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Ask  For  These  Folders 

They  tell  all  about  Westinghouse  Radio  Receiving  Sets,  and  about 
the  Broadcasting  Stations  that  provide  a carefully  balanced  and 
judiciously  chosen  series  of  nightly  entertainments,  including 
news,  weather,  crop  and  stock  reports,  all  kinds  of  sporting 
1 events  and,  on  Sundays,  complete  church  services. 


Broadcasting  stations  are  located  as  follows; 

East  Pittsburgh,  Pa.,  Station  “KDKA”  - 
Newark,  N.  J.,  Station  “WJZ”  - 
Springfield,  Mass.,  Station  “WBZ”  - - 
Chicago,  111.,  Station  “KYW”  - - - - 


360  Meters 
360  Meters 
360  Meters 
360  Meters 


WESTINGHOUSE  ELECTRIC  A.  MANUFACTURING  CO. 

EAST  PITTSBURGH.  PA. 

Westinghouse 
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The  Demand- 

For  Marshall-Gerken  Products 

has  been  so  great  that  a congestion  of  orders  for  our  most  popular  parts  can  only 
be  avoided  by  concentrating  our  future  efforts  on  the  manufacture  of  the  following: 


New  Moulded  Variometer 

with  bronze  spring  connections. 

Their  correct  weight  renders  screws  unnecessary 
for  table  operation — four  screws  soppued  for 
panel  mounting.  Typo  M.V.G.  tor  Grid  and  Typo 
M.V.P.  tor  pinto.  3®*00 

Detectors  and  Amplifiers 

New  style  detectors  and  amplifiers,  used  alone  or 
inter-paneled.  Their  neat  appearance  and  operat- 
ing efficiency  have  gained  Instant  and  general 

POP,,DBTKCTOR8  AMPLIFIERS 

Detector  Only  One-Stnge  Amplifier 

Deteeter-One  Step  Two-Stage  Amplifier 

Detector- Two  Step  Three-Stage  Amplifier 

Detector  Only  and  One-Stage  Amplifier  Only 
Furnished  With  or  Withent  Cabinets. 

Small  Parts  and  Switch  Arms 

Switch  Levers.  Grid  Condensers,  Graphite  Po- 
tentiometers, Binding  Posts,  Knobs,  Contacts, 
Switch  Arms,  Metal  Seales,  Brass  Slides.  Rheostat 
Sectors,  Name  Plates,  Detector  Caps,  Helix  Clips, 
Stop  Pins. 


Standard  Vario-Coupler 

Designed  to  accompany  our  Monlded  Vario- 
meter. Primary  adjustments  are  varied  In  units 
of  1 and  6 turns  respectively.  They  are  standard 
equipment  with  discriminating  users  every- 
where.   68.00 

New  ‘Read’Em’  Binding  Posts 

Do  sva y entirely  with  engraving  panels,  thus 
saving  expense  and  confusion;  give  specific  di- 
rections and  add  to  appearance  of  set;  Insure 
correct  Hook-up. 

We  are  Distributors  for: 

Radio  Corp.  Reilly- Klots  Weston  meters 

Westinghonse  “Arkay”  Radio  Paeent  Electric 
Baldwin  Phone  horn  Signal  Electric 

Dealers  will  enjoy  our  new  service — our  stock 
is  complete  and  an  even,  steady  flow  of  production 
of  parts  keeps  us  In  a poriUon  to  make  shipments 
on  time. 


The  Marshall-Gerken  Company 

« Manufacturers  and  Jobber $ 

Toledo,  Ohio,  U.  S.  A. 
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No.  788  Eveready  Wireless  Station  Battery 
Standardised  tor  use  in  U.  S.  Navy 


What  gives  the  Eveready  Wireless  B Battery 

its  hicrh  vnlfcicrf1  rnGinf^rmrirfO 
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THE  right  proportioning  of 
ingredients— the  retardation 
of  destructive  chemical  reactions 
—the  control  of  electrolysis— the 
perfect  insulation. 

Hitch  an  Eveready  to  your  re- 
ceiving set  and  enjoy  the  marked 
increase  in  effectiveness.  Go  to 
your  radio  equipment  dealer— or 
write  us. 

AMERICAN  EVEREADY  WORKS 

of  National  Carbon  Company,  Inc. 

226  Thompson  Avenue,  Long  Island  City.  New  York 
Chicago  Atlanta  San  Francisco 


No.  788  Eveready  Air- 
plane Wireless  Battery. 
Standardised  for  use  In 
U.  S.  Signal  Corps  Avia- 
tion Section 


FLASHLIGHTS  AND  BATTERIES 


A-25-TE 


Every  wireless  operator  has  use  for  an  Eveready  Flashlight 
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Duplicate  the  Set 

Heard  Across  the  Atlantic 


Amateur  history  was  made  on  December  9,  when  1-BCG  in 
Greenwich,  Conn.,  was  heard  in  Ardrossan,  Scotland — a distance 
of  over  3500  miles. 


This  amazing  feat  was  performed  with 
four  Radiotrons  UV-204 — one  used  as  a mas- 
ter oscillator,  the  other  three  as  amplifiers. 

There  was  nothing  special  about  1-BCG ’s 
equipment.  His  circuit  was  similar  to 
those  described  and  illustrated  in  the 
RCA  Cata  ogue  for  CW  transmission. 


You  can  duplicate  the  equipment  used 
at  1-BCG  for  experimental  communica- 
tions at  a comparatively  small  expense. 

Look  over  the  RCA  Catalogue  and  In- 
struction Book.  Select  the  set  most  suit- 
able for  your  needs,  and  then  order  the 
required  parts  from  your  nearest  dealer. 


* 


100  Watt  Radio  Telephone  Transmitter 


Microphone  and  Stand $15.00 

Jack  ($1).  Phis  ($2).  Cord  ($1.50)  4.50 

Oscillation  Transformer  UL-1008  - 11.00 

Masnetic  Modulator  UT-1367 1 7.00 

Antenna  Ammeter  UM-533 6.25 

Sending  Key  UQ-809  3.00 


Transmitter  Grid  Leak  UP-1718  ■ . $ 1.65 
Transmitter  Condensers  UC-1 01 5.  5.40 

Transmitter  Condensers  (2)  UC-1014  4.00 

Filter  Reactor  UP-1627  15.75 

Radio  Frequency  Choke  • • • 2.00 

Radiotron  Power  Tubes  UV-203  (2)  60.00 


Kenotron  Rectifier  Tubes  UV-217(2)  $53.00 
Filter  Condensers  (5)  UC-1  «35  10.00 

Power  Transformer  UP-1016 38.50 

Incidentals 12.95 


Approximate  total  $260.00 


For  complete  circuit  and  details  of  necessary  apparatus 
to  make  up  this  radio  telephone  set  see  Fig.  1,  page  11, 
RCA  Catalogue,  which  can  be  secured  from  your 
nearest  dealer  or  by  sending  25  cents  direct  to 

SALES  DIVISION,  Suite  1801 


Radio^^Cbrpqrqtion 

dmerico 


233  Broadway,  New  York  City 
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ith  one  Radiotron 


On  the  night  of  December  10,  1-RU  at  Hartford,  Conn.,  was 
heard  by  Paul  Godley,  official  observer  of  the  Transatlantic  Radio 
Tests  at  Ardrossan,  Scotland. 


The  feat  was  striking  for  this  reason : 

The  transmitter  of  1-RU  for  CW  trans- 
mission included  only  one  Radiotron 
UV-203. 

WITH  ONE  50-WATT  TUBE  1-RU 
WAS  HEARD  IN  SCOTLAND. 

CW  transmission  gives  the  amateur 
the  range  he  wants.  Radiotrons  enable 


him  to  telephone  over  great  distances 
with  RCA  equipment  that  can  be  bought 
from  dealers  at  comparatively  little  «• 
pense. 

Study  the  picture  of  the  outfit  shown  on 
this  and  the  preceding  page.  Also  look 
over  the  RCA  Catalogue  and  Instruction 
Book.  Then  order  from  your  dealer. 
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10  Watt  Radio  Telephone  Transmitter 


Microphone  and  Stand $15.00 

Jack,  plus  and  cord  1.00, 2.00. 1.50  4.50 

Oscillation  Transformer  UL-1008  • • 11.00 

Magnetic  Modulator  UT-1643 9.50 

Antenna  Ammeter  UM-530 6.00 

Seadins  Key  UQ-809  3.00 


Transmitter  Grid  Leak  UP-1719. . 
Transmitter  Condensers  UC-1015 
'•  M (2)  UC-1014 

Filter  Reactor  UP-1626 

Radio  Frequency  Choke  Coil 


Radiotron  Power.Tubes  UV-202  (2)  16.00 


Kenotron  Rectifier  Tubes  UV-2 16(2)  $15.00 

Filter  Condensers  (5)  UC-1632  9.25 

Power  Transformer  UP-1368  25.00 

Incidentals 1 1 .75 

Approximate  cost  $150.00 


For  complete  circuit  and  details  of  necessary  apparatus  to  make  up 
, this  radio  telephone  set  see  Fig.  1,  page  11,  RCA  Catalogue  which  can 
be  secured  from  your  nearest  dealer  or  by  sending  25  cents  direct  to 

SALES  DIVISION,  Suite  1801 

RadioiS*  Corporation 

America 


233  BROADWAY— NEW  YORK  CITY 
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Distributors  of  Reliable  Radio  Apparatus  to  Dealers,  Schools, 
Colleges,  Radio  Clubs  and  Experimenters  All  Over  the  World! 


“PITTSCO  SERVICE” 
SPECIALIZING  ON 
RADIO  CORPORATION'S  PRODUCTS 
SEND  US  TOUR  ORDERS! 


“PITTSCO” 

NOW  HAS  TWO  STORES! 

BOTH  CARRY  RADIO  CORPORATION’S 
COMPLETE  LINE! 


AMPLIFIERS 

So.  DA  Weetinghouse,  Detector  and 

tvro-atage  In  mahogany  cabinet  ...{68.00 
No.  ROItK  Grebe,  two  stage  with  an  to- 
me! Ir  fllament  control  jacks 56.00 

No.  KORD  Grebe,  Det,  and  two  stage 
with  automatic  III.  control  jacks  . . 75.00 
No.  2634  A m rad,  Det.  and  two  stage 
la  mahogany  cabinet  Splendid 
▼aloe  47.50 

AMPLIFYING  TRANSFORMERS 

No.  UV-712  Radio  Corporation  ....  7.00 

No.  QO  Clapp- Eaa them,  seml-moont- 

od  4.00 

No.  50  Chelsea,  new  type  4.50 

No.  P-I  Gen.  Radio,  semT-mtd 5.00 

ANTENNA  WIRE 
“Plttaeo”  No.  14  Hard  Drawn  copper 

(80  ft.  per  lb.)  Per  lb ...  .40 


CONDENSERS  (Grid  and  plate  types) 

'.  UC-570  Radio  Oorp.  .0025  MF.  »2.00 

Ttyi  mm  SS  <1  AA  a errs  a s A 


600  ft  special  value  at 

"Plttseo”  7 strand  No.  22  tinned 

copper  per  ft  

600  ft 

1000  ft.  Special  value  at  

“Plttseo"  7 strand  No.  20  phosphor 

bronze,  per  ft 

600  ft.  special  value  at 

“B”  BATTERIES 

No.  7623  Standard  22.5  Volts,  email 
No.  7025  Standard  22.5  Volts,  largo 
No.  7600  Standard  22.5  Volta,  vari- 
able, 1614  to  2214  volts 

No.  7650  Standard  22.5  volts,  large, 

variable,  15  variations  

No.  763  Eveready  22.5  volts,  small  . 
No.  700  Eve  ready  22.5  volts,  large 

1614  to  2214  volts 

No.  627  Ace,  45  volts,  variable 

COILS  (Doe-Lateral) 

DL-25  1.40  DL-300  

DL-35  1.40  DL-400  

DL-50  1.50  DL-500  

DL-75  1.60  DL-000  

DL-100  1.55  DL-750  

DL-150  1.00  DL-1000  

DL-200  1.05  DL-1250  


DL-500  . 
DL-600  . 
DL-750  . 
DL-1000 
DL-1250 


M»-260  1.70  DL-1500  

COIL  MOUNTINGS 
No.  IXM00  DeForest  3 coll  mounting 

with  gears,  reduced  price 

No.  LC-101  DeForest  3 coll  mounting 

with  gears  and  wooden  base 

No  100  Rentier  3 coll  mounting  with 
base  and  extension  bandies  


CONDENSERS  (For  CW  work) 

No  T7C-1014  Radio  Oorp.  .002  MF., 

3000  volts  . 

No  l’C-1015  Radio  Oorp.,  .0003, 
.0004,  .0005  MFD..  7600  volts  .... 
No  UC-1803  Radio  Oorp.,  .000025  MF. 

10000  volts  

No.  T'C-1800  Radio  Corp.  .002  MF. 
6000  volts  


No.  UC-570  Radio 
No.  UC-569 
No.  UC-5IS8  “ 
No  L’C-667  “ 

No.  OX-543  “ 


.001  MF.  1.50 
.0005  MF.  1.35 
.00025  MF.  1.20 
Cond.  mtg.  0.60 


CONDENSERS  (Filter  type) 

No.  UC-1031  Radio  Corp.  .5  MF.  . 

750  Volis  1.35 

No.  UC-1032  Radio  Corp.  1 MF.  750 

volts  1.85 

No.  UC-1034  Radio  Corp.  .6  MF.  1750 

volts  1.50 

No.  UC-1035  Radio  Corp.  1 MF.  1750 
volta  2.00 

C.  W.  INDUCTANCES 
No.  UL-1008  Radio  Corporation  ....  11.00 
No.  P-1  Acme  8.00 

C.  W.  POWER  TRANSFORMERS 
No.  1638  Radio  Corp.  325  watts  ....  25.00 
No.  UP-1010  Radio  Corp.  750  Watts  . 38.50 
Acme  200  Watt  350-550  Volt*  Mtd.  20.00 
“ 200  Wlatt  350-550  Volts  unmtd.  16.00 

FILTER  REACTORS 

No.  TTP-1620  160  Mllliamperea  ....  11.50 

No.  UP-1027  300  Milllampereo  15.75 

GRID  LEAKS 
(Radio  Corporation) 

No.  UP-1719  for  5 Watt  Tubes 1.10 

No.  UP-1718  for  50  Watt  Tubes 1.05 

No.  UP-510  14.  1,  1.5,  2 or  3 

megohms,  each  complete  with 

mounting  1.25 

Grid  Leaks  only,  each 0.75 

ROT  WIRE  METERS 

No.  P-1  Roller-Smith  0-2-8  Amperes. 

flush  mtg.  Special  value  at 4.75 

No.  UM-630  Radio  Corp.  0-2.5  Amps.  6.00 
No.  UM-533  Radio  Oorp.  0-5  Amps..  6.26 

JACKS  (Radio  type) 

No.  61  Parent  open  Jack  0.70 

No.  02  Pacent  closed  Jack 0.86 

No.  03  Pacent  2-clreuit  1.00 

No.  05  Parent  three-spring  Auto- 
matic fllament  control  type  1.20 

No.  06  Pacent  live  spring  A.  F.  C. . . 1.50 

LOUD  SPEAKERS 
No.  R-3  Radio  Magnavox,  new  type 

horn,  very  latest  model  45.00 

No.  P-1  Vocaloud,  station  type 30.00 

No.  400-W  Federal  I’lelophone 14.00 

MAGNETIC  MODULATORS 

No.  UT-1643  14  to  1%  Amperes 9.50 

No.  UT-1357  114  to  3H  Amperes  ..  12.50 

No.  UT-1307  314  to  5 Amperes 17.00 

RECEIVING  SETS  (Crystal) 
“Aerlola  Jr.”  Weetinghouse,  complete  with 

Brandes  “Superior’*  phones  25.00 

"Radlola”  DeForest,  complete  with 

Brandes  “Superior”  phones  25.00 

Radio  Service  Type  8-8  without 
phooee,  splendid  value  7.60 


RECTIFYING  DEVICES 

No.  UV-216  Radio  Corn.  "Kenotron" 

20-Watt  type  for  TTV-202  tubes  . . 17-50 
No.  UV-217  Radio  Corp.  “Kenotron” 

„ 180  Watt  type  for  UV-203  tubes  . . 26.60 
No.  P-1  DeForest  20  Watt  Rectifying 
tube  for  use  with  5 watt  tubes 7.00 

RECTIFYING  DEVICES 
(for  <’A»  Battorlss) 

No.  P-1  Tungar,  5 ampere  type,  com- 
plete with  bulb  28.00 

No.  P-2  Tungar,  2 ampere  type  with 

■Bow  18.00 

No.  P-3  FF  Battery  Booster,  5 amp. 

‘ype 16.0S 

REGENERATIVE  RECEIVERS 

N.  CR-3  Grebe  “Relay-Special”  176- 

680  meters  ASM 

No,  CR-5  Grebe  175-3000  meters, 

Super-Special  complete  set  80.0S 

No.  CR-8  Grebe  175-1000  meters,  com- 
plete  set,  latest  “Relay  special”  . . 80.06 
No.  CR-9  Grebe  175-3000  meters,  com- 
plete set  with  det.  and  2 stage  am- 
plifier, self  contained,  “A  Master- 

Piece”  190.00 

No.  RA  Westlnghouse,  180-700  meters, 

very  selective,  mahogany  cabinet  . 08.00 
No-  Westlnghouse.  RA  receiver 
ano  DA  Det.  Amplifier  combined  in 
one  cabinet,  a eplendid  unit,  com- 

190.00 

TELEPHONES 

No.  66  Murdock  2000  ohm  double  ..  6.00 

No.  56  Murdock  3000  ohm  double  . . 6.00 

No.  OW-834  Western  Electric  2200 

ohms  16.00 

Brandes,  “Superior”  with  new  head- 
band   8,00 

Brandes  “Navy  Type”  with  new  bead- 

hand  14.00 

Baldwin’s  Type  C 12.00 

Baldwin’s  Type  E Ig!o0 

Bsldwln’s  Type  F 14.00 

Baldwin’s  Tyne  C.  unit  only 6.00 

Federal  A.  and  N.  Type  2200  ohms  . . 8.00 

Federal  A.  and  N.  Type  3200  ohms  . . 10.60 


VACUUM  TUBBS 

No.  UV-200  Radlotron  detector  . 
No.  UV-201  Radlotron  amplifier  . 
No.  UV-202  Radlotron  5 watt  . . . 
No.  UV-203  Radlotron  60  watt  . 
No.  CV-204  Radlotron  250  watt  . 


. 5.00 

. 0.50 

. 6.00 
. 30.00 
.110.00 


NOTE:  All  Radlotrons  sent  postage  and  In- 
surance prepaid  anywhere  In  U.  S.  A. 
Send  us  your  orders  for  Radlotrons. 


“Let  ‘PITTSCO’  products,  super-service  and  delivery  solve  your  Radio  problems” 
“Pittsco”  Service  Reaches  All  Over  The  World!  Why  Not  Let  It  Reach  You? 

F.  D.  Pitts  Co.,  Inc. 

12  Park  Square,  Boston,  Mass.  Dept.  C. 

Branch:  Wool  worth  Bldg.,  108  Westminster  St.,  Providence,  R.  I. 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by 


Google 


February,  1922 


THE  WIRELESS  AGE 


7 


Daflg  Cbncerfg 


Band,  orchestra,  and  vocal  music, 
speeches,  market  reports,  news 
events,  etc.  are  radio-broadcasted 
daily  to  practically  every  earner 
of  the  if.  S.  A simple  hook-up 
with  the  Radio  If  AON  AVON  en- 
ables these  to  be  reproduced  in 
volume  without  distortion  for  any 
amateur  or  commercial  purpose. 


MAGNAVOX 


Why  MAGNAVOX  Equip- 
ment Is  Necessary  in  Your  Set— 

There  is  NO  substitute  tor  the  RADIO  MAGNAVOX.  It  is  standard  equipment, 
tested  and  approved  by  the  radio  fraternity,  and  no  set  now  is  complete  without 
one.  It  supplies  the  means  by  which  music,  news,  speeches,  conversations,  signals, 
etc.,  received  by  radio  can  be  reproduced  so  loud  and  clear,  and  true  to  the  original 
that  any  number  of  people  may  hear  them  and  enjoy  them  simultaneously,  depending 
«n  the  amount  of  amplification. 

Because  the  strength  of  sound  depends  on  the  amount  of  current  in  the  movable  coil, 
and  the  strength  of  the  magnetic  field,  the  effectiveness  and  volume  of  the  MAGNA- 
VOX can  be  greatly  increased  by  hooking  up  with  one  of  the  new  MAGNAVOX  two 
or  three  stage  POWER  amplifiers.  This  assures  the  MAGNAVOX  receiving  the 
greatest  possible  power  input  because  these  amplifiers  are  designed  to  use  trans- 
mitting tubes  and  high  plate  voltages.  They  are  also  designed  especially  for  the 
amplification  of  music  and  speech,  eliminating  danger  of  distortion. 

Ton  will  eventually  have  this  equipment.  Why  postpone  such  enjoyment? 
MAGNAVOX  equipment  is  simple  and  free  from  complex  adjustments,  and  any 
one  can  hook  it  up  and  operate  it  without  trouble.  Nothing  can  take  its  place. 
8ee  your  dealer  today  and  obtain  maximum  efficiency  and  results  from  your  set. 


THE  MAGNAVOX  CO. — General  Office — OAKLAND,  CALIFORNIA. 

NEW  YORK  OFFICE— 370  Seventh  Ave. — PENN.  TERMINAL  BLDG. 
When  writing  please  address  the  MAGNAVOX  office  nearest  you. 


MAGNAVOX  equipment  is  sold  thru  dealers.  Ao- 
eept  no  substitute.  Look  for  this  trade  mark  on 
each  instrument.  If  your  dealer  cannot  supply  you 
write  our  nearest  office.  Bend  for  fn'der  illustrating 
and  describing  the  Radio  If  AON  AVOX.the  famous 
movable  coil,  and  other  MAGNAVOX  equipment 
complete.  Free.  Bend  for  it  now. 


There  is  NO  Substitute  for  the  Radio  Magnavox 
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Type  B-S  (Illustrated)  The 
RADIO  MAGNAVOX.  th* 
standard  lond  speaking  re- 

Eroducer  for  amateur  and 
ome  use,  no  eet  complete 
without  It,  has  14*  born 
and  takes  only  one  ampere 
to  energise  the  fleld — $40. 
Type  R-2  The  largest  etee, 
with  18*  horn  and  field 
switch.  The  highest  type 
of  loudspeaker  obtainable 
at  any  price,  maximum  ef- 
ficiency obtainable  nsiag 
only  one- half  ampere  la 
field— $100. 


MAGNAVOX 

POWER 

AMPLIFIERS 


Type  AC-S  Model  O,  I 
stage,  a new  type,  de- 
signed for  transmitting 
tnbea  and  high  plate  volt- 
•ges.  Designed  for  the  am- 
plification of  radio  speech 
and  music  without  distor- 
tion, and  will  give  maxi- 
mum output  to  energise 
your  MAGNAVOX.  or  la 
fort  any  type  of  receiver. 
Master  stage  to  stage 
switching,  mahogany  case, 
alts  flat  or  on  edge— $110, 
AC-2  Model  C,  2 stags 
(Illustrated)  Exactly  as  the 
three  stage  except  two 
stages,  same  quality  and 
design  tbroughont — 080. 
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Its  Range  Reaches  Everywhere 

7 he  JVew  Radio  Station  Heard 
H round  the  PF'orld 

The  range  of  the  new  Radio  Central  Station,  at  Rocky  Point,  L.  I.,  is  so  great  as  to  be  heard 
around  the  world.  It  is  the  dream  of  communication  engineers  come  true. 


"The  Promised  Land”  is  the  name  professional 
operators  have  given  to  the  New  York  Radio 
Central  Station,  on  Long  Island.  When  com- 
pleted this  station  will  be  the  largest  and  most 
powerful  radio  station  in  the  world 

It  will  be  equipped  to  work  simultaneously  with 
five  other  nations  in  widely  separated  and  distant 
parts  of  the  world,  and  will  be  epoch-making  in 
the  field  of  international  communication. 

A position  at  this  station  is  the  height  of  every 
operator’s  ambition,  for  it  means  unlimited  op- 
portunity to  succeed  and  progress  to  higher,  more 
responsible  and  better  paying  positions  in  the 
radio  industry.  So  far  as  opportunity  goes  the 
successful  future  of  these  men  is  assured. 

How  about  you? 

Enrollments  are  coming  in  by  every  mail.  Why 
aren’t  you  one  of  the  wideawake  wireless  men 
who  have  seen  the  new  and  greater  opportunity 
opened  to  them  by  the  Home  Study  Course, 
which  is  specially  designed  to  land  them  one  of 
the  enviable  jobs  at  the  world’s  greatest  radio 
station?  NOW  — not  some  later  day  — is  the 
time  to  act! 


This  new  home  course  of  radio  training,  which 
has  been  developed  for  the  benefit  of  those  who 
cannot  attend  the  Institute  personally,  is  the  same 
course  used  at  the  Institute.  It  includes  every- 
thing from  basic  principles  of  electricity  and 
magnetism  to  actual  operation  of  commercial 
radio  equipment,  including  arc  and  tube  trans- 
mitters. It  also  includes  the  same  textbooks  used 
in  the  Institute  classes,  as  well  as  a buzzer  set  of 
greatly  improved  design  with  a variable  auto- 
matic transmitter  for  code  practice. 

The  graduates  of  the  Radio  Institute  of  America 
enjoy  a great  and  exclusive  advantage  in  the  close 
connection  existing  between  the  Institute  and  the 
Radio  Corporation  of  America,  the  world’s  largest 
radio  manufacturing  and  commercial  radio  com- 
pany. 

Prominent  executives  in  the  radio  field  are  former 
students  of  the  Institute.  The  Radio  Corporation 
employs  thousands  of  men,  in  its  executive  de- 
partments, on  ships  and  at  shore  stations  and  in 
factories  and  laboratories.  A large  percentage  of 
these  men  are  graduates  of  the  Institute. 


The  Radio  Institute  of  America  has  been  an  established  and  successful  institution  for  over  fifteen 
years.  The  year  round  average  attendance  in  its  classrooms  is  now  298  students  per  month.  It  has 
trained  over  6,000  men,  95%  of  whom  have  successfully  engaged  in  this  new  branch  of  science  and 
industry.  ' 

You,  too,  can  be  successful  in  this  new  field  if  you  properly  train  yourself  by  means  of  the  Home 
Study  Course  of  the  Institute.  Radio  offers  an  unlimited  opportunity  for  future  advancement — why 
not  take  advantage  of  it?  Write  for  our  booklet  and  further  details — NOW. 


HOME  STUDY  DIVISION 


Radio  Institute  o/America 

(FORMERLY  MARCONI  INSTITUTE) 

326  Broadway,  NewYork 
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It’s  on  the  Way 

The  Completely  Revised  Edition 

How  To  Pass  U.  S.  Government 
Wireless  License  Examinations 


By  Elmer  E.  Bucher 


317  Questions  and  Answers 


Here  at  last  is  the  complete  book  to  pre- 
pare you  for  your  license  exams.  Every- 
thing is  covered  fully — Spark,  CW  and 
Arc.  Complete  diagrams  are  given.  Every 


phase  of  wireless  thoroughly  covered — all 
to  enable  you  to  get  a high  rating.  Nothing 
like  it  at  any  price. 


And  the  “before  printing”  Price  is  still  75c. 

Ready  for  delivery  about  Feb.  lit  Beginners  should  use  this  book  as  a study  guide 


Contents 

Explanation  of  Electrical  symbols — Definitions  of 
Electrical  terms. 

1 Transmitting  apparatus,  spark  types  of  the  most 
modern  design. 

t Motor  generators,  automatic  and  hand  starters 
and  control  devices. 

4 Storage  Batteries,  their  maintenance,  troubles, 
and  repair. 

4 Antennae  or  Aerials. 

5 Receiving  Apparatus  for  damped  and  undamped 
waves,  including  crystal  detectors,  vacuum  tubes, 
(tickers,  heterodyne,  and  amplifying  circuits. 

7 Undamped  transmitters  of  the  arc  type,  includ- 
ing construction,  operation  and  maintenance  and 
circuit  diagrams  of  modern  arc  transmitters. 

t General  information  concerning  operators  li- 
censes in  grades  and  classes  with  requirements 
with  regard  to  percentage  required  for  passing 
technical  examinations  and  speed  required  in 
code.  Practical  equations  for  Radio  Telegraphy- 
Equations  for  Ordinary  Power  Work. 

You  need  this  new  edition  to  success- 
fully meet  the  new  requirements.  Size 
6J4  x 9}£.  Fully  illustrated. 


SPECIAL 

Include  a year's  subscription  to 
THE  WIRELESS  AGE 
with  your  order  at  only  $2.00 
instead  of  $2.50,  the  regular  price. 


Outside 
U.S. 
Postage 
50c  extra 


Advance  Order 


WIRELESS  PRESS,  INC, 

326  Broadway,  New  York. 

As  soon  as  published  send  me  a copy  of  the  new  and  revised 
edition  of  “How  to  Pass  U.  S.  Govt.  Wireless  License 

I am  enclosing  $ and  accept  the  offer  checked  below. 


BOOK 

ALONE 
Before  VC 

Printing  price  '•* 


Book  and  1 year's  inb- 
•orlpttoa  oo  Thb  to  vs 
WlBBUUS  AOS 
Postage  outride  O.  fl. 
BOe  extra. 


I City 
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“The  Watch  Dog  of  the  Tube” 

This  announcement  is  of  vital 
interest  to  every  Radio  Ama- 
teur who  desires  to 

(a)  Obtain  the  best  possible  re- 
sults from  his  tubes,  and 

(b)  Secure  maximum  life  with 
minimum  replacement  of 
his  tubes. 


is  a name  known  all  over  the  world,  wherever 
electrical  measuring  instruments  are  used. 
Weston  Instruments  are  the  universally  accepted 
ttandards  of  precision  and  workmanship. 
This  could  not  very  well  be  otherwise,  be- 
cause the  founder  and  President  of  the  Com- 
pany, Dr.  Edward  West  oh,  originated  the  srt 
of  electrical  measurement  as  it  is  practiced 
today;  he  and  a staff  of  the  most  expert  in- 
strument engineers  have  been  constantly 
perfecting  Weston  Instruments  for  the  past 
thirty-three  years.  It  is  noteworthy  that  the 
Company  has  thus  contributed  practically 
every  improvement  or  advancement  to  the  art. 

These  facts  are  worthy  of  careful  consider- 
ation when  Instrument  purchases  are  contem- 
plated. The  price  of  Weston  Instruments,  be- 
cause of  their  quality  of  workmanship,  is 
necessarily  a trifle  more  than  the  prices 
established  by  other  instrument  manufac- 
turers, but  is  very  little  more  than  the  cost  of 
a new  tube. 

The  Weston  line  of  Radio  Instruments  comprises  Voltmeters,  Milllammeters,  Ammeters  and  Antennae 
Ammeters. 

These  are  facts  of  exceeding  interest  because  whether  you  prefer  to  use  an  ammeter  for  controlling  the 
filament  current  of  your  tubes,  or  whether  you  are  following  the  later  practice  of  filament  voltage  control,  you 
can  procure  a suitable  Weston  Instrument  at  slightly  more  than  the  cost  of  a single  tube. 

The  use  of  an  accurate  voltmeter  for  filament  voltage  control  should  prolong  the  life  of  your  tube  by  an 
amount  at  times  reaching  300  per  cent.  Compare  such  a result  with  guesswork  or  with  control  with  an  instrument 
upon  which  you  cannot  positively  rely. 

Each  Weston  Instrument  will  last  a lifetime,  with  reasonable  care,  and  will  provide  a constant  means  of 
proper  regulation  for  receiving,  amplifying  or  transmitting  tubes. 

Remember,  there  are  Weston  Instruments  available  for  every  Receiving  or  Transmitting  requirement. 

Tell  your  dealer  you  want  a Weston  Instrument  and  write  to  us  for  Radio  Circular  “J",  so  that  it  may  be 
forwarded  to  you  as  soon  as  it  is  received  from  the  press.  If  your  dealer  cannot  immediately  supply  your  needs 
write  to  us,  giving  his  name  and  address,  and  we  will  furnish  what  you  need  from  our  stock.  Address 

Tiadio  Department 

Weston  Electrical  Instrument  Company 

27  Weston  Ave„  Waverly  Park,  Newark,  N.  J. 
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Radio  Institute  of  America 

(FORMERLY  MARCONI  INSTITUTE) 

98  Worth  Street,  New  York  City  (Third  Floor)  Telephone  Franklin  6245 


AMERICA’S  FOREMOST  SCHOOL 
for  Instruction  in 
Radio  Telegraphy 

SPARK  — ARC  — VACUUM  TUBE  TRANSMISSION  AND 
RECEPTION  — RADIO  TELEPHONY 

Our  Instruction  Covers  the  Entire  Radio  Field 
Our  Graduates  Cover  the  Entire  World 

fMCTICAl  TRAININO  QUICKEST  BESPITS  8MAI.T.B9T  COST 

Afternoon  and  Evening  Classes  Throughout  the  Year.  Pros- 
pectus Mailed  on  Request.  Address  all  Inquiries  to  Director 

Investigate  our  class  for  amateurs  at  reduced  rates 


Branch  School 

New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 


LEARN  WIRELESS  At  Home 


4 


The  Demand  for  Good  Wireless  Operators  Far  Exceeds  the  Supply 

Tbs  N Y.  Wlrele**  Institute  will  nmke  you  an  operator — AT  HOME — in  your  apnre  time — quickly,  easily  anil  thoroughly.  No  pre 
training  or  extierlence  required.  Our  Home  Study  Course  waa  prepared  hv  I,.  R.  Krtimm,  formerly  Chief  Radio  Inapertor,  Bur 
Navigation.  New  York.  Our  expert*  are  able  to  Import  prartleal  and  technical  knowledge  to  YOU  In  an  ratty  to  underetand 
will  direct  your  entire  ronrae.  The  /traded  lessons  mailed  to  you  will  prove  »o  tnarlnatlng  that  yon  will  be  eager  for  the  next  on* 
tn-rrament*  furnished  free,  will  make  It  easy  to  learn  the  Code  aa  It  waa  to  learn  to  talk.  AH  you  toill  have  to  do,  la  listen. 

BIG  SALARIES 


Wlreleaa  operator*  receive  excellent  aalarlea 

ranging  from  1125  to  5200  a month  and  It  la 

•sty  a stepping  slone  to  lietter  isisltlnn*.  There  Is  practically  no  limit  to  your  enrn- 
tma  isiwer.  Men  who  but  yeaterrlay  were  Wlrele**  operators  are  now  boldine  positions 
as  Radio  Engineers,  Radio  Inspectors,  Radio  Salesmen  at  aalarlea  up  to  $5000  a year 


FREE  Instruments 


AND  TEXT 
BOOKS 


TRAVEL  THE  WORLD  OVER 

A Wireless  U|>erator  can  visit  all  part#  of  tb* 
world  and  receive  fine  pay  and  maintenance  at  tba 
same  time.  Do  you  prefer  a steady  position  with- 
out  travel?  There  are  many  opportunities  at  tba 
numerous  land  station*  or  with  the  Commardal 
Wlrele**  or  with  the  Steamahlp  Companies. 

FREE  Post-Graduate  Course 

A one  month's  Post-Graduate  Courae,  if  yon  so  desire,  at  oaa  of 
the  large*!  Wlrele**  School*  In  N.  Y.  City,  New  York^th#  Wonder 
City- — the  largest  port  in  the  World  and  tne  Headquarters  of  avarr 
le-'tln-  wi-p|r*a  and  Steamahlp  Conmanv. 

EASY  PAYMENTS  SSTff 


wonder fut  set  for  learning  the  eade  furnished  free  with  our  eaun 
V*  furnish  free  to  all  aturienta,  during  the  courae,  the  tronderful  receiving  and  tending 
"t  eaaetly  at  produrrd  in  the  Illustration.  This  set  la  not  loaned  but  given  to  all 
Mart— ts  completing  the  Courae. 

The  Transmitter  shown  I*  the  celebrated  Omnlprnnh  need  hr  aereral  Department*  of 
•a  0.  S.  Government  and  hy  the  lending  Universities,  Colleges.  Technleal  and  Tele- 
crapk  Schools  throughout  the  U.  S.  and  Canada  Start  the  Omi*V/r«pA,  place  the 
*>—*  to  yoitr  ear  and  thl*  remarkable  Invention  will  aend  yon  Wlrelee*  Message*,  tho 
«M  — though  you  were  receiving  them  through  the  air,  from  a Wlrele—  Station 
— adreds  of  mile*  awsy. 

*"h—  rati  apply  for  your  license,  the  U.  S.  Government  will  test  yon  with  the 
henilsispn — the  —me  model  Omnigraph  as  we  famish  to  our  students.  Ask  any  U.  S. 
"idte  Inspector  to  verify  this 


you  We  will  make  the  payment*  so  eaay  that  anyone  ambition* 
to  enter  the  fast  growing  profession — Wlrelee s — may  do  so. 

Send  for  FREE  Booklet 

Wlthont  obligating  you  In  any  way,  aend  for  our  booklet  “How  to 
to  Become  an  Expert  Wlreles*  Operator" — It  I*  free.  the 

coupon  attached,  or  postal  or  letter — but  do  It  today. 

NEW  YORK  WIRELESS  INSTITUTE 

Dept.  813,  258  Broadway New  York  City 

— • |-—  " 


/ 


NEW  YORK  WmtWg  INSTITUTE. 

Dept.  SIS,  2SS  Broadway.  N.  T.  City. 
8end  me.  free  of  charge, yonr  booklet  "Haw 
to  Become  an  Ex|«rt  wlrele—  Ojsmt— ,• 
containing  full  particulars  of  yonr  Cas 
Including  yonr  free  Inetrument  O/sr. 

Nam*  

Addre—  


| City  or  Sown 
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Lowest-Priced  of  Precision  Condensers 

FARADON  UC  - 1820 


/.  Molded  Bakelite  Dial  and  Knob 
by  which  one  or  a “bank”  of  con- 
densers may  be  operated. 

2.  Panel  or  Bench  Mounting. 

3.  Minimum  Capacity  .00004  mfd.  • 
Maximum  .006  mfd. 

4.  Die-cast  Frame  insuring  rugged 
and  permanent  assembly. 

5.  Exceedingly  low  losses. 

6.  Corrugated  Insulators  to  provide 
long  creepage  path. 

7.  A “bank”  of  condensers  can  be 
built  up  by  nesting  shaft  of  one 
unit  in  socket  of  another. 

8.  Die-cast  Plates  extremely  rigid. 

9.  Two  or  more  units  in  series  or 
parallel  controlled  fromoneknob. 

10.  Contact  Clips  permit  insertion  of 
RCA  Standard  Tubular  Condenser 
or  RCA  Standard  Grid-Leak. 


Here  is  the  Faradon  UC-1820,  the 
sturdy,  inexpensive,  accurate,  variable 
condenser  for  which  amateurs  have  been 
waiting. 

No  other  condenser  has  these  advantages : 

1.  Units  may  be  stacked  simply  by  remov- 
ing the  dial  of  one  and  nesting  its  shaft  in  the 
socket  of  another.  The  maximum  capacity 
of  a single  unit  is  .0006  mfd.  Two  units  in 
parallel  have  a combined  capacity,  of  .0012 
mfd . Connected  in  series  the  two  have  a max- 
imum capacity  of  .0003  mfd.  and  will  with- 
stand double  the  voltage  of  a single  unit. 

3.  Contact  Clips  permit  the  insertion  of 
either  RCA  Standard  Tubular  Condenser  or 
RCA  Standard  Grid-Leak,  thus  making  the 


10  li 


9)  (7 


unit  of  universal  value.  The  addition  of  the 
tubular  fixed  condensers  gives  very  wide 
ranges  of  capacity. 

4.  Because  of  the  die-cast  construction 
there  can  be  no  warping  of  plates. 

No  air  condenser  ever  made  before  has  the 
compactness,  the  accuracy,  the  wide  range, 
the  sturdiness,  and  the  general  utility  of 
FARADON  UC-1820. 

Price  $7.50. 


Place  your  order  with  your  dealer  or 
write  to  Sales  Division,  Suite  1801 

Radio  Corporation 

^ of  America 
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THIS  IS  THE  BOOK  YOU  WANT 


It  will  answer  all  your  questions 
about  wireless  telephony  and  telegraphy 

Written  Especially  for  Amateurs  by  one  of  the  foremost  authorities. 

Complete  instructions  for 

CONSTRUCTING 

INSTALLING 

OPERATING 

A COMPLETE  TRANSMITTING  AND  RECEIVING 
STATION  INCLUDING  THE  RADIOPHONE 

Cloth  6 y4"  X 91/4".  340  Pages.  Fully  illustrated 

Price  $2.25 

IF  YOUR  DEALER  WON!  SUPPLY  YOU,  ORDER  DIRECT  FROM 

WIRELESS  PRESS,  INC. 

326-28  BROADWAY  NEW  YORK 
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Murdock  Real  Radio  Receivers  have  delivered 
complete  satisfaction,  on  a “money-back”  basis 
for  14  years.  Those  years  of  experience  have  so  sim- 
plified and  perfected  our  production  that  there  are  to- 
day no  receivers  quite  so  good  at  so  low  a price. 

The  latest  Murdock  achievement,  the  No.  56  Receiver, 
is  a highly  sensitive  instrument  which  retains  all  the 
rugged  strength  of  previous  types.  Important  features 
are,  the  improved  comfortable  headband,  the  “Mur- 
dock-Moulded” ear  pieces  shaped  to  exclude  outside 
noise,  and  the  riveting  of  all  parts  into  one  durable  unit 

All  models  of  Murdock  receivers  are  sold  with  free 
trial  offer  and  money-back  guarantee.  Use  them  in 
direct  comparison  to  any  other  phones  for  14  days. 
Make  any  test  you  wish.  Then  at  the  end  of  the  two 
weeks,  if  the  Murdock  Phones  are  not  entirely  satis- 
factory, return  them  and  your  money  will  be  refunded  1 

Many  of  the  complete  “ready-to-operate”  wireless  sets 
now  on  the  market  include  Murdock  Phones  as  standard 
equipment;  if  the  set  you  buy  does  not,  be  sure 
to  get  a set  of  Murdock  receivers  to  complete  your 
station.  We  strongly  .urge  you  to  go  to  your  dealer, 
and  convince  yourself  of  the  quality  of  Murdock 
receivers,  by  actual  examination,  before  you  buy. 

Murdock  Phones  are  the  standard  bearer  for  a com- 
plete line  of  “Made-by-Murdock”  radio  parts  and 
instruments.  This  includes  the  famous  Murdock 
condensers,  couplers  and  variometers,  and  the  new 
Murdock  Rheostat  at  $1.00. 

Send  for  Free  catalogue. 


Wm.  J.  Murdock  Co.,  5chelseIemasst” 

Paoifle  Court  office,  BOB  Uittion  Street,  San  Prancitco,  Can. 
tarn  York  Sole*  Office,  P.  W.  llact,  1270  Broadway,  New  York. 


Murdock  Real 
Radio  Receivers 


Prices  $4.50  to  $6 

Your  radio  dealer  sells 
and  recommends  Mur- 
dock Phones. 
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International  Radio  Station 
in  Brazil 

A NNOUN CEMENT  that  plana 
**  have  been  completed  for  an  inter- 
■ational  radio  central  at  Rio  de  Jan- 
eiro, Brazil,  which  will  be  modelled 
upon  the  plans  of  the  big  American  ra- 
dio station  on  Long  Island,  was  made 
by  E.  F.  W.  Alexanderson,  wireless  ex- 
pert for  the  General  Electric  Company 
and  Chief  Engineer  of  the  Radio  Cor- 
poration of  America. 

Mr.  Alexanderson,  who  has  just  re- 
turned from  a conference  with  radio 
engineers  from  the  United  States, 
Britain,  France  and  Germany,  said 
the  monster  station  would  be  con- 
structed by  the  International  Radio 
Company  and  that  a sub-station  would 
be  built  at  Para. 

4-  ♦ ♦ 

Goldsmith  Comments  on  Ama- 
teur Transatlantic  Achievement 
DROFESSOR  Alfred  N.  Goldsmith, 

1 head  of  the  radio  and  electrical  de- 
partments of  the  College  of  the  City  of 
New  York,  commented  on  the  success 
of  the  six  wireless  amateurs  at  Green- 
wich, Conn.,  who  succeeded  in  trans- 
mitting a message  to  Ardrossan,  Scot- 
land, spanning  the  Atlantic  with  the 
feeble  power  and  short  wave  length  to 
which  amateurs  are  restricted  by  law. 

“This  feat  has  aroused  the  keenest 
interest  among  the  100,000  or  more 
wireless  enthusiasts  in  this  country,” 
said  Professor  Goldsmith. 

"If  the  British  radio  regulations  for 
amateurs  were  no  stricter  than  those 
of  the  United  States,  the  boys  in  Eng- 
land might  accomplish  similar  feats. 

“Due  to  the  strict  British  laws, 
however,  the  British  amateurs  are 
confined  at  present  to  reception  only, 
and  the  sending  must  be  done  from 
this  side.” 

Prof.  Goldsmith  compared  the  pick- 
ing up  of  the  feeble  signals  in  Scot- 
land to  the  perception  by  eyesight  of 
the  rays  of  an  ordinary  electric  bulb 
at  a distance  of  3.000  miles.  This,  he 
asserted,  would  give  an  intimation  of 
the  extraordinary  sensitiveness  of  the 


receiving  instruments  which  picked  up 
the  amateur  signals  abroad. 

“The  power  used  by  the  wireless 
amateurs  in  transmission  is  not  much 
more  than  that  used  by  a large 
electric  bulb,”  he  said.  “The  only 
difference  is  that  the  light  rays  are 
visible  to  the  human  eye,  while  the 
radio  energy  is  not  and  must  be  re- 
corded by  electrical  instruments  which 
convert  them  into  sounds.that  may  be 
recognized  by  the  human  ear.” 


Radio  Warns  of  Volcanic 
Eruption  in  Mexico 

VX7IRELESS  warnings  relayed  from 
v y the  City  of  Mexico  to  Point  Isa- 
bel picked  up  at  a local  National  Guard 
radio  station,  stated  that  Popocatel 
was  in  violent  eruption,  and  all  towns 
in  the  vicinity  of  the  volcano  were 
warned  that  the  eruptions  were  the 
most  serious  of  any  since  the  volcano 
suddenly  started. 


Surgeon-lieiientl  Hugh  S.  Cummlng  of  the  United  Staten  lleullh  Service 
Inaugurating  the  radiophone  health  bulletin  service  which  la  broadcasted 
twice  a week  from  Washington 


Radio  Call  Brings  Doctor 
by  Airplane 

A PHYSICIAN  at  the  Naval  Air 
Station  went  by  airplane  from 
Norfolk  to  Hatteras,  N.  C.,  130  miles, 
to  take  medical  aid  to  the  wife  of  a 
naval  radio  operator  at  the  North 
Carolina  station. 

Hatteras  is  two  hours  from  Nor- 
folk by  air,  but  it  is  three  days  from 
here  by  overland  route.  The  naval 
radio  station  there  has  no  physician, 
but  a hospital  man  gives  such  medi- 
cal attention  as  he  can. 

He  sent  a wireless  message  for  a 
doctor,  reporting  that  the  wife  of 
one  of  the  operators  was  seriously 
ill.  Lieutenant  L.  B.  Stump  left  the 
Norfolk  air  station,  carrying  Dr. 
Angel  as  a passenger.  The  doctor 
found  the  patient  suffering  from 
pneumonia,  for  which  he  prescribed 
and  gave  instruction  as  to  treatment. 

15 


Radio  Station  North  of  the 
Arctic  Circle 

A WIRELESS  station  has  been  es- 
tablished  on  an  Arctic  island,  ac- 
cording to  “The  Daily  News.”  The  in- 
trepid party  of  scientists  who  set  out 
to  establish  a wireless  observatory  on 
the  lonely  island  of  Jan  Meyen,  in  the 
North  Atlantic,  300  miles  north  of  the 
Arctic  Circle,  have  now  erected  their 
wireless  station  and  are  sending  out 
daily  reports  of  the  weather. 

The  party  consists  of  a group  of 
Cambridge  naturalists,  a representative 
of  the  Norwegian  Weather  Service, 
the  secretary  of  the  International  Gla- 
cier Commission  and  a German  wire- 
less operator.  They  left  Bergen,  Nor- 
way, in  two  boats  laden  with  wood 
for  huts,  a complete  wireless  installa- 
tion, and  oil  fuel  to  work  it,  and  a set 
of  meteorological  instruments. 
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No  one  has  before  stayed  long  on 
this  cold  island,  the  average  tempera- 
ture of  whioh  throughout  the  year  is 
below  the  freezing  point,  but  during 
the  last  century  a rough  map  of  the 
island,  showing  a glacier-covered 
mountain  at  one  end,  a fresh- water 
lake  and  several  tiny  harbors,  was 
drawn  by  an  Austrian  explorer. 

The  object  of  the  reports  is  to  give 
warning  of  storms  sweeping  toward 
Europe  from  the  polar  regions  to  fish- 
ermen and  shipping  generally. 

♦ ♦ ♦ 

Radiophones  on  Paris  Trains 
XX/' I RE  LESS  telephone  conversa- 
v tions  between  trains  moving  at 
the  rate  of  forty  miles  an  hour  and 
the  Paris  central  station,  which  have 
been  achieved  in  the  last  few  days, 
hold  out  a promise  of  greater  safety 
for  passengers,  as  well  as  a consider- 
able diminution  of  intermediate  signal- 
ing stations. 

Antenna  constructed  on  top  of  a<n 
ordinary  coach  were  in  constant  com- 
munication with  other  antenna  be- 
tween two  telegraph  poles  midway  of 
the  experimental  area  and  enabled  the 
use  of  telegraph  wires  to  carry  the 
messages  to  the  receiving  point.  The 
voice  of  a train  conductor  could  be 
heard  dearly  over  a distance  of  fifty 
miles  by  the  receiving  station  in  Paris 
as  the  train  passed  each  station  or 
railroad  siding. 

The  Nord  companies  are  extending 
the  experiments  as  far  as  Calais.  Wire- 
less signaling  from  Paris  as  far  as 
Rouen  has  been  in  use  for  several 
months  and  with  complete  satisfaction. 
Meanwhile  the  State  lines  are  consid- 
ering the  elimination  of  obsolete  tele- 
phonic dispatching. 

♦ ♦ ♦ 

Radiophone  Studio  Destroyed 

'T'HE  Broadcasting  Studio  of  the 
A Westinghouse  Radio  station  in 
Newark,  N.  J.,  was  destroyed  by  fire 
on  the  night  of  January  17.  It  was 
caused  by  a flashlight  discharge.  The 
fire  occurred  at  the  close  of  a special 
performance  and  for  a time  endangered 
the  lives  of  several  hundred  people 
who  had  attended  the  concert 
Ait  the  close  of  the  performance, 
which  featured  Ida  Geer  Wheeler, 
soloist,  and  Edna  Rockwell,  accom- 
panist, a photographer  sought  to  take 
a flashlight  photograph  of  the  princi- 
pals. They  consented  and  took  posi- 
tions near  the  screen.  When  the  flash- 
light was  discharged  burning  specks  of 
powder  flew  in  all  directions  and  set 
the  screen  on  fire.  The  performers 
narrowly  escaped. 

In  less  than  a minute  the  entire 
screen  was  aflame  and  the  crowd, 
which  was  leaving  the  studio,  began  to 
fight  for  exits.  A general  alarm  was 


sounded  and  the  company’s  fire  de- 
partment reported.  In  a short  time 
they  succeeded  in  getting  the  fire  under 
control  before  it  spread  beyond  the 
studio.  Valuable  Vocalion  records  and 
two  pianos  were  destroyed. 

The  damage  was  estimated  at  $7,000. 
♦ ♦ ♦ 

International  Radio  Congress 
Planned 

A PROPOSAL  for  a congress  of 
French,  Belgian,  English  and 
American  radiologists  which  would  be 
held  next  year  in  Paris,  was  put  before 


personnel  has  orders  to  speed  up  the 
lightning  service. 

The  first  message  was  filed  in  the 
main  telegraph  office  at  Berlin  at  9 
o’clock  in  the  morning,  transmitted 
at  9.03,  receipt  acknowledged  at  9.05, 
and  telephoned  to  addressee  at  9.10. 
♦ ♦ ♦ 

Army  Gives  Up  Wire  for  Radio 

A S a means  of  economy  the  United 
States  Army  is  communicating 
most  of  its  messages  between  sta- 
tions by  radio  instead  of  telegraph, 
it  has  been  announced  at  Second 


An  interesting  exhibit  at  the  Radio  Convention  held  in  San  Francisco. 
In  the  case  at  the  right  a Marconi  coherer  and  a modern  radiophone 
were  exhibited  showing  the  old  and  the  new  methods  of  radio  re- 
ception. On  a table  behind  the  show  case  was  shown  a Marconi  mag- 
netic detector  and  an  old-time  tuner  equipped  with  a crystal  detector 
in  striking  contrast  to  the  present  day  highly  efficient  vacuum  tube 
receiver  unit* 


Radiological  Society  of  North 
America,  at  its  meeting  in  Chicago, 
111.  Dr.  A.  E.  Barclay  of  Manchest- 
er, England,  suggested  the  interna- 
tional meeting. 

The  proposal  has  met  with  favor 
from  the  members  and  plans  for 
formal  action  toward  its  realization 
are  being  launched. 

♦ ♦ ♦ 

Berlin  “Lightning  Wireless” 
Service 

“I  IGHTNING  wireless  service” 
"'““'was  inaugurated  recently  be- 
tween Berlin  and  Hamburg.  Techni- 
cally termed  “Blitzfunk,”  or  “light- 
ning spark,”  the  dispatches  are  to 
take  precedence  at  a tenfold  rate 
over  all  other  wireless  traffic,  and  the 


Dt 


Corps  Headquarters,  Governor's  Isl- 
and, New  York. 

The  radio  messages  are  sent  and 
received  by  soldier  operators  of  the 
Signal  Corps,  and  as  this  organiza- 
tion is  plentifully  equipped  with  ra- 
dio sets,  the  hundreds  of  messages 
necessary  to  the  administration  of 
the  army  now  cost  the  government 
nothing  except  the  time  of  the  sol- 
diers involved  and  the  slight  costs  of 
operation. 

Radiograms  are  sent  daily  from 
every  army  headquarters  to  posts 
and  stations  in  the  vicinity  which 
are  equipped  to  receive  the  mes- 
sages. Second  Corps  area,  for  ex- 
ample, is  in  daily  communication  by 
radio  with  Puerto  Rico  and  with  the 
torts  and  stations  adjacent  to  New 
vork.  The  latest  post  to  be  equipped 
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with  radio  has  been  the  U.  S.  Mili- 
tary Academy  at  West  Point. 

In  order  to  keep  a supply  of 
trained  operators  on  hand  for  the  ad- 
ministration of  the  radio  stations 
the  U.  S.  Army  General  Recruiting 
Service  is  now  recruiting  young  men 
who  will  be  trained  as  radio  oper- 
ators and  put  to  work  handling  the 
new  system. 

♦ * ♦ 

Private  Radio  Stations  in  France 

P VERY  French  manufacturer  can 
*"*  now  have  a private  wireless 
telephone  system  connecting  his  fac- 
tories with  the  central  office  in  Paris, 
thanks  to  the  decision  of  the  French 
Ministry  to  commercialize  the  recent 
wireless  successes. 

Whether  this  will  be  followed  by 
general  permission  to  install  wireless 
telegraph  apparatus  on  tops  of  Paris 
buildings  on  the  payment  of  a sub- 
stantial fee  remains  doubtful.  It  is 
evident,  however,  that  the  Govern- 
ment will  not  let  anything  stand  in 
the  way  of  obtaining  new  revenues, 
and  as  there  is  no  longer  any  need 
for  French  censorship  of  either  in- 
coming or  outgoing  messages  it  is 
suggested  that  the  time  is  not  far 
distant  when  Paris  correspondents 
will  have  direct  communication  with 
their  newspapers  across  the  Atlantic, 
each  with  a special  calling  signal 
and  wave  length  assigned  to  him  by 
the  French  Government. 

The  cost  of  maintaining  land  wires 
here  is  understood  to  have  delayed 
the  general  use  of  the  telephone,  and, 
indeed,  it  is  rarely  that  one  finds  a 
telephone  in  a private  residence  out- 
side of  Paris.  But  the  extension  of 
the  wireless  system  promises  to 
change  all  this.  The  Government  is 
willing  to  rent  the  wireless  apparatus 
at  a rate  of  only  $25  a year  a 
mile  of  communication  involved  and 
an  additional  $2  a year  a mile  to 
cover  all  expenses  of  repair  and  the 
maintenance  of  communication  free 
from  the  interference  of  other  wire- 
less users.  This  is  ridiculously  cheap 
when  the  cost  of  installation  of  an 
ordinary  telephone  in  a private  home 
or  office  today  is  almost  $100,  with  a 
yearly  subscription,  as  the  French 
call  k,  of  $70. 

Of  course  the  Government’s  offer 
does  not  apply  except  in  connecting 
up  two  stations,  but  business  men 
are  confident  that  once  the  ground  is 
broken  it  will  develop  into  an  aux- 
iliary system  that  will  grow  so 
rapidly  as  to  oust  the  present  inef- 
ficient organization. 

♦ ♦ ♦ 

German  Radio  Plant  in 
Argentina 

A NEW  powerful  German  wireless 
^ station  has  been  constructed  at 
Monte  Grande,  in  the  Province  of 


Buenos  Ayres,  and  successfully  tested. 
Messages  were  received  from  stations 
15,000  kilometres  distant  in  the  course 
of  the  tests.  A code  message  being 
transmitted  from  San  Francisco  to 
Tokyo  was  picked  up. 

The  station  has  been  installed  over 
an  area  of  569  hectares  (approximate- 
ly 1,400  acres).  When  completed,  it 
will  consist  of  six  big  towers,  each  of 
which  is  to  be  210  metres  high  (ap- 
proximately 630  feet).  It  is  asserted 
that  the  station  will  be  able  to  com- 
municate with  points  all  over  the 
world.  Service  is  to  be  started  about 
the  middle  of  next  year  for  receiving, 
and  in  February,  1923,  for  sending. 

♦ ♦ ♦ 

Isle  of  Yap  Radio  Regulations 

T T NDER  the  treaty,  or  convention, 
^ between  the  United  States  and 
Japan  relating  to  the  Island  of  Yap 


The  Sommelsdyk,  which  is  a freight- 
er, left  Baltimore  December  20,  and 
after  touching  at  Newport  News,  pro- 
ceeded for  Rotterdam. 

Wireless  messages  received  at  Bos- 
ton reported  the  United  States  Ship- 
ping Board  steamer  Mount  Evans  in 
distress  600  miles  east  of  Boston.  The 
vessel  was  without  fuel  oil  the  radios 
said. 

Charlestown  Navy  Yard  officials  ex- 
pressed the  belief  that  the  vessel  had 
been  taken  in  tow,  but  had  as  yet  re- 
ceived no  word  to  that  effect. 

The  Mount  Evans  was  bound  from 
Antwerp  to  New  York  with  a valu- 
able cargo.  She  carries  a crew  of 
fifty  officers  and  men. 

A radio  message  sent  to  the  United 
States  Line  offices,  New  York  City,  by 
Captain  A.  B.  Randall  of  the  steam- 
ship Hudson  reported  the  rescue  of 


Modern  fire  fighting  service  requires  the  use  of  radio  apparatus  as  evidenced 
by  the  installation  at  headquarters  of  the  Cambridge,  Mass.,  Fire  Department 


and  the  mandated  islands  of  the  Pa- 
cific, over  which  Japan  has  the  man- 
date, the  United  States  secures  the 
rights  of  cable  and  wireless  privi- 
leges, for  which  it  has  contended 
since  the  treaty  of  Versailles  was 
drawn  up.  Japan  retains  the  admin- 
istrative control  over  the  island. 

The  Yap  cable  and  wireless  rights 
are  given  by  the  new  treaty  to  the 
American  and  Japanese  govern- 
ments and  their  nationals  alike,  on 
terms  of  equality.  These  rights  are 
regarded  as  particularly  important 
because  of  the  position  of  Yap,  in 
the  center  of  the  Pacific  group  to  the 
south  of  Japan. 

♦ ♦ ♦ 

Radio  Relieves  Distress  at  Sea 

A WIRELESS  dispatch  received  at 
Queenstown,  Ireland,  reported 
that  a fire  on  board  the  Dutch  freight 
steamship  Sommelsdyk,  which  during 
the  day  had  caused  the  vessel  to  send 
out  calls  for  aid,  had  been  extinguished 
and  the  vessel  was  proceeding  on  her 
voyage  to  Rotterdam. 


six  members  of  the  crew  of  the  French 
schooner  Reine  des  Mers  in  a heavy 
storm  after  the  captain  had  been 
washed  overboard.  The  schooner  was 
laden  with  salt  cod  and  ling  fish  from 
St.  Pierre  and  Miquelon,  whence  she 
sailed  on  December  27  for  Bordeaux. 
The  rescued  seamen  landed  in  New 
York  aboard  the  Hudson. 

♦ ♦ ♦ 

MacMillan  in  the  Arctic  Greeted 
by  Radio 

TAONALD  B.  MacMILLAN,  the 
^ arctic  explorer,  supposed  to  be 
frozen  in  at  'his  winter  base  1500  miles 
north  of  Boston,  off  the  W est  Coast  of 
Baffin  Land,  has  been  given  a life 
membership  in  the  Theta  Delta  Chi , 
Founders’  Corporation.  Through 
the  co-operation  of  the  Carnegie  In- 
stitution of  Washington  and  the 
courtesy  of  the  director  of  Naval 
Communications  of  the  United 
States  Navy  Department,  a wireless 
message  was  sent  to  Dr.  MacMillan, 
apprizing  him  of  the  gift. 
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Radiophone  Broadcasting  Station  WD  Y 

General  Description  of  Station,  Transmitting; 

Set,  Antenna  Installation  and  Artists'  Studio 


THE  radiophone  broadcasting  sta- 
tion of  the  Radio  Corporation  of 
America  at  Roselle  Park,  New 
Jersey,  call  letters  WDY,  has  been  in 
operation  every  week  day  night  since 
December  15th.  During  the  time  the 
station  has  been  in  operation  several 
thousand  letters  have  been  received  re- 
questing information  as  to  the  details 
of  the  station,  the  type  of  set  used,  the 
size  of  the  antenna  and  everything  else 
that  can  be  imagined  to  be  of  interest 


Aldene  section  of  Roselle  Park,  New 
Jersey.  It  is  about  sixteen  miles  due 
west  from  New  York  City,  in  the  cen- 
tral part  of  die  state  of  New  Jersey. 

Two  9teel  lattice  towers  each  175 
feet  high  and  20  feet  square  at  the 
base  support  a six  wire  cage  type  an- 
tenna 10  inches  in  diameter.  These 
towers  are  200  feet  apart.  The  antenna 
is  of  the  multiple-tuned  type  and  has 
two  cage  leads,  one  of  which  is  con- 
nected to  the  center  of  the  horizontal 


nished  hy  the  Public  Service  Corpor- 
ation of  New  Jersey  and  goes  into  the 
power  room  at  2200  volts,  2 phase. 
This  alternating  current  is  used  to 
drive  the  A.  C.-D.  C.  motor-generator 
from  which  current  for  the  D.  C 
motor-generator  of  the  set  itself  is  se- 
cured. An  auxiliary  A.  C.-D.  C.  set  is 
also  installed  and  this  draws  power  di- 
rect from  the  A.  C.  supply. 

The  radio  set  is  of  General  Electric 
Company  manufacture.  The  filaments 
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Stndlo  of  WDY  Station.  On  the  operating  table  at  the  left  are  located  the  receiving  equipment  of  the  station  and  all  controls  of  the  trans- 

inlttlng  set 


to  the  thousands  of  listeners  who  have 
enjoyed  the  informal  programs  broad- 
casted by  this  station. 

While  nothing  would  give  more 
pleasure  than  the  writing  of  a personal 
reply  to  all  of  these  letters,  this  of 
course,  has  been  impossible  and  this 
article  is  therefore  written  with  the 
idea  of  covering  the  inquiries  contain- 
ed in  the  large  number  of  letters  re- 
ceived. 

WDY  station  is  located  in  the  Gen- 
eral Electric  Company’s  plant,  form- 
erly the  old  Marconi  plant  in  the 


part  of  the  antenna,  being  connected 
through  a tuning  coil  to  ground.  The 
other  lead  which  is  connected  to  one 
end  of  the  horizontal  portion  of  the 
antenna  leads  down  to  the  set  in  the 
station.  Both  of  these  leads  are  of 
cage  type,  4 inches  in  diameter.  This 
multiple  tuning  of  the  antenna  gives 
much  greater  efficiency  on  the  short 
wave  of  360  meters  than  would  be  true 
of  any  other  type  of  antenna  arrange- 
ment. The  antenna  current  of  the 
station  is  between  8 and  10  amperes, 
The  power  for  the  station  is  fur- 
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of  all  tubes  are  lighted  with  A.  C. 
which  is  supplied  from  a special  wind- 
ing on  the  radio  motor-generator  set. 

The  voltage  of  the  generator  which 
supplies  the  plate  potential  for  the 
large  tubes  used  in  the  set  is 
2,000  D.  C.  Four  250  watt  radio- 
trons  UV-204  are  used  in  the  set 
itself,  two  as  power  tubes,  or  oscillat- 
ors, and  two  as  modulators.  A 50 
watt  tube  is  used  as  a speech  amplifier 
in  connection  with  a system  of  5 watt 
tubes  used  as  modulation  amplifiers, 
the  latter  in  turn  receiving  their  energy 
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from  several  microphones  of  special  mediately  afterward  on  the  nights  on  they  realize  it;  the  writers  of  these 
type  placed  about  the  room  at  desir-  which  it  is  operated.  letters  have  really  been  the  means  of 

able  points.  By  means  of  a set  of  re-  As  a general  rule,  the  Monday  night  determining  future  policies  of  broad- 
sistances  in  the  modulation  amplifier  programs  will  consist  of  vocal  and  in-  casting,  insofar  as  type  of  entertain- 
circuit  it  is  possible  to  regulate  voice  strumental  selections  by  well  known  ment  is  concerned, 
and  music  modulation  to  any  degree  artists  of  the  operatic,  concert  and  For  many  of  the  singers  and 
desired.  vaudeville  stage.  players  who  have  entertained  great 

WDY  is  really  not  a radio  station — it  Wednesday  night  will  be  opera  night,  radio  audiences  from  WDY,  by  radio, 

is  a studio.  It  is  of  hexagonal  shape  fur-  when  interpretative  performances  of  for  the  first  time,  the  event  was  not 
nished  in  blue  and  gold  draperies;  the  the  popular  operas  will  be  given.  only  an  unusual  undertaking  but  really 

carpets  and  rugs  carry  out  the  same  Friday  nights  will  be  the  regular  an  ordeal.  They  could  visualize  the 
color  scheme.  This  color  scheme  is  “party”  nights,  when  those  informal  great  audience,  all  right,  but  could  not, 
also  carried  further  in  the  lighting  ar- 
rangements, a large  chandelier  in  the 
center  of  the  studio  giving  a soft,  mel- 
low light  to  the  whole  place. 

By  referring  to  the  illustration  it 
will  be  seen  that  on  one  side  of  the 
studio  is  a Knabe-Ampico  piano  which 
is  used  for  piano  selections  and  accom- 
paniments. On  the  other  side  will  be 
seen  an  Edison  re-creation  phonograph. 

The  radio  set  used  at  WDY  shows 
up  clearly  in  the  illustration. 

An  interesting  feature  of  the  station 
is  a large  map  of  the  United  States  ' ' < 

which  hangs  in  the  foyer  of  the  ' 

studio.  Tacks  have  been  placed  on  this  ' 

map  on  points  from  which  reports  of.  >■ 

the  reception  of  the  music  and  speech 
from  the  station  have  been  reported  ' r 

and  examination  of  this  map  shows 
that  the  extreme  range  of  the  station 
extends  from  points  in  Eastern  Canada 
to  Porto  Rico,  Cuba  and  Florida 
Peninsula  and  as  far  west  as  Omaha, 

Nebraska. 

The  staff  of  the  station  consists  of 
J.  Andrew  White,  editor  of  The 
Wireless  Age,  who  is  in  charge  of  all 
programs.  On  opera  nights  Mr. 

White  takes  entire  charge  and 
handles  the  descriptive  part  of  the 
programs  which  are  regularly  broad- 
casted from  this  station.  J.  O.  Smith 
is  in  charge  of  the  operation  of  the 
station  and  does  all  of  the  regular  an- 
nouncing. R.  H.  Ranger  and  E.  V. 

Amy  are  the  radio  engineers  of  the 
station. 

The  character  of  the  programs 
broadcasted  from  WDY  have  been 
different  from  any  others  heretofore 
broadcasted  and  have  created  an  un-  Towers  and  multlple  tuned  an,e”na  at  WDX  s,atlon'  Rose,!e  Park-  New  Jer“y 

told  amount  of  interest  and  enthusiasm 

on  the  part  of  'listeners  throughout  the  parties  so  well  known  and  liked  by  the  of  course,  know  whether  or  not  they 
territory  covered  by  the  station.  These  general  public  will  be  held.  were  pleasing  that  audience.  These  art- 

programs  will  continue,  as  in  the  past,  The  number  of  letters  received  by  ists  are  making  it  possible  to  send  the 
and  it  is  planned  to  broadcast  a high  the  Radio  Corporation  with  reference  best  in  entertainment  into  the  homes 
grade  form  of  entertainment  from  the  to  the  programs  of  WDY  has  been  so  in  the  city,  the  suburbs,  towns,  villages, 
station  in  the  future.  great  that  it  has  been  physically  im-  hamlets,  and,  even  on  isolated  farms, 

Until  further  notice  WDY  will  be  possible  to  reply  to  them  individually,  and  the  great  unseen  audience  whom 
operated  on  Monday,  Wednesday  and  The  fact  that  it  was  not  possible  to  they  entertain  can  expect  to  have  this 
Friday  nights,  WJZ  station  of  the  reply  to  all  such  letters  individually  music,  speech  and  entertainment  sent 
Westinghouse  Company  working  the  might  appear  to  some  of  those  who  so  into  the  home,  if  it  continues  to  show 
other  four  nights  of  the  week.  kindly  responded  to  the  request  for  its  appreciation  in  the  future  as  it  has 

Occasionally  there  will  be  talks  by  criticism  of  the  programs  that  their  in  the  past,  by  letters.  If  there  is  no  ap- 
well-known  people  on  popular  sub-  letters  had  not  been  appreciated.  As  a predation,  there  will  be  very  little  in- 
jects, beginning  at  approximately  7 matter  of  fact,  however,  all  such  let-  centive  to  artists  to  entertain.  Talented 
p.  m.  Regular  hour  of  operation  will  ters  have  been  greatly  appreciated  and  artists  will  be  interested  in  entertaining 
be  from  8 to  10  p.  m.  WDY  will  here-  they  have  all  been  given  proper  con-  the  public  via  radio  in  the  proportion 
after  broadcast  time  signals  at  10  sideration  in  planning  programs  for  that  the  great  radio  public  responds  in 
p.  m.  and  official  weather  reports  im-  the  future.  In  fact,  whether  or  not  appreciation  of  their  efforts. 
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The  UV-217  Kenotron — Its  Operation 

and  Application 


IN  a preceding  article  we  consid- 
ered the  operation  and  application 
of  the  Kenotron  UV-216.  This 
device  was  considered  in  particular  as 
a means  of  supplying  high  voltage  di- 
rect current  to  radiotrons  UV-202.  It 
is  now  proposed  to  continue  our  con- 
sideration of  Kenotrons,  and  particu- 
larly the  application  of  model  UV-217, 
as  a source  of  high  voltage  direct  cur- 
rent supply  for  Radiotron  UV-203. 

Kenotron  UV-217  has  an  overall 
height  of  approximately  7^  inches 
and  a maximum  diameter  of  2 inches. 
The  plate  (anode)  is  of  sheet  molyb- 
denum about  5 mils  thick,  which  is 
formed  into  an  oval  box  i)4  inches 
high  and  1%  inches  wide.  The  dis- 
tance between  the  parallel  sides  of  the 
box  is  about  Y&  inches.  The  “W” 
shaped  filament  (cathode)  is  of  ductile 
tungsten  wire  about  10  mils  in  diam- 
eter and  3%  inches  long.  The  glass 
container  is  of  special  heat  resisting 
glass.  These  elements  are  clearly 
shown  in  figure  1.  The  complete 
Kenotron  is  illustrated  in  figure  2 and 
the  UV-203  Radiotron  in  figure  3. 

As  with  Kenotron  UV-216  the  first 
characteristic  to  be  considered  is  the 
relation  between  the  filament  current 
(or  volts)  and  the  plate  current.  This 
characteristic  is  obtained  by  using  the 
circuit  connections  shown  in  figure  4 
under  the  condition  that  the  plate  po- 
tential is  maintained  at  a value  suffi- 
ciently great  to  withdraw  to  the  plate 
all  the  electrons  emitted  by  the  fila- 
ment. The  saturation  current  char- 
acteristic is  shown  in  figure  5.  This 
characteristic,  as  we  have  found,  de- 
pends upon  the  emission  of  electrons 


! ' -s 


By  W.  R.  G.  Baker 

Radio  Engineer,  General  Electric  Company 


Figure  2 — UV-217  Kenotron  mounted  In  aocket 


from  the  heated  filament.  In  general 
the  factors  regulating  the  rate  of  emis- 
sion from  the  filament  are: 

1 . Area  of  filament. 

2.  Filament  temperature. 

3.  Filament  material. 

4.  Nature  of  gas  if  any  is  present. 

5.  Pressure  of  gas. 

The  relation  between  the  saturation 
current  can  be  expressed  by  the  equa- 


where  “A”  and  “b”  depend  upon  the 
filament  material.  “T”  is  the  absolute 
temperature  (degrees  centigrade  — 
273)  and  “i”  the  saturation  current 
per  unit  of  filament  area.  When  the 
filament  is  of  tungsten  and  a perfect 
vacuum  is  assumed  the  value  of  “A” 
is  23.6  x io9  and  "b”  is  52,500,  in 
which  case  “i”  is  expressed  in  milliam- 
peres  per  square  centimeter.  As  a 
comparison,  the  value  of  "A”  for 
molybdenum  has  been  found  to  be 
about  21.0  x io9  and  “b”  about  50,- 
000.  One  ampere  represents  a pass- 
age of  6.28  x io18  electrons  per  sec- 
ond. In  the  type  of  Kenotron  illus- 
trated by  the  UV-217  factors,  Nos.  4 
and  5 do  not  have  any  appreciable  ef- 
fect due  to  the  high  degree  of  evacua- 
tion. 

The  IP  — Ep  and  Ip  — Ef  or  the  volt 
ampere  characteristics  are  obtained  as 
with  the  UV-216  and  are  shown  in 
figures  6 and  7.  Figure  6 illustrates 
the  limitation  of  current  due  to  the 
temperature,  that  is,  with  a given  fila- 
ment voltage  the  current  between  the 
filament  and  plate  increases  with  in- 
creased values  of  Ep  until  Ip  equals 
the  saturation  current  at  that  filament 
temperature.  Theoretically  any  fur- 
ther increase  in  plate  potential  should 
result  in  no  further  increases  in  Ip. 
It  will  be  noted  that  the  plate  current 
does  continue  to  increase  slightly  and 
this  apparent  discrepancy  will  be  con- 
sidered later. 

Figure  7 shows  the  effect  of  the 
space  charge  in  limiting  the  electron 
current.  An  inspection  of  these  curves 
shows  that  as  the  temperature  (Ef) 
of  the  filament  is  increased  Ip  at  first 


Figure  1 — UV-217  Kenotron  having  a rated  D.  C.  output  of  150 

watts  at  1000  volts.  Center  view  has  one-half  of  plate  cut  away  Figure  3 — Model  UV-203  Radiotron 

to  show  the  filament 
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increases  and  then  tends  to  become 
constant.  Also  that  the  temperature 
(filament  voltage)  at  which  the  plate 
current  becomes  limited  is  increased 
as  the  plate  voltage  is  increased.  This 
limiting  effect  is  due  to  the  electro- 
static field  produced  by  the  electrons 
emitted  from  t'he  filament.  The  ef- 
fect of  this  field  is  to  repel  the  move- 
ment of  electrons  from  the  filament  to 
the  plate.  When  the  plate  voltage 
(Ep)  is  increased,  the  strength  of  this 
field  is  reduced,  since  some  of  the 
electrons  that  established  the  repelling 
effect,  are  drawn  to  the  plate.  We 


the  characteristic  curve,  let  us  con- 
sider the  distribution  of  potential  be- 
tween the  filament  and  plate  of  a 
Kenotron.  We  shall  assume  that  the 
filament  and  plate  are  equi-potential 
surfaces  of  infinite  area  and  that  the 
electrons  emerge  from  the  filament 
with  zero  velocity. 

Considering  the  circuit  conditions 
shown  in  figure  4,  if  we  reduce  the 
temperature  of  the  filament  until  no 
electrons  are  emitted  and  plot  a curve 
showing  the  drop  of  potential  through 
the  tube,  we  have  the  straight  line  as 
shown  in  curve  I,  figure  8.  If  now  we 


ment  temperature  would  be  to  depress 
a portion  of  the  curve  below  the  line 
of  zero  potential. 

Based  on  these  considerations  of  the 
space  charge  effect  the  characteristic 
curve  of  the  Kenotron  should  be  as 
shown  by  curve  1 in  figure  9.  From 
o to  A the  current  between  the  fila- 

3 

ment  and  plate  varies  as  the  — power 

a 

of  the  plate  voltage  and  is  dependent 
upon  the  space  charge  effect.  The 
horizontal  portion  of  the  curve  repre- 
sents the  saturation  current,  that  is. 


Figure  4 — Circuit  to  determine  relation  be- 
tween filament  and  plate  currents 


Figure  10 — Circuit  arranged  with  apace  charge 
effect  equal  to  a counter-electromotive  force 


find,  therefore,  that  the  electron  cur- 
rent is  limited  not  only  by  the  tem- 
perature of  the  filament,  but  also  by 
the  space  charge  effect. 

In  comparing  the  characteristic 
curves  of  the  UV-216  and  UV-217 
Kenotrons  we  see  that  the  curves, 
while  quite  similar,  differ  to  some  ex- 
tent. It  is,  therefore,  desirable  to  con- 
sider the  cause  and  effect  of  the  shape 
of  the  characteristic  curves.  It  is  as- 
sumed that  the  reader  of  this  article 
has  read  the  previous  article  on  Keno- 
tron UV-216. 

The  principal  factors  effecting  the 
shape  of  the  characteristic  curve  of 
the  Kenotron  are — 

1.  Space  charge. 

2.  Velocity  of  the  electrons. 

3.  Voltage  drop  through  the  fila- 
ment. 

4.  Electron  emission. 

In  order  to  ob*ain  a physical  con- 
ception of  the  space  charge  effect  on 


Figure  5 — Saturation  current  graph 


increase  the  temperature  of  the  fila- 
ment by  increasing  the  filament  vol- 
tage the  potential  distribution  between 
the  filament  and  plate  is  modified.  The 
electrons  emitted  may  be  considered 
to  produce  a negative  potential 
throughout  a portion  of  the  space  be- 
tween the  filament  and  plate,  and  espe- 
cially in  the  neighborhood  of  the  fila- 
ment. Now  if  in  the  section  o to  1 
the  negative  potential  due  to  the  elec- 
trons was  just  sufficient  to  balance  the 
positive  po'ential  due  to  the  applied 
voltage,  it  is  evident  that  the  resultant 
of  these  two  opposing  potentials  must 
be  zero,  so  that  the  curve  coincides 
wiih  the  horizontal  line,  as  shown  in 
curve  2.  This  same  effect  occurs  in 
section  I to  2 but  to  a lesser  degree, 
with  the  result  that  curve  2 while 
slightly  depressed  begins  to  rise.  The 
effect  of  any  further  increase  in  fila- 


all  the  electrons  emitted  by  the  fila- 
ment are  drawn  to  the  plate.  The  sat- 
uration current  is  shown  in  figure  5 
for  various  filament  temperatures 
(filament  voltage). 

We  assumed  in  considering  the  ef- 
fect of  the  space  charge  on  the  char- 
acteristic curve  that  the  electrons  were 
emitted  at  zero  velocity.  Actually  the 
electrons  are  emitted  throughout  a con- 
siderable range  of  velocities,  which 
results  in  a modification  of  curve  I, 
figure  9.  The  effect  of  the  initial  ve- 
locity of  the  electrons  is  to  accentuate 
the  depression  of  the  curves  shown  in 
figure  8.  We  may  consider  that  the 
initial  velocity  permits  the  emitted 
electrons  to  move  further  away  from 
the  filament  against  the  opposing  force 
of  the  field  set  up  by  electrons  already 
in  the  space  between  the  filament  and 
plate.  Under  some  conditions  the  po- 
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tential  distribution  between  filament 
and  plate  might  approach  that  repre- 
sented by  curve  3,  figure  8. 

Curve  2,  figure  9,  represents  the  ef- 
fect of  the  initial  velocity  of  the  elec- 
trons, which  causes  the  curve  to  as- 
sume a position  to  the  left  of  curve  1, 
throughout  the  lower  portion  of  the 
curve.  This  indicates  that  the  effect 
of  the  initial  velocity  is  to  increase  the 
current  between  the  filament  and  plate, 
especially  at  low  plate  voltages.  This 
is,  of  course,  what  might  be  expected, 
since  the  effect  of  the  initial  velocity 
is  to  assist  the  plate  voltage  in  draw- 
ing the  electrons  to  the  plate. 


THE  WIRELESS  AGE 

curve  is  the  limitation  of  emission 
from  the  filament  as  the  plate  voltage 
assumes  values  corresponding  to  the 
upper  section  of  the  curve.  This  lim- 
itation of  emission  results  in  the  grad- 
ual bending  over  of  curve  3 as  shown 
by  the  dotted  curve  4,  figure  9. 

Considering  now  the  curve  shown  in 
figure  6 for  E(  = 10  volts.  We  have 
found  that  the  lower  portion  of  this 
curve  varies  from  the  theoretical  curve 
due  to  initial  velocities  and  the  poten- 
tial drop  through  the  filament.  Also 
that  the  upper  section  is  materially  af- 
fected by  the  limitation  of  electron 
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plate  current  beyond  the  knee  of  the 
curve. 

Inspection  of  figure  6 indicates  that 
curves  for  the  higher  filament  voltage 
show  a greater  tendency  to  increase, 
after  the  saturated  condition  has  been 
reached,  than  those  for  low  filament 
voltages.  This  is  due  to  the  fact  that 
the  greater  emission,  when  the  higher 
filament  voltages  are  used,  results  in 
a more  severe  bombardment  of  the 
plate,  hence  a higher  plate  tempera- 
ture and  more  heat  radiation  to  the 
filament. 

The  action  and  application  of  a 
Kenotron  under  various  conditions 


Figure  6 — Volt  ampere  characteristics  showing  limitation 
of  current  due  to  temperature 


Figure  7 — Volt  ampere  characteristics  showing  effect  of 
space  charge  In  limiting  the  electron  current 


Since  tlie  filament  is  not  an  equi- 
potential  surface  as  we  previously  as- 
sumed, the  characteristic  curve  may 
in  some  cases  be  considerably  modi- 
fied, especially  if  the  voltage  drop 
through  the  filament  is  an  appreciable 
percentage  of  the  saturation  voltage. 
When  the  plate  circuit  is  returned  to 
the  negative  side  of  the  filament  the 
effect  of  the  potential  drop  through  the 
filament  is  to  reduce  the  electron  cur- 
rent, due  to  the  fact  that  the  average 
potential  between  the  filament  and 
plate  is  less  than  the  potential^  be- 
tween the  negative  end  of  the  filament 
and  the  plate.  This  limitation  in  space 
current  tends  to  neutralize  the  effect 
of  the  inirial  velocity  of  the  electrons. 
The  resulting  characteristic  curve  is 
shown  by  curve  3,  figure  9. 

An  additional  factor  tending  to  still 
further  modify  the  characteristic 


emission  from  the  filament.  An  addi- 
tional point  to  be  noted  is  that  the 
curves  in  figure  6 do  not  actually  be- 
come parallel  to  the  Ep  axis  as  would 
be  expected  from  wholly  theoretical 
considerations.  Instead  of  becoming 
level  they  continue  to  rise  gradually  as 
the  plate  voltage  is  increased.  One 
reason  for  this  effect  is  the  increase 
in  filament  temperature  due  to  heat 
radiated  from  the  plate.  We  know 
that  as  the  plate  voltage  is  increased 
the  electrons  are  drawn  to  the  plate 
with  a greater  velocity.  This  elec- 
tronic bombardment  of  the  plate 
causes  it  to  heat  up.  As  the  tempera- 
ture of  the  plate  increases  the  heat 
radiated  to  the  filament  becomes  suffi- 
cient to  increase  the  temperature  of 
this  element.  This  increase  in  tem- 
perature results  in  somewhat  greater 
emission,  hence  a gradual  increase  in 


may  be  illustrated  by  assuming  the 
space  charge  effect  equivalent  to  a 
counter  electromotive  force  located 
within  the  Kenotron.  The  circuit  ar- 
rangement based  on  this  assumption  is 
shown  in  figure  10.  The  circuit  con- 
stants within  the  dotted  circle  repre- 
sent the  internal  impedance  and  in- 
ternal e.m.f.  of  the  Kenotron.  et  rep- 
resents the  space  charge  effect  which 
has  been  found  to  limit  the  flow  of 
electrons  from  the  filament  to  the 
plate,  hence  we  may  represent  this  ef- 
fect by  a potential  in  opposition  to 
that  of  the  plate  potential. 

We  have  found  that  the  volt-am- 
pere or  Ip  — Ep  characteristic  of  the 
Kenotron  is,  in  general,  made  up  of 
three  sections.  We  will  consider  only 
the  approximately  straight  line  por- 
tion of  the  characteristic.  The  por- 
tion of  the  characteristic  in  which  we 
are  interested  is  indicated  by  A.B. 
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figure  n,  Where  the  line  has  been  ex- 
tended to  cut  the  ep  axis  at  the  point  A, 
resulting  in  the  intercept  O A.  This 
intercept  represents  the  value  of  ei. 
We  require  the  equation  of  this 
straight  line.  The  equation  of  the 
straight  line  may  be  expressed  in 
terms  of  the  co-ordinates  of  any  two 
points  on  the  line  and  the  slope.  Hence 
if  X,  Y and  X1Y1  are  the  co-ordinates 
of  any  two  points  and  m the  slope  of 
the  line,  we  have  the  equation: 

Y — Y,  = M (X— X,) 

If  now  the  point  B has  co-ordinates 
(ep,  ip)  corresponding  to  X,  Y,  and 
the  point  A co-ordinates  (et,  o)  cor- 
responding to  (X,Yi)  we  have: 


Figure  8 — Potential  distribution  In  the  Keno- 
tron  under  various  filament  temperatures 


ip  — o = M (ep  — ei)  or 
ip  = M (ep  — e,) 

Since  we  are  considering  the  entire 
line  AB  the  slope  M is  simply  the 
tangent  of  the  angle  between  the  line 
AB  and  the  ep  axis,  or — 

BC  ip 

tan  < BAC  = = — 

AC  ep 

This  ratio  represents  a conductance 
and  is  sometimes  called  the  conduct- 
ance of  the  Kenotron. 

If  we  consider  the  actual  character- 
's 

istic  and  take  the  ratio  — over  a con- 

ep 

siderable  portion  of  the  curve  we  find 
that  the  apparent  conductance  of  the 
Kenotron  varies  with  ep.  Hence,  in 
order  to  permit  calculation  we  must 

'p 

determine  the  ratio  — for  a very  small 

®P 


section  on  the  straight  line  portion  of 

i 

the  curve.  The  conductance  — and 

r, 

counter  e.f.m.  (ei)  obtained  in  this 
manner  may  then  be  considered  in- 
stantaneous values. 

Let  us  consider  the  Ip  — Ep  curve 
(figure  6)  obtained  when  the  filament 
voltage  was  maintained  at  10  and  de- 
termine how  the  apparent  conductance 
or  its  reciprocal,  the  apparent  resist- 
ance, varies. 

The  following  tabulation  indicates 
how  rt  varies  with  Ep. 


Epl  “Bp 


Epl 

Ep 

Epl  — EP 

Ipl 

Ip 

Ipl—Ip 

Ipl“  Ip 

125 

mo 

25 

126 

ini 

25 

710 

150 

125 

25 

171 

126 

25 

710 

175 

. 150 

25 

206 

171 

35 

710 

200 

175 

25 

241 

206 

35 

710 

Suppose  we  wish  to  know  the  in- 
crease in  current  through  the  Keno- 
tron when  Ep  is  increased  20  volts, 
we  may  proceed  as  follows: 

Ep  20 

ip  = — = = .028  amperes 

r,  710 

From  the  characteristic  curve  (fig- 


ure 6,  E(  = 10)  we  find  that  Ip  equals 
.171  amperes  when  Ep  equals  150* 
hence  if  Ep  is  increased  to  170,  Ip 
should  increase  to  .199  amperes. 

When  a resistance  rp  is  inserted  in 
the  plate  circuit,  we  have  a series  cir- 
cuit containing  two  resistances  and 
two  sources  of  potential.  The  result- 
ant potential  in  the  circuit  is  ep — et. 
The  total  resistance  is  rp  + r(.  Hence 
the  current  through  the  circuit  is 

ep  — e, 

ip  — 

ip  + n 


Ep 


Ep  volts 

Ip  amperes 

IP 

mo 

.101 

990 

125 

.136 

920 

150 

.171 

878 

176 

.20$ 

860 

200 

.241 

830 

If  now  we  determine  the  instan- 
taneous value  of  ri  at  several  different 
points  on  the  characteristic,  we  find 
that  the  instantaneous  resistance  is 
constant. 


This  equation  shows  that  the  poten- 
tial between  the  filament  and  plate  of 
the  Kenotron  may  be  expressed  as 
(ep  — e()  or  ip  (rp4-r,).  Tf  we  con- 
sider only  the  straight  portion  of  the 
characteristic  and  required  the  change 
in  ip  corresponding  to  a variation  in 
ep  we  may  write  the  equation 

A ep 

A ip  = 

Tp  + ti 

where  A ip  and  A ep  represent  the  in- 
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crease  or  decrease  in  ip  and  ep,  re- 
spectively. 

If  we  insert  a resistance  of  1000 
ohms  in  the  plate  circuit  and  provide 
m source  E of  321  volts  in  the  plate 
circuit,  the  current  through  the  Keno- 
tron  will  be  .171  amperes.  Since  1000 


peres.  If  now  we  find  the  value  of 
A C we  can  then  determine  O A,  since 
O C = 170  volts.  We  know  the 

1 

slope  to  be  — , hence 
r( 


The  transformer  indicated  in  the  cir- 
cuits shown  in  figures  16  and  17  was 
designed  for  use  with  Kenoton  UV- 
217  and  Radiotron  UV-203.  This  unit 
which  is  known  as  Type  UP-1016  (fig- 
ures 18  and  19)  has  three  secondary 
windings,  one  for  the  Kenotron  fila- 


0 ? a 6 8 to  ft 

Figure  12 — Load  characteristics 
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Figure  IS — Load  characteristics 


x .171  = 171  volts  represents  the  drop 
across  the  load  resistance,  we  have 
321  — 171  volts  applied  to  the  plate. 
From  the  characteristic  we  find  that  Ip 
= .171  amperes  when  Ep  = 150  volts. 
Or  we  may  proceed  on  the  following 
basis: 


FZ/amenf  Transformer 


E = 321  volts 
rp  = 1000  ohms 
n = 710  ohms 
et  is  unknown 

321  — ei 

hence  ip  = 

1000  -f  710 

The  value  of  et  may  be  determined  by 
the  use  of  figure  II.  Assume  that 
point  B represents  the  condition  where 
= 170  volts  so  that  ip  = .199  am- 


.199 

A C = = 141.3  volts 

I 


710 

so  that  et  = 170  — 141.3  = 
28.7  volts 

Substituting  et  = 28.7  in  the  above 
we  have 

321  — 28.7 

1710 

292.3 

= .171 

1710 

amperes 

The  application  of  Kenotron  UV- 
217  is  essentially  the  same  as  that  of 
UV-216.  Load  characteristics  of  UV- 
217  are  shown  in  figures  12,  13,  14  and 
15.  These  characteristics  were  obtain- 
ed with  the  circuits  for  full  and  half 
wave  rectification  illustrated  in  figures 
16  and  17.  A comparison  of  the  load 
characteristics  with  the  rating  of  the 
UV-217  shows  that  this  device  is  con- 
servatively rated. 

Filament  volts,  10.0. 

Filament  amperes,  6.5. 

A.C.  Input  Voltage.i 250.00. 

D.C.  Output,  150  watts  at  1000  volts 


ments,  one  for  the  Radiotron  filaments 
and  the  third  for  supplying  the  high 
voltage  alternating  current  to  the  Ken- 
otron plates.  The  Kenotron  filament 
winding  has  sufficient  capacity  for  two 
UV-217  Kenotrons.  This  winding  is 
very  carefully  insulated  since  the  Ken- 


f /7am  eat  Transformer 


otron  filaments  assume  a value  equal 
to  the  plate  voltage  during  the  part  of 
the  cycle  the  tube  is  non-conductive. 
The  Radiotron  filament  winding  has 
a capacity  sufficient  to  supply  filament 
energy  to  two  UV-203  Radiotrons. 
Both  Kenotron  and  Radiotron  filament 
windings  are  provided  with  mid-taps. 
This  is  not  actually  required  for  the 
Kenotron  winding  but  provides  a more 
flexible  unit.  The  plate  winding  is 
designed  for  use  with  two  UV-217 
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Kenotrons.  Special  attention  has  been 
given  to  the  insulation  and  distributed 
capacitance  of  all  windings  to  prevent 
break-down  and  losses  due  to  radio 
frequencies  by  passing  to  ground. 

The  primary  of  this  transformer  is 
provided  with  taps  and  a selector 
switch. 


ment  winding  due  to  the  fact  that  this 
winding  is  at  plate  potential  during  a 
portion  of  the  cycle. 

The  operating  precautions  that 
should  be  observed  with  the  UV-217 
are  in  general  the  same  as  for  the  UV- 
216.  It  has  been  shown  that  from 
theoretical  conditions  alone  the  cur- 


then  the  total  voltage  is  applied  di- 
rectly to  the  Kenotron  so  that  aH 
the  energy  is  liberated  at  the  plate. 
The  effect  of  a short  circuit  on  the 
Kenotron  is,  therefore,  quite  likely 
to  ruin  the  tube  either  by  evolving 
gas  or  melting  the  plate. 

In  order  to  obtain  long  life,  it  is  of 


Figure  14 — Load  characterlatlca 


Figure  15 — Load  characteristics 


This  arrangement  eliminates,  except  in 
special  cases,  the  use  of  filament  rhe- 
ostats since  the  taps  correspond  to 
values  of  line  voltage  usually  available 
at  the  amateur  station. 

The  windings  are  so  designed  that 


Figure  18 — Amateur  radio  plate  and  fila- 
ment transformer.  Front  view  showing  the 
switchboard 


when  the  selector  switch  is  set  on  a 
tap  which  results  in  the  proper  volt- 
age on  any  one  secondary  winding, 
then  the  other  two  secondary  voltages 
are  correct.  A voltmeter  should  not 
be  connected  across  the  Kenotron  fila- 


rent  through  the  Kenotron  should  in- 
crease with  the  three-halves  power  of 
the  voltage  until  the  saturation  cur- 
rent is  obtained — 

3 

ip  = KV  — 

2 

where  V equals  the  potential  between 
the  plate  and  filament  and  K is  a 
constant  depending  upon  the  shape 
of  the  electrodes.  When  a resistance 
is  connected  in  series  with  the  plate 
and  a voltage  E impressed  across  the 
circuit,  we  have 

ip  = K (E  — ipR)  3/2 

If  E is  maintained  constant  the 
rectified  current  continues  to  increase 
as  R is  decreased  until  the  saturation 
current  is  reached.  A further  de- 
crease in  R produces  no  increase  in 
the  current  passing  through  the  Keno- 
tron with  the  result  that  the  voltage 
across  the  tube  increases.  That  is, 
the  drop  across  the  tube  always 
equals  the  difference  between  the  po- 
tential across  the  entire  circuit  less 
the  drop  (ipR)  through  the  load.  If 
the  load  resistance  is  reduced  to  zero 


course  necessary  to  never  exceed  the 
maximum  rated  filament  voltage 
which,  with  the  UV-217,  is  10  volts. 
The  operator  should  always  bear  in 


Figure  19 — UP-1016  Amateur  radio  plate 
and  Ulament  transformer.  Rear  view  show- 
ing the  terminal  board 


mind  that,  if  the  filaments  are  main- 
tained at  a voltage  approximately  5 
per  cent,  above  normal,  the  life  of  the 
tube  is  halved.  Also  that  operation 
at  a filament  voltage  5 per  cent,  be- 
low normal  results  in  doubling  the 
life  of  the  Kenotron. 
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At  the  WDY  and  WJZ  Radio 
Studios 

EACH  day  the  popular  interest  in 
radiophone  broadcasting  becomes 
more  intense  and  widespread. 
Not  a little  credit  for  the  recent  rapid 
development  of  this  popular  interest 
may  be  given  to  the  Radio  Corporation 
of  America  and  the  Westinghouse 
Electric  and  Manufacturing  Company, 
which  have  provided  the  means  for 
broadcasting  over  large  areas  the  ra- 
diophone news  bulletins,  concerts  by 
famous  singers  and  musicians,  ad- 
dresses by  noted  speakers,  weather  and 
market  reports,  stories  for  children 
and  interpretative  opera  recitals. 

The  daily  programs  are  of  a high 
order  and  provide  a great  variety  of 
entertainment.  The  following  are  some 
of  the  artists  and  speakers  that  have 
recently  appeared  at  WDY  and  WJZ 
radio  studious : 

•Artists — Mile.  Fanny  Rezzia  of  the 
Paris  .Grand  Opera;  Premier  Male 
Quartet  composed  of  Messrs.  Bradley, 
Cole,  Bier  and  Brasch;  Miss  May 
Peterson,  Metropolitan  Opera  Co.; 
Marie  Sundelius,  Metropolitan  Opera 
Co. ; Joseph  Meyer,  Musical  Director 
at  Pasadena  Hotel,  California;  Sophie 
Tucker,  vaudeville  star;  Jack  Neal  of 
George  White’s  “Scandals”;  Bennie 
Davis,  composer  of  “Margie”;  Joe 
Collins,  saxaphone  artist;  Miss  Berta 
Reviere,  contralto;  Billy  Hettrick, 
baritone;  Miss  Vivienne  Segal,  star  of 
“The  Blue  Paradise”;  Franco  Pizzo, 
Italian  Violinist;  Ignatz  Friedman, 
pianist;  John  Stell,  star  of  “Monsieur 
Beaucaire”;  Mme.  Lydia  Lipkovska, 
Imperial  Opera  at  Petrograd;  Regin- 
ald Pasch,  tenor  from  Holland;  Ver- 
non Dalhart,  Edison  Recreation  tenor; 
Constance  Rowland,  violiniste  and 
Miss  Elizabeth  Spencer,  soprano  for 
Edison  Recreations. 

Speakers — Gov.  Edward  I.  Edwards 
of  New  Jersey;  Joseph  P.  Tumulty, 
Ex-Gov.  Runyon  of  New  Jersey ; 
Herschel  Jones,  Food  Commissioner  of 
New  York;  Eddie  Rickenbacker, 
premier  American  Ace;  Roger  W. 
Babson,  business  economist  and  statis- 
tician; Edna  Ferber,  short  story  writ- 
er; Sanford  Hunt,  adventurer,  writer 
and  sportsman. 

Operatic  Recitals — Madame  Butter- 
fly, Faust,  Cavalleria  Rusticana,  II 
Pagliacci,  Carmen,  La  Boheme. 

Sermons — Rev.  Charles  Lee  Reyn- 
olds, D.D.,  Park  Presbyterian  Church, 
Newark,  N.  J. ; Rev.  M.  Joseph 


Broadcasting  Stations 

WDY — 860  metffl*.  Monday*,  Wednesday*, 
and  Fridays  11  A.  M.  to  10  F.  M. 
Radio  Corporation  of  America,  at 
Rosoile  Park,  N.  J. 

WJZ — 360  meter*.  Sundays,  Tuesdays, 
Thursdays  and  Saturdays,  11  A.  M. 
to  10  f.  M.  Westlnrhouse  Station 
located  at  Newark,  N.  J. 

WDY  and  WJZ  are  In  the  New  York  Dis- 
trict. 

KDKA — 360  meters.  Dally,  8 to  10  F.  M. 

Westinghouse  Station  located  at 
East  Pittsburgh. 

WBZ — 380  dieters.  Sundays,  Mondays, 

Wiidwmawye  mad  lkHsj s,  8 r.  M. 

Westinghouse  Station  located  at 
Springfield,  Mass. 

KYW — 360  meters.  Dally,  8 F.  M.  Cen- 
tral time,  9 F.  M.  eastern  time.  West- 
inghouso  Station  located  at  Chi- 
cago, in. 


Twomey,  D.D.,  Peddie  Memorial  Bap- 
tist Church,  Newark,  N.  J. 

To  the  average  person  who  desires 
to  listen  to  concerts  of  an  evening, 
dance  to  popular  music,  hear  a sermon 
on  Sunday  or  an  address  during  the 
week,  or  to  have  his  little  ones  hear 
a bed-time  story  before  they  say  their 
evening  prayers,  the  radiophone — as  it 
exists  today — with  its  nominal  first 
cost  and  simple  installation  and  oper- 
ation, surpasses  everything  as  an  in- 
strument of  entertainment  and  edu- 
cation in  the  home. 

Regarding  Visits  to  WDY 

T N reply  to  many  requests  from  cor- 
-*■  respondents  for  invitations  to  visit 
the  Radiophone  Broadcasting  Studio 
WDY,  we  desire  to  state  that  at  this 
time  it  is  practically  impossible  to  ex- 
tend such  invitations  due  to  limited 
space  in  the  studio.  Artists  and  operat- 
ors at  the  station  require  all  the  accom- 
modations now  available  and  it  is 
hoped  that  our  radio  friends  will  un- 
derstand that  we  would  gladly  wel- 
come visitors  generally  if  proper 
accommodations  were  possible.  It 
is  hoped  that  in  the  near  future  nec- 
essary arrangements  can  be  made  to 
enlarge  the  present  size  of  the 
studio  so  that  a number  of  our  many 
friends  can  be  invited  to  visit  us. 

Faust  Popular  With  Radio 
‘Tans" 

IT  is  interesting  to  note  that  the 
4 opera  “Faust”  was  selected  for 
broadcasting  by  WDY  because  of  the 
majority  request  of  a large  number  of 
radio  “fans"  who  wrote  in  to  the  com- 
pany. “Faust”  is  not  alone  popular 
among  wireless  enthusiasts,  but  is 
probably  the  most  popular  of  all  music 
dramas  among  opera-goers. 
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Banquet  Music  by  Radiophone 

HP  HE  latest  convert  to  the  fascination 
A of  the  wireless  ’phone  is  the  New 
York  State  Association  of  Electrical 
Contractors  and  Dealers,  which  held 
its  annual  banquet  at  the  Hotel  Astor. 
The  after-dinner  speeches  consisted  of 
a half  hour  of  musical  entertainment 
by  the  radiophone. 

Baseball  “Fans"  Hear  Frisch 
by  Radio 

pRANK  FRISCH  flashed  a snappy 
1 baseball  talk  into  the  transmitter 
at  WDY  recently  in  describing  his  ac- 
tivities on  the  diamond. 

It  was  the  first  time  Frisch  had  ever 
“toured”  with  a concert  troupe.  For 
he  went  to  Roselle  Park,  from  New 
York  with  the  Premier  Quartet,  which 
followed  Frankie  on  the  bill,  while  the 
Flash  made  his  “appearance”  immedi- 
ately after  the  news  reel.  He  flashed  a 
beautiful  San  Antonio  sunburn  shade 
when  he  was  “introduced”  to  his  in- 
visible audience.  His  hearers  in  the 
200  mile  radius  were  many  times  the 
number  of  a world’s  series  game 
crowd  and  he  seemed  to  fear  at  first 
that-  some  voice  from  the  “stands” 
might  give  him  the  razz.  But  no  one 
talked  back  to  Frankie ; it  was  a great 
opportunity  to  practise  telling  an  um- 
pire what  you  thought  of  him.  But 
Frank  warmed  to  his  part  and  gave  a 
neat  little  talk  on  baseball,  answering 
questions  that  were  put  to  him  by  a 
few  onlookers  in  the  “sending  studio” 
of  the  broadcasting  station  and  pepping 
up  his  chatter  with  a little  persiflage. 

With  a little  more  practice  he  ought 
to  be  ready  for  a monologue  act  on 
the  variety  stage.  His  one  regret  was 
that  he  did  not  bring  his  violin  along 
with  him.  Frank  would  have  been  less 
“fussed”  fiddling  than  talking.  He 
prophesied  over  the  radio  that  the 
Giants  would  win  the  pennant  again 
and  hoped  they  might  meet  the  Yanks 
again  for  the  world’s  series.  He  denied 
that  he  had  been  given  a mortgage  on 
the  Polo  Grounds  as  part  of  his  salary 
increase.  “I  don’t  mind  being  moved 
from  third  back  to  second  to  make 
room  for  Heinie  Groh,”  he  told  radio- 
phone fans  who  were  listening  in  on 
the  “WDY”  call,  “for  I have  confi- 
dence in  Manager  McGraw  and  know 
that  whatever  way  he  arranges  his 
players  it  is  always  the  wise  way  and 
the  way  that  works  out  best  for  every 
man  under  his  command.” 
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“Gee!  I’m  glad  that’s  over,”  breathed 
Frank  when  finally  J.  Andrew  White, 
editor  of  The  Wireless  Age,  lifted 
the  earpiece  from  his  head.  “My  knees 
were  actually  shaking  when  I started 
to  chin  into  that  fool  thing.  I’d  rather 
bat  against  Wilbur  Cooper  all  season 
than  do  that  again.  If  I’d  only  thought 
to  bring  my  violin!  If  any  fans  out  in 
St.  Louis,  where  they  ‘love’  the  Giants 
so,  heard  that  stuff  of  mine  they’ll 
probably  want  to  sue  Mr.  Radio  for 
breach  of  contract.  Tough  luck  for 
people  who  thought  they  were  going  to 
hear  a concert  to  have  a ball  player 
palmed  off  on  ’em.  And  I needed  a 
shave,  too. 

“Say,  that  radio  jigger  is  a pretty 
nifty  idling  when  you  come  to  think  of 
it,”  said  Frank  on  the  train  coming 
back  to  New  York  that  night.  “I 
s’pose  these  electrical  sharps  will  be 
building  a baseball  radio  machine  soon 
for  use  in  coaching.  Mac  ought  to  hear 
of  it.  He  would  be  ordering  one  to  use 
from  the  bench.  Every  base  runner 
could  be  equipped  with  a receiving  ap- 
paratus like  I read  the  Chicago  taxi- 
cabs are  fixed  up  with,  and  with  a pri- 
vate code  of  trick  letters  the  guys 
could  be  moved  around  as  directed 
without  the  aid  of  the  men  on  the 
coaching  lines." 

Radio  Cheers  the  Aged 

A LTHOUGH  more  than  80  years 
old,  Mrs.  Lavinia  Campbell  has 
had  installed  in  her  room  at  the  home 
of  her  daughter  in  Flushing,  L.  I.,  a 
complete  wireless  outfit  from  which 
she  receives  messages  daily. 

Clocks  in  the  Campbell  household 
are  set  by  reports  from  Arlington, 
weather  reports  are  received  from 
Washington  and  messages  are  received 
from  ships  at  sea. 

Mrs.  Campbell  is  planning  a won- 
derful treat  for  her  little  friends 
among  the  children  in  the  neighbor- 
hood and  she  has  set  aside  the  hour 
from  2 to  3 o’clock  each  day  for  the 
youngsters’  radio  party. 
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From  one  of  onr  little  listeners 

Radio  Sermon  by  Rev.  Dr. 
Reynolds 

T XT  ITH  only  the  collection  and  con- 
* * gregational  singing  omitted,  Rev. 
Dr.  Charles  Lee  Reynolds,  pastor  of 
the  Park  Presbyterian  Church,  New- 
ark, preached  a sermon,  offered  prayer, 
read  the  Scriptures  and  made  an- 
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Artist  and  Audience 

The  artists  and  speakers  at  the  varlone 
radio  phone  studios  and  their  unseen 
audiences  can  meet  In  the  columns  of 
THE  WIRELESS  ACE  If  readers  will  send 
In  short  descriptions  and  photos  of  their 
radio  parties,  consisting  of  group  pictures 
including  the  radio  apparatus.  The  Radio- 
phone Broadcasting  department  will  serve 
audience  and  artist  alike  by  presenting 
whatever  Is  of  Interest  to  either,  so  send 
In  your  stories  and  let’s  get  acquainted. 


nouncements  on  a Sunday  afternoon 
recently  at  WJZ  to  an  unseen  audience 
estimated  to  have  numbered  half  a 
million. 

Clarence  E.  Watters,  church  organ- 
ist, played  a prelude  and  a postlude, 
and  accompanied  Mrs.  Persons,  soloist 
of  Park  Church,  in  a hymn. 

The  service  lasted  half  an  hour,  Dr. 
Reynolds  preaching  twenty  minutes. 
Referring  to  an  offering,  Dr.  Reynolds 
said  over  the  instrument : 

“At  this  point  in  any  service  we 
would  take  up  the  collection,  but  I 
don’t  see  how  I can  ask  my  radio  audi- 
ence to  give  an  offering  and  I can’t 
ask  you  to  ‘join’  in  singing  a hymn.” 

Dr.  Reynolds  remarked  after  the 
service  that  he  thought  those  edified 
by  “listening  in”  on  these  radio  ser- 
mons might  be  encouraged  to  send  in 
offerings  in  order  to  install  instruments 
in  hospitals  where  invalids  could  hear 
sermons. 

Dr.  Reynolds  had  received  a letter 
from  his  mother,  Mrs.  James  E. 
Reynolds,  at  South  Bend,  Ind.,  saying 
she  would  be  one  of  the  “listeners  in.” 
He  also  was  informed  by  telegram  that 
many  of  his  former  parishioners  at  the 
Second  Presbyterian  Church,  Lexing- 
ton, Ky.,  would  gather  in  the  engineer- 
ing department  of  the  university  of 
that  city  to  hear  the  sermon. 

InWDY  Mail  Box 

That’s  the  “stuff.”  We  want  “Radio 
Vaudeville." 

Mother  and  Dad  like  old-fashioned 
songs,  while  I like  concerts.  Mr.  Cook 
was  very  good,  but  so  were  all  the  rest. 

I have  listened  in  on  your  concerts 
and  will  tell  you  that  I appreciate  them 
immensely  as  that  is  my  sole  recre- 
ation. I am  nearly  blind  and  therefore 
not  able  to  see  good  shows  or  other 
recreation  known  to  other  young  men. 

All  hail  to  the  Radio  Rajah  of 
Roselle ! 

We  enjoyed  a good  waltz  to  “Peggy 
O’Neil.” 

I really  think  it  is  a most  wonder- 
ful thing  to  be  able  to  sit  home  by  a 
fire  place  and  listen  to  the  wonderful 
concerts. 

Enjoyed  your  dance  program  very 
much  last  night,  though  we  didn’t  have 
a very  good  floor. 

The  music  was  enjoyed  very  much 
here  and  we  all  shook  a “lean  foot”  as 
you  called  it. 

Wish  to  commend  you  upon  the 
qualities  of  the  transmission,  and  what 
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is  equally  desirable,  the  inimitableness 
of  your  officiating  disseminator. 

We  danced  downstairs  to  the  music 
coming  in  upstairs.  We  are  more  than 
iooo  miles  from  your  station.  Your 
operator  is  a genius — a very  accommo- 
dating fellow  and  very  pleasant  gentle- 
man. I feel  almost  personally  ac- 
quainted with  him  and  should  be  glad 
of  the  opportunity  sometime  to  meet 
him. 

Your  modulation  is  the  best  of  any 
radiophone  that  I hear  and  I get  a lot 
of  them. 

Those  Saxaphone  solos  have  got  the 
world  cheated  for  anything  in  the  solo 


Members  of  the  radio  broadcasting 
audience 


line,  so  we  are  living  in  hopes  that  you 
can  arrange  to  give  us  some  more 
Saxaphone  music.  The  whole  town  is 
going  wild  about  your  music  and  talks, 
as  it  is  by  far  the  plainest  and  strong- 
est we  have  heard. 

I want  particularly  to  express  my 
appreciation  of  the  gentleman  who,  I 
take  for  granted,  is  in  charge.  I am  as 
expectant  of  his  announcements  as  I 
am  appreciative  of  his  selections. 

We  especially  enjoyed  the  rendering 
of  the  opera  “LaBoheme”  and  certain- 
ly would  appreciate  more  of  the  same 
kind  of  music. 

It  was  fine,  and  we  had  “just  as  good 
a time  as  you  had” — dancing. 

Wonderful ! 

Delightful ! 

Yours  truly. 

We  enjoy  your  parties  very  much. 
What  my  wife  likes  most  is  the  an- 
nouncements. I’m  glad  we  live  so  far 
away  or  she’d  be  on  your  trail,  I’m 
afraid.  But  then  we  are  both  over 
fifty,  so  your  girl  needn’t  fear.  From 
your  voice  you  seem  to  be  twenty-nine, 
medium  dark,  medium  tall,  gray  suit 
and  a striped  tie.  So  if  my  wife  really 
saw  you  there  would  be  nothing  doing. 
More  power,  to  you. 

(Cfoptinucd  on  page  SCjp 
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A 5-Watt  Vacuum  Tube  Transmitter 


By  Geo.  Louis  Gates 


CONTRARY  to  a seemingly 
popular  opinion,  a “fone”  set 
does  not  require  a great  deal  of 
experience  to  operate  or  put  in  opera- 
tion. A short  time  ago  a fellow  re- 
marked that  when  it  was  possible  to 
construct  a “fone”  set  without  mort- 
gaging the  “flivver”  he  would  have 
one.  He  now  has  one  and  still  has 
die  flivver.  The  set  that  I am  going 
to  describe  costs  about  thirty  dollars, 
so  the  flivvers  are  not  in  danger.  The 
set  has  been  in  operation  since  July 
and  has  cost  thirty 
cents  upkeep  in  all 
that  time.  It  has  given 
very  satisfactory  re- 
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FIRST  PRIZE  $10.00 


20  Mule  Borax 12 

Aluminum  strips 25 

5 Watt  Radiotron 8.00 

Socket  1. 00 

Grid  leak  10 

Grid  condenser 10 

Choke  coil 50 

Variable  condenser  ....  4.25 

Inductance 25 

H.  W.  A 7.00 

Buzzer  2.00 

Microphone  2.50 

Modulation  transformer  .50 


$29.22 


enameled  wire.  No  center  tap  is  taken. 
The  filament  winding  has  40  turns  of 
No.'  22  enameled  wire.  The  filament 
winding  is  tapped  at  the  twentieth 
turn.  It  is  important  to  separate  each 
layer  of  wire  with  a layer  of  paper. 
The  primary  and  filament  are  wound 
on  the  same  leg  while  the  secondary 
is  wound  on  the  opposite  leg. 

The  rectifier  is  of  the  aluminum-lead 
type  which  gives  very  good  results. 
The  rectifier  consists  of  eight  Mason 
pint  jars,  eight  lead  strips  5x^4  inches, 
and  eight  aluminum  strips  5x^4  inches. 
The  solution  is  made  up  of  a half 
pound  of  20  Mule  Borax  dissolved  in 
10  pints  of  water.  In  filling  the  jars 


suits  both  with  voice  and  C.  W. 
The  voice  range  is  25  miles,  but 
it  has  been  reported  QSA  at  33 
miles.  The  C.  W.  range  is  in  the 
neighborhood  of  150  to  200  miles. 

If  the  constructor  has  no  apparatus 
at  all  the  set  would  cost  about  thirty 
dollars  to  duplicate,  but  as  the  average 
amateur  no  doubt  has  some  old  appa- 
ratus he  can  easily  build  one  consid- 
erably cheaper.  The  expense  is  item- 


ized below : 

Transformer  core $.30 

1 lb.  No.  22  enameled 

wire 75 

2 lbs.  No.  28  enameled 

wire 1.50 

Lead  strips 10 


The  transformer  is,  probably,  the 
hardest  part  of  the  set,  but  if  properly 
constructed  it  will  give  much  better 
results  than  a motor  generator  or  B 
batteries,  besides  being  lower  in  cost 
of  construction  or  upkeep.  The  core 
is  made  of  stove  pipe  iron  which  is 
cut  in  the  shape  of  an  L.  The  size  of 
the  core  when  completed  is  7x5x14 
inches.  About  150  pieces  of  stove  pipe 
iron  7x5  will  be  needed  and  almost 
any  hardware  concern  carries  the  iron 
and  will  cut  it  to  your  specifications. 
The  primary  and  secondary  can  easily 
be  wound  on  a lathe  made  from  a 
breast  drill.  The  primary  has  425 
turns  of  No.  22  enameled  wire.  The 
secondary  has  2,550  turns  of  No.  28 


with  the  solution  care  should  be  taken 
that  none  of  the  sediment  remains  in 
the  jars.  The  jars  should  be  filled 
about  three-quarters  full.  The  dia- 
gram shows  the  order  in  which  the 
plates  are  connected  together. 

Although  there  is,  locally,  a notice- 
able hum  if  no  filter  system  is  used 
the  modulation  is  not  distorted.  This 
hum  can  only  be  heard  a short  dis- 
tance from  the  transmitting  station. 
The  hum  may  be  reduced  considerably 
if  a Ford  coil  secondary  is  used  as  a 
choke  roil.  Although  I eliminated  the 
hum  with  the  choke  coil  I cut  my  range 
wi'b  voice  from  30  miles  to  25  miles. 

The  type  of  tube  used  will  depend 
upon  the  pocketbook,  but  the  Radio- 
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trons  are  more  stable  and  give  more 
output  than  other  tubes.  Any  type 
of  socket  may  be  used  but  care  should 
be  taken  that  the  high  voltage  does  not 
leak  from  the  plate  point  to  the  fila- 
ment or  grid,  as  this  will  spoil  the  effi- 
ciency of  the  set.  A rheostat  may  be 
used  for  the  filament,  but  I found  that 
the  filament  voltage  from  the  trans- 
former was  just  right  for  the  Radio- 
tron  tube,  which  must  be  lighted  to  full 
brilliancy  if  the  maximum  output  is  to 
be  obtained. 

The  modulation  transformers  put 
out  by  the  various  manufacturers  are 
very  good,  but  a Ford  coil  will  give 
good  modulation  and  is  considerably 
cheaper.  The  vibrator  should  be  tight- 
ened up  so  as  to  insure  good  contact. 
The  fixed  condenser  shunted  across 
the  secondary  should  be  of  about  .001 
mfds.  capacity.  The  grid  leak  is  a 
Venus  pencil  No.  2B,  which  may  be 
connected  from  the  grid  to  the  fila- 
ment to  afford  a slight  increase  in 
radiation,  though  the  modulation  is 
somewhat  distorted. 

The  primary  of  the  inductance  is 
wound  with  No.  t8  bell  wire  on  a 
3J4-inch  cardboard  tube.  The  coil  has 


26  turns  and  is  tapped  at  the  thirteenth 
turn  for  the  filament  lead.  The  sec- 
ondary has  8 turns  of  the  same  size 
wire  without  taps.  The  windings 
should  be  separated  about  a half  inch. 

Any  standard  radiation  ammeter 
with  low  reading  scale  may  be  used. 
If  the  constructor  wishes  he  may  sub- 
stitute a 3-volt  flashlight  bulb  for  the 
ammeter  with  fair  results.  Of  course, 
the  flashlight  bulb  will  not  tell  when 
maximum  radiation  is  obtained,  but 
the  set  will  give  good  results  if  tuned 
only  with  the  flashlight  bulb. 

A few  words  concerning  the  opera- 
tion will  no  doubt  be  useful.  The 
plates  of  the  aluminum-lead  rectifier 
must  be  formed  before  the  rectifier 
will  work.  A simple  way  to  form  the 
plates  is  to  connect  in  a 50-watt  in- 
candescent bulb  and  let  the  110  volts 
60-cycle  current  run  about  ten  hours. 
The  plates  will  form  faster  if  a larger 
bulb  is  used  though  the  slower  the 
plates  are  formed  the  better  the  re- 
sults. 

In  applying  the  high  and  low  volt- 
ages to  the  transmitting  tube  the  fila- 
ment should  always  be  lighted  before 
the  high  voltage  is  turned  on.  The 
high  voltage  should  never  be  left  on 


the  plate  of  the  power  tube  unless  the 
filament  is  lighted  as  the  high  voltage 
will  tend  to  break  down  the  construc- 
tion and  insulation  inside  the  tube. 

In  order  to  make  the  set  operate 
the  key  in  the  grid  circuit  must  be 
closed  w'hen  voice  modulation  is  de- 
sired. The  set  is  tuned  by  turning 
the  variable  condenser  until  the  flash- 
light or  ammeter  shows  the  greatest 
reading.  The  beauty  of  this  circuit 
is  that  it  requires  no  skill  to  tune  the 
set  and  is  therefore  easily  kept  in  op- 
eration. The  microphone  should  al- 
ways be  disconnected  from  the  bat- 
tery when  not  in  use  as  the  carbon 
granules  will  become  packed  and  the 
modulation  will  become  distorted  or 
entirely  eliminated. 

Simplicity  was  the  keynote  in  this 
construction  and,  as  the  fellows  will 
testify,  the  efficiency  was  not  ham- 
pered by  simplicity.  The  set  must 
work  well  as  there  is  nothing  hard  or 
delicate  to  adjust.  To  tune  the  set 
simply  turn  the  condenser. 

If  the  constructor  encounters  any 
difficulty  in  constructing  the  above  set 
I will  be  glad  to  answer  any  questions 
addressed  care  of  The  Wireless  Age. 


A 5- Watt  Tube  Transmitter 


By  Floyd  Rittman,  8BAF 


DURING  the  past  summer  I built 
and  operated  the  phone  set 
which  I am  going  to  describe. 
I did  not  get  the  opportunity  to 
mount  the  apparatus  on  a panel,  but 
this  could  be  done  very  easily  if  de- 
sired. 


SECOND  PRIZE  $5.00 

is  to  mount  the  inductance  like  a tun- 
ing coil,  making  the  end  blocks  a little 
wider  titan  usual.  Mount  two  pieces 
of  fibre  about  three  inches  wide  and 
as  long  as  the  coil  mounting  upon  the 


WerapAana 

Figure  1 — Circuit  of  the  6-watt  tube  transmitter 


farad.  The  current  for  the  filament 
may  be  supplied  either  by  a storage 
battery  or  taken  from  a step-down 
transformer.  It  is  far  cheaper  to  use 
a transformer  and  the  results  are  just 
as  satisfactory.  A center  tap  has  to 
be  taken  from  the  filament  winding. 
If  the  transformer  has  two  five-volt 
windings  in  series  the  object  is  easily 


Figure  2 — Five  rotary  switches  used  to  se- 
cure variable  inductance 


The  circuit  shown  in  figure  1 is  the 
one  which  I am  using. 

The  inductance  is  made  up  of  thir- 
ty-five turns  of  bare  copper  wire,  size 
eighteen,  wound  on  a tube  four  and 
one-half  inches  in  diameter.  A space 
one-sixteenth  of  an  inch  wide  is  left 
between  each  turn.  There  are  five 
taps  to  be  taken  from  this  coil  and 
each  one  is  variable. 

The  easiest  wav  to  mount  this  in- 
ductance and  make  the  taps  variable 


end  blocks  so  that  they  run  from  end 
to  end  and  have  a space  of  about  three 
inches  between  them.  Five  rotary 
switches  mounted  upon  these  strips  so 
that  the  switch  blades  run  upon  the 
coil  secures  five  variable  contacts 
from  the  inductance.  Figure  2 may 
make  this  clear. 

A variable  condenser,  C2,  is  shunt- 
ed across  the  inductance  to  assist  in 
■tuning.  The  capacity  of  this  con- 
denser need  not  exceed  .0005  micro- 


accomplished. If  it  is  in  one  winding, 
a resistance  of  not  more  than  one  hun- 
dred ohms  may  be  shunted  across  it 
and  a center  tap  taken  from  that. 

A cheap  source  of  direct  current  for 
the  plate  is  the  object  which  every 
amateur  is  striving  for.  From  my 
point  of  view,  rectified  alternating 
current  is  the  cheapest,  besides  being 
more  easy  to  obtain  and  most  efficient. 

The  following  data  will  come  in 
handy  in  constructing  the  C.W.  trans- 
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former.  The  size  of  windings  may  each  containing  one  thousand  turns  of 
be  obtained  by  noting  your  core  size  wire. 

on  the  left  and  reading  over.  An  electrolytic  rectifier  of  twenty 


Number 

of  turns 

Cross 

Number 

In  each 

section  of 

Turns 

of 

4 00- volt 

core  In 

per 

turns  on  secondary 

square Inches 

rolt. 

primary 

pie 

1 "xl%* 

5.6 

60S 

2200 

lfc-xl*' 

6 

650 

2000 

1 *xiH” 

4.6 

496 

1800 

1%'xHi* 

4 

440 

1600 

tVi’xlH’ 

2.6 

386 

1400 

I%"x2  * 

2 

330 

1200 

1V4'x2  " 

2.6 

276 

1000 

The  primiary 

is  wound  with  size 

twenty,  double  cotton  covered  copper 

wire,  and  should  be 

well 

insulated 

from  the  core. 

The  two  secondary 

pies  are  wound  with  size  thirty,  dou- 
ble cotton  covered  copper  wire.  It  is 
not  advisable  to  use  anything  finer 
than  this  because  the  transformer  will 
heat  up  considerably  when  first  used. 
Referring  to  the  table,  if  the  cross 
section  of  your  transformer  is  three 
square  inches,  we  find  that  the  last 
line  in  the  table  applies  to  your  case, 
and  your  primary  will  have  two  hun- 
dred and  seventy-five  turns;  the  sec- 
ondary will  be  made  up  of  two  pies, 


cells  is  used  to  rectify  thq  alternating 
current  delivered  by  the  transformer. 
Test  tubes  can  be  used  for  the  cells  of 
the  rectifier  and  a concentrated  solu- 
tion of  “Twenty  Mule  Team  Borax’’ 
forms  the  electrolyte.  The  electrodes 
are  pieces  of  lead  wire  and  aluminum 
aerial  wire.  The  diagram  of  the  hook- 
up is  given  in  figure  3. 

The  rectified  current  is  pulsating, 
and  to  smooth  it  out  two  microfarad 
fixed  condensers  are  needed.  If 
enough  condensers  are  used  there  will 
be  no  choke  coils  required.  A Ford 
spark  coil  is  used  as  a modulation 
transformer.  The  secondary  is  con- 
nected in  the  grid  circuit,  and  shunted 
by  a .001  microfarad  variable  con- 
denser. The  vibrator  is  removed  from 
the  coil,  and  an  ordinary  telephone 
transmitter  and  a six-volt  battery  con- 
nected in  series  with  the  primary. 
There  are  two  meters  required:  first 
a milliammeter,  scale  0-600  mils.  This 
is  used  first  in  the  plaite  circuit,  and 
shifted  to  the  aerial  circuit,  when  the 


bulb  begins  to  oscillate.  The  second 
is  an  ammeter,  scale  0-5  amperes,  and 
is  used  in  the  filamenc  circuit,  The 
filament  of  a five-watt  tube  should 
not  draw  more  than  two  and  four- 
tenths  amperes. 

In  sending  with  C.W.  the  key  may 
be  placed  in  two  places.  The  first  is 
in  the  filament  connection  to  the  in- 
ductance, as  shown  in  the  diagram. 
The  second  place  is  in  the  primary 
circuit  of  the  high  tension  transform- 
er. The  second  position  is  the  better 
because  it  permits  the  use  of  a shorter 
connection  from  the  filament  to  the 
coil.  If  the  set  refuses  to  work  try 
reversing  the  high  voltage  connec- 
tions, and  make  sure  that  the  conden- 
sers across  the  line  are  not  blown.  An 
open  secondary  in  the  spark  coil  will 
also  keep  the  set  from  working. 

The  variable  condenser  which  is 
shunted  across  the  9park  coil  has  a 
great  deal  to  do  with  the  modulation. 
It  will  be  noticed  that  as  the  capacity 
of  the  condenser  decreases  the  radia- 
tion decreases.  The  drop  in  radia- 
tion is  slow  at  first,  and  then  abrupt. 
At  a point  just  preceding  this  drop, 
the  modulation  is  best.  This  may  be 
seen  by  listening  in  on  the  receiving 
set  while  the  phone  is  being  adjusted. 

Under  favorable  conditions  this  set 
will  radiate  six-tenths  of  an  ampere 
C.W.,  and  four-tenths  of  an  ampere 
on  voice.  With  six-tenths  of  ampere 
iradiation  and  a favorable  'location, 
distances  up  to  one  hundred  miles  can 
lie  covered  easily. 


An  Efficient  5- Watt  Tube  Transformer 


IN  the  April  issue  of  The  Wire- 
less Age,  a vacuum  tube  trans- 
mitter was  described  which  was 
found  to  be  very  useful  and  efficient. 
Not  much  design  data  was  given  at 
the  time  and  it  is  the  writer’s  purpose 
now  to  consider  the  design  of  this 
circuit  to  secure  maximum  efficiency 
and  to  adapt  this  circuit  for  use  on 
no  V.  D.  C.  power  lines. 

The  efficient  design  of  a circuit  for 
use  with  vacuum  tubes  consists  es- 
sentially in  the  choice  of  proper  cir- 
cuit constants.  Thus  a circuit  which 
is  well  designed  in  all  other  respects 
may  be  made  very  inefficient  by  the 
choice  of  wrong  constants  for  grid 
condenser  and  leak.  Furthermore  it 
is  important  to  note  that  circuit  con- 
stants which  are  suitable  for  one  par- 
ticular type  of  vacuum  tube  may  be 
altogether  inefficient  when  used  with 
another  type  of  tube. 

The  complete  oscillating  circuit  ex- 
cluding the  filter,  in  this  transmitting 
set  is  seen  in  figure  1.  The  constants 
of  this  particJarly  circuit  are  intend- 
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ed  for  use  with  two  UV-202  Radio- 
trons.  The  filament  current  may  be 
obtained  from  a 12-volt  storage  bat- 


It  is  recommended  that  a voltmeter 
across  the  filament  terminals  be  used 
instead  of- a series  ammeter,  and  that 
the  voltage  across  terminals  be  kept 
at  7.5  •volts.  This  will  result  in  a 


Figure  1 — The  complete  transmitting  circuit  excluding  the  filter 


tery  in  series  with  a filament  rheo-  longer  life  for  the  tube.  The  circuit 
stat.  The  operating  current  in  the  requires  a plate-antenna  transformer, 
filament  should  be  2.4  to  2.5  amperes,  antenna  series  condenser,  grid  con- 
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denser  and  leak,  and  for  telephony,  a 
microphone  and  microphone  induct- 
ance. 

The  grid  condenser  and  leak  have 
specific  values  found  to  be  suitable 
for  the  UV-202  tubes.  The  grid  con- 
denser capacity  is  .0003  microfarad 
and  the  grid  resistance  is  5000  ohms. 
These  should  be  fixed  and  not  varia- 
ble, as  no  advantage  is  gained  by  mak- 
ing them  variable.  The  antenna  con- 
denser should  be  .0003  microfarad  and 
fixed. 

The  design  of  the  plate-antenna 
transformer  is  one  of  the  most  im- 


portant elements  of  vacuum  tube 
transmitter  design,  and  it  will  be  found 
that  in  most  instances  it  is  here  that 
sets  fail.  In  order  to  design  this  unit 
properly  it  is  necessary  to  understand 
its  function.  It  is,  of  course,  known 
that  the  antenna  coil  serves  to  tune 
the  antenna  to  the  transmitting  wave, 
but  the  antenna  inductance  is  one  coil 
of  the  plate-antenna  oscillation  trans- 
former. This  transformer  has  the  ex- 
tremely important  function  of  “adapt- 
ing” the  transmitter  tube  to  the  an- 
tenna. It  has  been  demonstrated  in 
numerous  articles  that  maximum  out- 
put and  efficiency  in  a vacuum  tube 
transmitter  will  be  obtained  when  the 
internal  impedance  of  the  tube  equals 
the  impedance  of  the  output  circuit. 
Now  the  internal  impedance  of  our 
two  UV  202  tubes  (parallel)  is  2000 
ohms.  Our  antenna  circuit  has  a re- 
sistance of  8 to  15  ohms.  How  can 
these  be  equalized  to  secure  maximum 
output  and  efficiency?  By  properly 
designing  the  plate-antenna  transfor- 
mer, so  that  by  varying  the  coupling, 
the  transformation  ratio  of  the  antenna 
is  “adapted”  to  the  tube,  and  the  trans- 
ferred impedance  of  the  antenna  in 
the  plate  cicruit  will  equal  the  plate 
resistance  of  the  tube. 

This  means  then  that  the  plate- 
antenna  transformer  should  have  its 
transformation  ratio  variable  and  also 
its  coupling.  The  plate-antenna  trans- 
former design  here  described  is  in- 
tended for  use  with  the  UV  trans- 
mitting tubes.  The  plate  coil  should 
be  about  4V1  inches  in  diameter  and 
should  have  5°  turns  of  No.  18 


D.C.C.  wire.  The  antenna  coil 
should  be  5 inches  in  diameter  and 
have  25  turns  of  No.  18  D.C.C.  The 
entire  winding  in  the  plate  coil  can 
be  efficiently  utilized.  The  antenna 
coil,  however,  both  for  tuning  pur- 
poses and  for  adjustment  to  the  plate 
coil,  should  be  tapped  at  every  three 
turns.  The  mechanical  design  of  the 
coil  and  the  means  for  coupling  varia- 
tion are  numerous  and  well  known  to 
most  amateurs.  However,  two  sug- 
gestions are  here  offered.  Figure  2 
shows  one  design  utilizing  two  co- 
axial cylindrical  coils,  the  inner  plate 


coil  being  movable  relative  to  the  outer 
antenna  coil,  in  this  way  permitting 
coupling  variation.  Figure  3 shows  a 
sketch  for  a variometer  transformer, 
the  coils  having  the  same  number  of 
turns  as  above.  The  variometer  trans- 
former is  recommended  for  those 
making  a panel  type  of  set. 

The  telegraph  key  may  be  placed  in 
series  with  the  antenna  as  shown,  or 
in  series  with  the  grid  leak,  as  shown 
in  the  dotted  lines  figure  1.  Both  po- 
sitions give  excellent  results.  For 
telephony  the  best  place  to  put  the 
microphone  is  in  series  with  the  an- 
tenna. It  is  also  the  simplest  place 
requiring  a minimum  of  apparatus.  It 
simply  requires  a small  shunt  induct- 
tance  (LM)  which  serves  the  pur- 
pose of  deflecting  a portion  of  the  an- 
tenna current,  since  the  entire  current 
need  not  pass  through  the  microphone, 
and  thus  avoids  packing.  The  com- 
plete constructional  details  of  this  in- 
ductance are  simply  4 turns  of  the 
No.  12  bare  copper  wire,  spaced  one- 
half  inch  between  turns,  on  a wooden 
form  one  inch  in  diameter  and  two 
inches  long.  The  microohone  should 
be  a Western  Electric  284- W. 

Finally  we  consider  the  design  of  a 


suitable  filter  to  permit  using  the  no- 
volt  D.C.  mains.  Unless  a filter  is 
used  there  will  be  a strong  commu- 
tator hum  which  will  be  applied  to  the 
plate  of  the  vacuum  tubes  and  will 
thus  produce  an  undesirable  modula- 
tion which  interferes  with  reception. 
The  filter  absorbs  this  commutator 
ripple.  Figure  4 shows  the  complete 
filter  circuit  which,  when  designed  as 
shown,  will  eliminate  the  hum  com- 
pletely. Across  the  mains  a 1 -micro- 
farad condenser  is  used,  such  as  a 
paraffined  paper  telephone  condenser. 
On  the  positive  side  of  the  line  an 
iron  core  choke  having  a minimum 
induction  of  two  henries  is  connected 
and  then  another  1 -microfarad  con- 
denser. Any  large  iron  core  induct- 
ance, such  as  the  secondary  of  a 
spark  coil  (primary  open)  will  be 
satisfactory.  The  negative  side  of  the 
line  should  be  grounded,  for  then 
praotically  absolute  silence  is  ob- 
tained. 

_ This  set  will  he  found  extremely 
simple  to  construct  and  operate.  It 
requires  but  few  parts  and  has  only 
two  simple  adjustments,  namely,  plate- 
antenna  coupling  and  antenna  tap.  It 
is  _ quite  inexpensive,  and  therefore 
suitable  for  any  amateur’s  pocket 


book,  while  at  the  same  time  a maxi- 
mum degree  of  efficiency  is  secured 
by  proper  design  of  the  various  cir- 
cuit elements. 


Batteries  Reverse  Polarity  at 
Low  Temperature 

HEN  storage  batteries  or  dry 
cells  are  cooled  down  to  170  de- 
grees below  zero  Centigrade,  the  tem- 
perature of  liquid  air,  these  producers 
of  electricity  may  reverse  their  voltage. 
This  is  the  scientifically  startling  phe- 
nomenon that  has  been  discovered  at 
the  Bureau  of  Standards,  Department 
of  Commerce,  by  two  physicists,  G. 
W.  Vinal  and  F.  W.  Altrup,  who  were 
making  tests  to  determine  the  relia- 
bility of  batteries  at  arctic  tempera- 
tures. So  far  as  is  known,  this  is  the 
first  time  this  phenomenon  has  been 
observed. 

A storage  cell  of  the  same  material 
as  used  on  thousands  of  automobiles 
every  day  was  gradually  cooled  down 
and  the  open  circuit  voltages  at  the 
various  temperatures  were  determined. 
Down  to  80  degrees  below,  the  voltage 
remained  at  the  normal  value  just  as  it 

{Continued  on  pa go  47) 


ffoton-P/ote  Coii  - 
4}‘Diometer-  ?ST 


n 


mi  im  mii«  lilt 


J 


Stator.^ 
Antenna 
Coil-301 ' 


Plate-Antenna  Co  ft 


Ftg.Z 


S' 

Ffp.3 


Constructional  dimensions  of  two  types  of  plate  antenna  coll 


"1 

HO  1/ Mo/ns 

Jt 


to 


? henries 


o 

/M 

V V V V V V V 

•' 

= 

“1  m/a.  S 

—lm/a. 

Figure  4 

— The  filter  circuit 

Digitized  by  ^.ooQLe 


THE  WIRELESS  AGE 


February,  1922 


RADI 


€f 


Your  Assurance  qfSatisfucto 


INURING  the  past  few  months  the  acute  shortage  of 
radio  apparatus  has  prevented  any  radio  dealer 
from  adequately  meeting  his  customers’  needs.  How- 
ever, thru  all  the  confusion,  one  fact  becomes  more 
clearly  established  daily:  Radisco  is  making  better 
deliveries  to  its  agencies  than  are  obtainable  from  any 
other  source. 


AMS  ANY,  N.  Y. 

Shotton  Radio  Mix.  CO. 
8 -Market  St. 


ASHVILLE,  N.  C. 

HJ -Grade  Wlrelea  In- 
•truinent  Co. 


ATLANTIC  CITY.  N.  3. 
Paramount  Radio  Supply 
Arkansan  & Pacific  Avon 


BOSTON,  MASS. 
Atlantic  Radio  Oo. 
727  Boylstom  St 


The  tremendous  buying  power  of  the  Radisco  organiza- 
tion insures  immediate  recognition  and  shipment,  by 
the  manufacturers,  of  its  immense  orders.  Its  close 
co-operation  with  the  leading  manufacturers  results  in 
immediate  notice  of  the  latest  developments,  which  in- 
formation is  promptly  passed  on  to  you. 


BROOKLYN,  N.  Y. 
Kelly  & Phillips 
312  Flatfcuah  Are. 


EUREKA,  ILL. 
Klaus  Radio  Co. 


KANSAS  CITY,  MO. 
McCreary  Radio  Supply 
4th  and  Delaware  Sts. 


MCKEESPORT,  PA. 

K.  & L.  Electric  Oo. 
727  Olive  St. 


“Radisco  Recommended”  Apparatus,  carried  by  all 
the  Radisco  Agencies,  includes  the  complete  line  of 
Westinghouse,  Radio  Corp.,  Radisco,  Firco,  Murdock, 
Acme  and  other  recognized  leaders.  More  and  more 
amateurs  are  realizing  that  it  is  well  to  rely  on  the 
nearest  Radisco  Agency  for  all  their  radio  supplies. 


Radio  Distributing  Company 


Newark,  N.  J. 
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Below  is  an  illustration  reproduced  from  an  actual 
photograph  showing  a fully  assembled,  well  equipped, 
efficient  receiving  station,  and  at  the  same  time  moder- 
ately priced.  This  set  is  made  up  of  "RADISCO 
RECOMMENDED”  Apparatus,  including  Radisco  vario- 
meters and  coupler,  grid  condensers.  Better  “B"  Bat- 
teries and  all  small  parts.  Also  Corwin  dials  and 
switches,  Murdock  No.  56  phones  and  rheostats, 
A.  R.  Co.  transformers  and  Station  Type  Vocaloud. 
This  set  may  be  assembled  with  parts  sold  by  the 
Radisco  dealers  listed  here. 


SCO  AGENCIES 

disco  Agents  are  GOOD  Dealers 


NEWARK,  N.  J. 

A.  H.  Corwin  & Co. 

4 West  Park  St. 

NEW  ORLEANS,  LA. 

Rose  Radio  Supply 
0(M  Oravier  St. 

NEW  BRUNSWICK,  N.  J. 
Geo.  N.  DeLaplaine 
306  George  Street  and 
8th  and  Magnolia  Sts. 

PHILADELPHIA,  PENN. 
Philadelphia  School  of 
Wireless  Telegraphy 
1533  Pine  St. 

PITTSBURH,  PENN. 

Radio  Electric  Co. 

3807  Fifth  Avenue 

PLAINFIELD.  N.  J. 

Paul  R.  Collier 
151  E.  Front  St. 

PORTLAND,  ME. 

Atlantic  Radio  Co. 

15  Temple  St. 


PROVIDENCE,  R.  1. 
Rhode  Island  Electrical 
Equipment  Co. 

45  Washington  St. 

SCRANTON,  PENN. 
.Shorten  Radio  Mfg.  Co. 
P.  O.  Kor  3 

Branch  8,  Kingbury  St 
Jamestown,  N.  Y. 

SEATTLE,  WASH. 
Northwest  Radio  Service 
609  Fourth  Ave. 

WASHINTON,  D.  C. 

Eastern  Radio  and  Elec. 
Co.,  1405  Florida  Ave. 
N.  W 

Canadian 

MONTREAL,  QUEBEC 
J B.  Miller 
130  Vendome  Ave. 

N.  D.  <1. 

TORONTO,  ONTARIO 
The  Vlmv  Supply  Co. 

567  College  Street 
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of  time,  consider  the  following  de- 
sign problem. 

An  inductance  of  2000  microhen- 
ries is  required,  for  which  a single 
layer  solenoid  is  suitable.  The  per- 


This  value  of  k,  is  not  in  the  table. 
However,  from  figure  1,  we  see  that 
curve  C covers  this  value.  Look- 
ing up  the  value  of  k,  equal  to  347, 
we  find  that  the  curve  C gives  the 


sions  of  the  coil,  a,  b,  and  c,  and 
the  number  of  turns  in  the  winding. 
It  is  shown  in  the  above-mentioned 
article  that  the  most  efficient  coil 
for  a given  inductance  and  resist- 


THERE  appeared  in  the  issue 
of  The  Wireless  Age,  June, 
1921,  an  article  on  the  above 
subject  by  Philip  R.  Coursey. 
Having  occasion  to  design  . some 
inductances  recently  I used  the 
method  loutlined  in  the  men- 
tioned article.  It  can  safely  be  said 
that  the  method  facilitates  calcula- 
tions considerably  and  is  therefore 
a great  time  saver.  It  is  also  quite 
accurate  for  designing  purposes. 

However,  as  Mr.  Coursey  points 
out  himself,  it  does  not  work  out  in 
practice  that  exact  values  will  be 
obtained  of  the  constants  kj  and  k, 
as  given  in  the  table.  It  frequently 
happens  that  intermediate  values 
are  obtained.  The  tables  for  these 
constants,  as  given  in  the  mentioned 
article,  do  not  help  much  in  such 
cases,  and  it  is  wasteful  of  time  to 
interpolate  from  the  tables.  The  sug- 
gestion of  Mr.  Coursey  was  there- 
fore followed  and  curves  were 
drawn  showing  the  relationship  be- 
tween the  constants  kt  and  k2  and 
the  ratio  of  length  of  coil  to  diam- 
eter. These  curves  are  here  sub- 
mitted for  the  benefit  of  other  ama- 
teurs and  experimenters  in  design- 
ing. their  coils. 

In  using  these  curves  it  must  not 
be  forgotten  that  the  value  of  k2 
and  k2 — as  calculated  by  Mr.  Cour- 
sey’s  method — must  be  multiplied  by 
10,000  before  using  the  curves.  To 
illustrate  the  use  of  the  curves, 
where  the  table  would  be  wasteful 
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Winding 


Figure  5 — Coil  design 

missible  coil  diameter  is  4 inches, 
and  conditions  require  the  use  ol 
No.  22  D.C.C.  wire.  This  size  wire 
gives  a winding  of  30  turns  per  inch. 
From  Mr.  Coursey’s  formula 
L 2000 

k‘= = =.0347X  io4 

D3n*  64X900 
=347 


corresponding  value  of  1.77  for  the 

1 

ratio  — . 

D. 

Therefore  1=4X1-77=7.08"  which 
is  the  length  of  the  coil, 
make  1=7" 

In  a similar  manner  the  curve  giv- 
ing the  relationship  between  k,  and. 

1 

— is  employed.  It  is  obvious  that 

D 

this  method  is  useful  only  for  single 
layer  solenoids.  However  other 
types  of  coils  are  frequently  required 
and  similar  simple  devices  for  design- 
ing would  prove  useful.  One  of  the 
types  of  coil  which  is  much  in  use 
is  the  so-called  circular  coil  with 
square  cross-section,  the  winding 
being  a multiple  layer  one,  as  seen 
from  the  accompanying  drawing.  A 
simple  method  similar  to  the  abov$ 
for  single  layer  coils  has  been  de- 
scribed for  the  design  of  these 
square  sectioned  coils.  This  method 
is  described  by  C.  O.  Gibbon  in  the 
July,  1920,  Proceedings  of  the  A.  I. 
E.  E.,  and  the  method  and  curves 
are  here  briefly  reproduced  for  the 
benefit  of  the  readers  of  The  Wire- 
less Age. 

The  problem  here  presented  is, 
given  the  inductance  and  resistance 
of  the  coil,  to  design  a coil  having  a 
minimum  weight.  We  require 
therefore  to  determine  the  dimen- 


Flgure  2 


Graphs  showing  constructional  dimensions  of  colls 
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ance  will  have  a square  winding — 
that  is  dimension  b will  equal  di- 
mension c,  in  figure  1.  It  is  also 
shown  that  the  inductance  of  such  a 
coil  in  millihenries  is  given  by  the 
following  formula 

L= 18.85X10-*  N’a  mh. 
where,  N=number  of  turns 


required  inductance  being  given  and 
also  the  permissible  resistance.  The 
procedure  for  designing  this  coil 
would  be  as  follows: 

L 

1.  Knowing  L and  R,  the  value  of  — 

R 

is  calculated  and  from  figure  3 


Figure  4 — Graph  fur  weight  of  coll  In  lbs. 


allowable  resistance  being  7 ohms. 
The  coil  is  to  be  light,  compact  and 
occupy  a minimum  of  space.  The 
multi-layer,  square-section,  circular 
coil  is  suitable  for  this. 

1.  L=15  mh,  and  R=7  ohms.  There- 

L 

fore  — 2.14. 

R 

2.  From  figure  3 we  find  that  corre- 

L 

sponding  to  — =2.14,  a =2.2  cms. 
R 


3. 


4. 


5. 


b=c=0.54lXa=1.19  cms.  The 
winding  dimensions  are  therefore 
1.19  cms.  square. 

The  number  of  turns  in  the  coil 
are  found  from  equation  3 as 
IL  ~ 115 

N =230.3  —=230.3  — = 

\ a \ 2.2 

= 608  turns. 


The  turns  per  layer  are  V608  = 
24.6  turns.  Take  the  nearest 
whole  number,  making  the  turns 
per  layer  25  turns. 

The  diameter  of  wire  is  given  by 
b 1.19 

— and  is =0.0475  cms.  This 

v 25 

gives  a winding  of  53  turns  per 


Figure  3 — Graph  for  mean  radiua  of  coll 


b =c=0.541a 

a is  the  mean  radius  of  coil 
The  two  following  equations  are 
then  derived,  showing  the  relation- 
ship between  L,  R,  W (weight)  and 
dimensions  of  coil. 

L 

— =K=0.368a»  (1) 

R 

L 

W=  (weight)  =0.0772— a lbs.  (2) 

R 

Equations  1 and  2 enable  curves 
to  be  plotted,  from  which  the  coil 
may  be  designed  for  any  given  in- 
ductance and  resistance.  These 
curves  are  here  shown  in  figures  3 
and  4.  With  the  aid  of  these  curves, 
and  the  following  additional  equa- 
tions the  complete  coil  may  be  de- 
signed. These  additional  equations  are : 

IL  (mh) 

N=230.3  / (3) 

\ a (cms) 

Since  the  coil  is  of  square  cross- 
section 

v=VN  (4) 

b 

d=-  (5) 

v 

-where, 

N is  the  number  of  turns  in  the  coil 
v is  the  number  of  turns  per  layer 
d is  the  diameter  of  the  wire  to  be 
used. 

Suppose  it  is  desired  to  design  a 
multiple  layer,  square  section,  cir- 
cular coil  either  for  choking  pur- 
poses, or  for  loading  purposes,  the 


the  coil  dimension  a is  found  cor- 

L 

responding  to  this  value  of  — . 

R 

2.  The  winding  dimensions  b and 
c are  then  calculated  from  b= 
c=0.541a. 

3.  The  number  of  turns  can  now  be 
found  from  equation  (3)  above. 

4.  The  turns  per  layer  is  now  calcu- 
lated from  equation  (4). 

5.  The  diameter  of  the  wire  to  be 
used  is  obtained  from  equation  (5). 

6.  The  weight  of  the  coil  can  be  pre- 
determined from  figure  4. 

Problem : It  is  required  to  design 
a loading  coil  of  15  millihenries,  the 


inch,  for  which  No.  29  D.C.C.  wire 
is  found  suitable  from  tables. 

L 

6.  The  value  of  — being  2.14,  by 
R 

using  figure  4,  curve  A,  we  see 
that  the  weight  of  the  coil  corre- 
sponding to  this  value  is  0.4  lb. 

It  will  be  evident  that  when  other 
conditions  and  values  are  given,  by 
the  same  use  of  these  formulas  and 
curves  the  other  design  data  may 
be  worked  out.  These  curves  are 
sufficiently  accurate  for  design  and 
engineering  purposes  and  it  is  rec- 
ommended that  they  be  used  in  coil  de- 
sign as  time  and  labor-saving  devices. 
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1QP  An  Active  Station 


THE  amateur  radio  station  of 
John  Reinartz,  371  Hart- 
ford Road,  South  Manchester, 
Conn.,  Call  1QP  (formerly  1XT), 
is  one  which  is  well  known  to  the 
amateurs  of  the  Eastern  part  of  the 
country. 

The  design  of  station  iQP  necessi- 
tated noiseless  operation,  hence  the 
reason  for  the  quenched  gap.  Dur- 
ing the  nearly  two  years  of  opera- 
tion the  quenched  gap  has  been  tried 
on  both  very  low,  i.  e.,  30-cycle  note 
and  very  high  1,000-cycle  note,  the 
first  giving  2 amperes  and  the  latter 
giving  9 amperes  radiation.  Either 
tone,  however,  is  very  pretty  and  the 
DX  quality  of  both  is  about  the 
same,  being  reported  by  fourth  dis- 
trict stations  as  very  good,  the  low 
note  being  mistaken  for  60-cycle  C. 


Quenched  gap  transmitter 


tricts  but  the  6th  and  7th  having 
been  copied  with  it,  numbering  450 
for  the  past  winter. 

For  the  benefit  of  those  desiring 
to  try  this  hook-up  it  is  shown  be- 
low: 

The  aerial  at  iQP  is  of  six  wires. 
No.  6 B.  & S.  gauge  aluminum,  sep- 
aration two  feet,  75  feet  long  and 
flat  top,  65  feet  high  at  far  end  and 
35  feet  high  at  near  end.  The  wires 
are  continuous,  without  joints,  to 
change-over  switch. 

The  ground  system  is  composed 
of  several  wires  radiating  from  the 
secondary  of  the  oscillation  trans- 


T-  Turns  - 5 homing  /step  \ Top  &r  Detrcfor 
Hook-up  of  receiver 


Receiving  set  at  IQP 


W.  at  times.  Both  tones  will  be 
used  at  times  this  winter  and  re- 
ports on  the  signals  of  iQP  will  be 
appreciated. 


The  receiver  of  IQP  is  of  new 
design,  primarily  for  C.  W.  recep- 
tion, but  is  as  good  for  spark  as 
most  three-circuit  receivers,  all  dis- 


former  over  the  ground  under  the 
entire  aerial  and  also  of  buried 
wires  and  pipes,  and  the  water  and 
gas  piping  in  the  house. 


A Very  Simple  Radiophone 


\/f  ANY  amateurs  would  like  to  con- 
^ struct  small  radiophones,  but  the 
numerous  instruments  that  are  used 
confuse  them  and  they  are  afraid  to 
build  one  for  fear  it  will  not  work.  I 
(have  built  a set  that  is  the  last  word 
in  simplicity.  It  is  very  efficient  and 
with  60  volts  on  the  plate,  will  cover 
5 miles  very  easily.  I have  been  heard 
at  a distance  of  20  miles.  A circuit 
diagram  of  the  set  is  given  in  figure  1. 

The  inductance  consists  of  a card- 
board tube  2 inches  in  diameter  wound 
with  36  turns  of  number  16  D.C.C. 
wire.  The  wire  should  be  wound  from 
one  end  (A)  and  at  the  19th  turn  a 
tap  off  (B).  Seventeen  more  turns 
should  be  wound  to  make  36  turns  in 
all.  The  variable  condenser  in  shunt 
to  the  inductance  has  a capacity  of 
.0005  mfd.  The  plate  potential  can 
be  composed  of  three  ordinary  “B” 
batteries  connected  in  series,  but  if  a 
lew  more  are  used,  so  much  the  bet- 


F i 

< 

A 

i 

7”  i 

E> 

J— 

1 

1 

When 


dosed.  A microphone  of  the 
land  telephone  type,  which 


Figure  1— Circuit  diagram  of  a simple  CW  transmitter 


ter.  The  tap  (B)  is  connected  to  the 
positive  side  of  the  filament  lighting 
battery.  A key  can  be  connected  in 
this  lead  as  shown  in  the  diagram  for 


can  be  purchased  very  cheaply,  is  con- 
nected in  the  ground  lead.  Altogether 
this  set  is  very  simple  to  construct 
and  is  always  reliable  and  stable  in 
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Portable  Radio  Set 


THE  type  of  apparatus  to  be  em- 
ployed in  any  portable  radio  re- 
ceiving set  is  determined  by  facili- 
ties for  transportation  and  the  range 
to  be  covered.  The  usual  practise 
is  to  use  crystal  detectors,  princi- 
pally because  of  their  simplicity  and 
light  weight,  but  their  use  necessi- 
tates a large  aerial  which  is  not  only 
heavy  but  adds  to  the  difficulty  of 
erecting  the  station.  In  view  of  the 
fact  that  a portable  aerial  is  at  best 
a makeshift  it  becomes  necessary  to 
use  the  most  sensitive  detector  ob- 
tainable to  work  over  an  appreci- 
able range. 

It  will  be  apparent  that  the  vacu- 
um tube  is  the  solution  of  the  prob- 
lem and  in  spite  of  the  batteries 
necessary  to  operate  it  the  complete 
set  will  be  but  slightly  heavier  than 
a crystal  set  on  account  of  the  small 
aerial  necessary. 

The  set  described  employs  a 
vacuum  tube  detector,  and  is  ex- 
tremely simple  as  regards  tuning 
apparatus,  but  it  gives  a range  of 
wave-lengths  up  to  3,000  meters 
with  sharp  tuning.  It  is  complete 
in  itself  with  the  exception  of  the 
filament  battery  which  may  consist 
of  dry  cells  or  a small  storage  bat- 
tery. 

The  illustrations  show  the  assem- 
bly of  the  set.  The  containing  case 
is  a small  fibre  suitcase,  measuring 
14  by  12  by  5 inches  outside.  The 
body  of  the  case  is  four  inches  deep 
and  encloses  a tuning  and  B bat- 
tery box.  The  lid,  being  one  inch 
deep,  forms  a handy  place  to  carry 
the  aerial  wire.  The  tuning  appara- 
tus and  detector  bulb  are  mounted 
in  a small  box  that  fits  into  the  case, 
its  width  being  about  two-thirds  the 
length  of  the  case.  By  so  mounting 
the  instruments  they  can  be  readily 
removed  from  the  case  and  used  in 
the  home  station,  permitting  the 
ease  to  be  used  for  other  purposes. 

The  circuit  used  is  the  single  slide 
tuner,  series  condenser  feed  back. 
The  inductance  consists  of  550  turns 
of  No.  22  S.S.C.  wire  wound  on  a 
tube  8 inches  long  and  3 inches  in 
diameter.  The  winding  is  banked 
in  two  layers  and  tapped  to  an  eight 
point  switch  at  the  following  turns 
—40,  70,  120,  180,  250,  350,  450,  550. 
The  condenser  has  a maximum  ca- 
pacity of  .001  mfd.  The  location  of 
capacity  and  inductance  are  shown 
in  the  illustration. 

A socket  is  mounted  flush  in  the 
panel  to  take  the  vacuum  tube.  A 
rheostat  controls  the  filament  cur- 


rent as  shown.  The  usual  grid  con- 
denser provided  with  an  adjustable 
grid  leak  is  mounted  as  shown  by 
the  dotted  lines,  the  leak  should  be 
carefully  adjusted  when  the  set  is 
assembled  to  get  maximum  signal 
strength.  This  completes  the  ap- 
paratus proper,  six  binding  posts  be- 


side. The  remaining  space  in  the 
case  is  occupied  by  the  phones.  The 
tube  is  to  be  removed  and  placed 
in  a small  box  with  cotton  and 
packed  with  the  phones  when  the 
set  is  not  in  use.  The  wiring  dia- 
gram is  well  known  for  its  ease  of 
adjustment,  selectivity  and  regen- 


The portable  radio  set  assembled 


ing  provided  to  connect  aerial, 
ground,  A and  B batteries. 

The  B battery  is  mounted  in  an- 
other small  box  and  consists  of  two 
22 l/2  V.  units  connected  to  a mul- 
tipoint switch  on  the  box  to  permit 
of  voltage  control  when  a soft  tube 
is  used.  Two  binding  posts  on  this 
box  permit  it  being  connected  to  the 
tuner  and  detector.  It  will  be  noted 
that  a short  jumper  connects  one 
terminal  of  the  B battery  to  the  tun- 
ing box,  the  phones  being  connected 
across  the  other  t^o  to  complete  the 
circuit.  Disconnecting  the  phones 
while  the  set  is  not  in  use  reduces 
the  likelihood  of  a short  on  the  cells 
during  transportation. 

The  tuning  and  battery  boxes  are 
held  in  place  in  the  case  by  short 
wood  screws  driven  in  from  the  out- 


erative effect.  The  feed  back  is  due 
to  the  series  condenser  and  can  be 
readily  controlled. 

The  aerial  should  be  about  20Q 
feet  of  No.  18  D.  C.  wire  which  caq 
be  rolled  into  a coil  and  tied  with 
cord  and  fitted  into  the  lid.  For. 
the  filament  three  dry  cells  or  a 
small  storage  battery  are  necessary 
and  must  be  carried  separate.  Dry 
cells  are  entirely  practical  if  the  set 
is  in  use  for  short  periods  only. 

This  outfit  will  meet  the  require- 
ments of  any  camp  or  outing  and 
after  the  trip  is  over  the  instru- 
ments can  be  removed  from  the  case 
and  set  up  in  the  permanent  sta- 
tion. The  tuner  will  be  found  suffi- 
ciently selective  to  deserve  constant 
use  and  will  often  be  preferred  to, 
the  more  complicated  sets. 
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A Short,  Medium  and  Long  Wave  Receiver 


NO  doubt,  many  experimenters 
have  arrived  at  the  conclusion 
that  the  receiver  described  by 
me  in  the  December,  1920,  issue  of 
The  Wireless  Age  has  lived  up  to  its 
name  under  all  conditions.  For  the 
benefit  of  readers  who  did  not  see 
the  article  referred  to  a brief  sum- 
mary will  be  given.  The  tuning  coil 
is  nothing  more  than  a double  slide 
tuner.  The  antenna  connection  goes 
•directly  to  one  slider  and  to  the  grid 
through  the  grid  condenser.  The  re- 
maining slider  connects  to  the  nega- 
tive side  of  the  vacuum  tube  filament. 
The  bottom  portion  of  the  winding  has 
its  end  connected  to  one  side  of  the 
telephone  receivers  and  then  to  the 
ground.  The  remainder  of  the  plate 
circuit  is  the  same  as  the  standard 
practice. 


By  E.  T.  Jones 


« 


| v ! 


Inductance  load  coll 


Furthermore,  that  it  was  best  to  con- 
nect the  ground  to  the  filament  in  pref- 
erence to  the  plate-inductance  connec- 
tion. The  variable  condenser  is  now 
shunted  across  the  aerial  and  ground 
with  the  ground  to  the  filament.  See 
figure  1 for  the  latest  connection  with 
all  the  improvements.  Particular  at- 
tention should  be  given  the  series- 
shunt  switch.  This  switch  is  much 
more  simple  in  construction  and  opera- 
tion than  most  types. 

Short  Wave  Receiver 

A vario-coupler  was  constructed 
along  the  usual  lines  and  in  addition 
an  ordinary  variometer  was  connected 
in  the  circuit  with  the  medium  wave 
receiver  so  that  the  tuning  inductance 
acts  as  the  plate  variometer.  Note  that 
the  same  tube,  A and  B batteries  and 


Various  circuits  for  short,  medium  and  long  wave  reception 


For  short  wave  reception,  i.e.,  any 
'wavelength  below  1000  meters,  a varia- 
ble condenser  is  placed  in  series  with 
the  antenna,  and  for  reception  of  sig- 
nals on  wavelengths  in  excess  of  1000 
meters,  the  condenser  is  shunted  across 
the  secondary  tuning  side. 


Several  changes  have  been  made  in 
the  circuit  over  the  one  described  in 
the  December,  1920,  issue.  It  was 
found  that  the  signal  audibility  was  in- 
creased 20  per  cent,  with  the  variable 
condenser  in  series  with  the  antenna 
instead  of  in  series  with  the  ground. 

Diqiti 


’phones  are  employed  in  both  circuits 
for  the  same  purpose. 

The  switch  No.  2 throws  the  grid 
and  its  condenser  in  either  the  short 
or  medium  wave  circuit.  See  figure  2 
for  short  wave  receiver,  which  is  con- 
nected to  a small  antenna.  Switch  No. 
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i throws  the  ground  connection  off 
the  filament  and  places  the  filament  to 
the  tuning  side  of  the  short  wave  re- 
ceiver. 

Tuning  of  the  plate  circuit  is  ac- 
complished by  increasing  or  decreasing 
the  inductance  in  that  circuit  which  is 
the  same  inductance  employed  in  the 
medium  and  long  wave  circuit.  Maxi- 
mum strength  of  signal  is  brought 
about  by  adjusting  the  variometer  in 
the  tuning  circuit. 

With  the  switches  in  their  right  po- 


sition the  medium  wave  receiver  is  the 
same  as  that  shown  in  figure  I. 

Long  Wave  Receiver 

The  large  inductance  load  coil  is 
so  arranged  to  act  as  though  it  were  on 
the  same  tube  as  the  medium  wave 
coil.  Since  it  is  in  the  plane  of  the 
coil  in  the  box  (both  are  vertically 
aligned),  maximum  results  are  ob- 
tained. The  long  wave  circuit  is 
shown  in  figure  3. 

It  can  be  seen  that  this  is  a very 


favorable  arrangement  in  that  it  per- 
mits the  use  of  one  tube  and  its  ordi- 
nary accessories  to  function  in  three 
different  circuits  without  the  need  of 
several  vacuum  tubes  and  their  con- 
trol units. 

Those  of  you  who  constructed  the 
medium  wave  tuner  described  in  the 
December  issue  of  The  Wireless 
Age  should  not  hesitate  to  install 
these  very  necessary  and  useful  addi- 
tions. Figure  4 gives  the  entire  cir- 
cuit. 


A New  Type  of  Coupler  for  Short  Waves 

By  Geo.  A.  Grogan 


A FTER  considerable  experimenting 
with  various  inductances  for 
short  wave  reception  I have  designed 
a coupler  similar  in  looks  to  the  vario- 
coupler  so  familiar  in  regenerative 
sets.  Variometers  are  not  necessary 
for  sharp  tuning  with  this  coupler, 
but  may  be  used  if  desired. 

The  primary  consists  of  a tube 
(cardboard  or  fibre  may  be  used)  four 
and  one-half  inches  in  diameter  and 
five  inches  high,  wound  with  sixty- 
four  turns  of  No.  26  B.&S.  gauge 
D.C.C.  magnet  wire.  The  winding  is 
begun  one-half  inch  from  the  top  of 
the  tube  and  36  turns  are  wound. 
Then  a space  of  one  inch  is  left  be- 
tween the  two  groups  of  winding.  In 
the  center  of  this  space  a hole  is 
drilled  for  the  rod,  which  varies  the 
rotor,  see  figure  I. 

Any  size  rod  may  be  used,  but  a 
one-fourth  inch  rod  is  best  as  it  fits 
most  dials  on  the  market.  Six  taps 
are  taken  off  the  primary,  three  from 
each  section  of  the  winding.  They 
may  be  taken  off  at  every  twelve  turns. 
When  the  second  section  of  winding 
is  finished  there  is  a space  of  one  inch 
remaining.  This  will  serve  to  bring 
the  hole  for  the  rotor  shaft  near  the 
top  of  the  panel  and  leave  room  for 
the  primary  switch.  After  winding, 
the  primary  is  given  a coat  of  orange 
shellac.  The  primary  is  now  complete 


from  any  of  the  large  radio  supply 
houses  for  about  one  dollar.  A hole 
is  drilled  in  the  center  of  the  rotor 
for  the  shaft.  The  rotor  may  be 
boiled  in  paraffine  or  shellac  before 
winding.  One  half  on  the  rotor  is 


" Taps 


going  to  the  binding  posts  on  the  panel 
and  should  be  about  five  inches  long. 
The  secondary  leads  should  be  about 
the  same  length.  The  secondary  is 
wound  on  the  other  half  of  the  rotor 
with  forty  strands  of  No.  28  B.&S. 


Taps 


Primary 


Figure  1 — Constructional  details  of  the  varlo-coupier 


and  the  leads  at  the  taps  are  scraped 
to  get  rid  of  the  insulation. 

'Hie  rotor  form  may  be  purchased 


wound  with  twenty- four  turns  of  No. 
20  B.&S.  D.C.C.  magnet  wire.  This 
is  the  tickler  which  has  two  leads 


S.C.C.  magnet  wire.  After  winding- 
the  rotor  should  be  given  a coat  of 
shellac  and  allowed  to  dry  after  which 
the  rod  is  inserted  to  fit  the  rotor 
tightly.  The  winding  is  now  finished 
and  the  instrument  ready  for  mount- 
ing. 

An  oak  base  5)4  x 6)4  x V%  inches  . 
is  then  secured.  This  may  be  stained  : 
or  shellacked  as  the  constructor  de- 
sires. 

A panel,  preferably  bakelite,  5)4  x 
6)4  x -fo  inches  is  purchased.  It  may 
be  grained  with  oil  and  sandpaper  to  • 
make  a good  appearance.  A )4  inch 
hole  for  the  shaft  is  drilled  two  inches 
from  the  top  and  three  and  one  quar- 
ter inches  from  the  sides.  In  die  low- 

(Continued  on  page  47) 
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A Hook-Up  That  Simplifies  Tuning 

By  F.  C.  Greenwald 


I HAVE  noticed  beginners  here- 
abouts using  home-made  or  pur- 
chased apparatus  embodying  the 
usual  aerial  short  wave  condenser,  a 
loose  coupling  arrangement  between 
primary  and  secondary,  a secondary 
condenser,  a grid  condenser,  usually 
adjustable,  and  a bridging  adjustable 
condenser.  All  these  with  the  stan- 
dard adjustable  filament  rheostat 
make  a total  of  five  adjustments  nec- 
essary where  tuning  or  attempting  to 
tune  in  when  receiving.  Some  few  are 
using  the  Armstrong  arrangement  with 
variometers,  which  appears  to  be  a 
very  efficient  circuit,  but  also  entails  a 
multiplicity  of  adjustments  during  use. 
An  operator's  time  is  in  immediate  de- 
mand, copying  messages,  and  the  less 
time  necessary  to  spend  on  adjustment, 
the  better,  all  round.  Also  it  is  very 
much  easier  to  explore  with  one  or 
two  adjustments,  than  with  five,  when 
on  the  lookout  for  C.  W.  in  the  form 
of  music,  voice,  straight  or  buzzer 
modulated  telegraph.  Few  adjust- 
ments are  even  an  advantage  when 
tuning  in  the  broad  waves  emitted  by 
the  spark  sets. 

I have  tried  out  a great  number  of 
receiving  circuits,  capacity  coupled,  in- 
ductively coupled,  and  conductively 
coupled,  combined  primary  and  sec- 
ondary, separate  primary  and  secon- 
dary with  and  without  secondary  con- 
denser, tuned  and  untuned  grid  cir- 
cuit, adjustable  bridging  condenser  in 
plate  circuit,  and  variometer  in  the 
plate  circuit,  and  variometers  in  grid 
and  plate  circuits  as  connected  to  the 
vacuum  tube. 

I was  led  to  believe  that  from  a 
standpoint  of  both  simplicity  and  effi- 
ciency a vacuum  tube  should  be  con- 
nected to  only  a grid  circuit  and  a 
plate  circuit,  each  arranged  to  tune  to 
the  other  and  the  aerial  should  be 
connected  directly  to  the  grid  or  plate 
circuit  through  a condenser,  if  neces- 
sary, whether  into  the  grid  or  plate 
circuit  depending  entirely  upon  its  use 
as  a receiving  circuit  or  as  a transmit- 
ting arrangement.  The  diagram  fig- 
ure x will  make  this  clear.  I use  only 
one  inductance  coil  tapped  at  or  near 
the  center.  I found  it  convenient  to 
use  a pasteboard  tube  3 inches  in  diam- 
eter 1V2  inches  long  on  which  was 
wound  22  turns  of  No.  26  R.  & S. 
double  covered  cotton  insulated  wire,  a 
tap  taken  off  by  twisting  a loop  in  the 
wire  after  renewing  the  insulating  and 
then  continuing  to  wind  in  the  same 
direction  for  22  more  turns,  making  a 
total  of  44  turns.  The  middle  tap  of 
this  coil  was  connected  to  ground,  one 
end  connected  to  one  side  of  a .001 


mfd.  variable  condenser,  the  other  side 
of  die  condenser  being  connected  to 
an  indoor  aerial.  This  aerial  is  a sin- 
gle wire,  extending  from  basement  to 
loft,  about  twenty-five  feet  high  and 
perhaps  twenty  feet  long  in  the  loft 
of  the  building.  One  side  of  a fixed 
small  capacity  condenser,  .0003  to 


.0007  mfd.  is  connected  to  the  end  of 
the  coil,  which  is  connected  to  the 
variable  short  wave  condenser.  The 
remaining  side  is  connected  to  the  grid 
of  the  tube,  the  grid  leak  being  con- 
nected across  the  grid  condenser.  I 

Vuse  a variable  grid  leak, 
as  I find  each  tube  re- 
quires a somewhat  dif- 
ferent grid  leak.  The 


leading  to  the  head  set  and  which  have 
a very  practical  value.  It  is  not  neces- 
sary to  place  an  actual  condenser  at 
this  point,  as  the  usual  receiver  cord 
provides  this. 

In  operation  it  is  found  advisable  to 
bring  the  filament  brightness  to  a point 
where  the  tube  oscillates  with  a squeal 
or  howl  or  at  least  exhibits  a state  of 
liveliness,  with  the  short  wave  con- 
denser setting  at  zero.  When  this 
condition  is  established  exploring  is  in 
order  by  moving  the  condenser  pointer 
over  the  scale  until  the  best  point  of 
audibility  of  signals  is  reached.  When 
this  position  is  found,  bring  up  the 
filament  brightness  until  the  tube  os- 
cillates at  this  point  and  then  back  off 
a trifle.  Only  two  adjustments  are 
needed,  the  short  wave  condenser  and 
the  filament  rheostat,  against  four  or 
five  in  other  arrangements.  It  is  quite 
possible  with  a loose  coupled  set  to 
get  a nearby  spark  transmitter  much 
louder  than  with  this  simple  outfit,  but 
we  should  realize  the  weak  distant 
signal  must  be  catered  to  rather  than 
the  nearby  stone  crusher. 

Figure  2 embodies  the  same  idea 
used  in  the  single  receiving  set  applied 
to  the  transmission  set.  It  appears  to 
work  out  very  successfully  on  the 
small  scale  of  my  set  and  I cannot  see 
any  reason  for  its  failure  on  a larger 
scale.  I use  small  dry  cells  for  plate 
voltage.  The  radio  choke  consists  of 
a few  layers  of  No.  28  B.  & S.  inch 

a p.ais* 


Figure  2 — Hook-up  for  the  transmitting  set 


other  end  of  the  coil  is  attached 
to  the  plate.  The  telephone  and 
“B”  battery  are  in  series  and  ex- 
tend from  the  negative  side  of  the 
“A”  battery  to  the  ground  tap  at  ap- 
proximately the  middle  point  of  the 
coil.  Perhaps  it  may  be  necessary 
when  setting  up  this  circuit  and  tuning 
the  aerial  to  remove  or  add  a few  turns 
to  the  grid  end  of  the  coil.  For  the 
average  amateur  aerial  twenty-two 
turns  will  be  about  the  correct  value, 
as  the  adjustable  condensers  allow  con- 
siderable range  in  tuning.  The  con- 
denser indicated  in  broken  lines  merely 
indicates  the  theoretical  condenser 
caused  by  the  proximity  of  the  wires 


diameter  ij4  inches  long  and  is  used 
to  prevent  the  battery  from  short  cir- 
cuiting the  condenser  by  radio  fre- 
quency current.  The  telephone,  buz- 
zer and  chopper  arrangement  in  the 
grid  arrangement  in  the  grid  modula- 
tion scheme  are  conventional  and  need 
not  be  described,  being  illustrated  free- 
ly on  standard  phone  circuits. 

Amateurs  of  limited  means  will  find 
these  two  circuits  to  their  liking,  the 
coils  can  be  made  easilv  in  the  ordi- 
nary workshop.  An  old  type  Ford 
coil  makes  a eood  modulation  trans- 
former for  the  transmission  hook-up. 
A simple  arrangement  for  phone  work 

(Continued  on  page  48) 
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THE  Department  of  Commerce  has  re- 
1 ceived  so  many  complaints  from  owners 
of  receiving  sets  regarding  the  great  amount 
of  broadcasting  of  music,  speech,  unofficial 
news  items,  and  other  matter  being  done  by 
amateur  stations  which  interfere  with  the 
reception  of  the  programs  of  the  regular 
commercial  broadcasting  stations. 

As  a result  of  these  complaints  the  De- 
partment of  Commerce  made  an  extensive 
investigation  and  the  result  is  that  it  has 
been  decided  to  amend  the  radio  laws  and 
regulations  of  the  United  States  governing 
amateur  radio  station  operation  by  the  ad- 
dition of  the  following  which  will  hereafter 
be  incorporated  in  all  amateur  station  li- 
censes: 

“This  station  is  not  licensed  to  broadcast 
weather  reports,  market  reports,  music,  con- 
certs, speeches,  news,  or  similar  informa- 
tion or  entertainments.” 

As  above  stated,  this  ruling  applies  to  all 
general  and  restricted  amateur  radio  sta- 
tions. 

The  order  prohibiting  the  broadcasting 
of  general  and  restricted  amateur  radio 
stations  in  the  United  States,  was  signed  by 
C.  H.  Husiton  assistant  secretary  of  Com- 
merce and  becomes  effective  at  once. 

A A 

“THE  Cedar  Rapids  Radio  Club  of  Iowa 
1 was  organized  December  6 at  Coe  Col- 
lege, for  the  purpose  of  regulating  traffic 
and  promote  fellowship  among  the  amateurs 
in  this  locality.  An  invitation  is  extended 
to  those  interested  in  radio  to  attend  the 
meetings  of  the  club  which  are  held  on  the 
first  and  third  Tuesdays  of  every  month  at 
the  Chamber  of  Commerce  building.  The 
officers  are  president,  M.  Jenning;  vice- 
president,  Charles  Boegel;  secretary,  Lester 
MacMellon;  treasurer,  George  Keppel. 

A A 

T'HE  call  letters  of  Burton  P.  Williams’ 
station,  3220  Orlean  street,  Pittsburgh, 
Pa.,  have  been  changed  from  8ZD  to  8ZAE. 

A A 

'T'HE  second  annual  amateur  radio  con- 
x vention-exhibition  of  the  Executive  Ra- 
dio Council,  Second  District,  will  be  held 
at  the  Pennsylvania  Hotel,  New  York  on 
March  7-11.  1922. 

The  glass-enclosed  roof  garden  of  the 
hotel  will  be  the  exhibit  hall,  and  the  ad- 
joining Butterfly  Room  the  lecture  hall, 
with  adequate  seating  capacity.  Only  papers 
of  vital  interest  to  amateurs  will  be  pre- 
sented. i 

The  convention  and  exhibition  will  open 
at  7 p.  m.,  March  7,  and  will  be  open  from 
2 p.  m.  to  11  p.  m.  on  the  following  days. 
A season  badge  will  be  sold  at  the  door 
50  cents,  covering  the  five  days.  One  time 
admissions  25  cents. 

A banquet  for  everybody,  male  and  fe- 
male, will  be  held  on  the  night  of  the  11th 
(Saturday). 

That  dusky-hued  girl  who  was  the  sensa- 


tion of  last  year’s  dinner  will  be  there  again 
to  demonstrate  the  last  gasp  in  Hawaiian 
grass  costumes.  All  male  guests  will  be 
searched  at  the  door  for  concealed  lawn- 
mowers. 

The  banquet  charge  will  be  $4.00.  The 
number  which  can  be  accommodated  is  limi- 
ted to  600.  Tickets  will  be  allotted  up  to 
this  number  only,  in  the  order  in  which  ap- 
plications are  received.  Applications  by 
mail  should  be  made  to  John  Di  Blasi,  6 
Warren  Street.  New  York. 

A A 

'T'HE  inaugural  meeting  of  the  “Cape 
Breton  Amateur  Radio  Association 
took  place  on  December  21  at  the  home  of 
G.  A.  Edwards,  North  Sydney,  Nova  Sco- 
tia, and  was  well  attended  by  representa- 
tive amateurs  from  Sydney,  Sydney  Mines 
and  North  Sydney. 

It  was  decided  that  the  association  should 
include  the  whole  of  Cape  Breton  Island, 
with  local  branches  in  each  town.  The 
constitution  was  drawn  up  and  officers 
were  elected  for  the  first  period  of  six 
months  dating  from  January  1 to  June  30, 
1922. 

The  objects  of  the  association  are  the 
organization  and  advancement  of  radio 
amateurs  within  the  island  of  Cape  Breton- 
Particular  stress  is  being  laid  upon  the 
question  of  interference  both  with  com- 
mercial and  amateur  stations ; and  with 
this  object  in  view  the  members  have  de- 
cided to  install  and  use  C.W.  transmission 
as  far  as  possible.  Traffic  rules  are  to  be 
drawn  up  and  routine  hours  for  working 
and  experimenting  will  be  arranged. 

The  officers  elected  to  serve  for  the  first 
six  months  are:  President,  G.  A.  Edwards, 
North  Sydney  (1  AW) ; Sydney  Vice- 
President,  G.  D.  Crowell  (1  BM)  ; North 
Sydney  Vice-President,  M.  J.  Cleary;  Syd- 
ney Mines  Vice-President,  S.  Jones  (1  AJ). 
For  the  present  the  vice-presidents  will  act 
as  secretary-treasurers  and  traffic  super- 
visors for  their,  respective  districts  and  the 
president  will  undertake  the  duties  of  gen- 
eral secretary. 

Correspondence  is  invited  from  other 
amateur  organizations.  Information  will 
gladly  be  given  regarding  membership  and 
regulations  to  those  interested. 

A A 

T'HE  first  meeting  of  radio  enthusiasts 
A in  Porto  Rico  was  held  at  the  Carnegie 
Library  at  San  Juan,  P.  R.,  on  December 
25,  which  resulted  in  the  organization  of  a 
radio  club  to  be  known  as  the  Porto  Rico 
Radio  Club.  The  following  Board  of  Di- 
rectors was  elected  for  the  term  of  one 
year:  Joaquin  Augusty,  President;  Jesus 
T.  Pinero,  Vice-President;  Jose  T.  Ma- 
duro,  Secretary-Treasurer;  Enrique  Camu- 
nas  and  Alberto  P.  Graham.  The  above 
members  hold  first  class  amateur  licenses 
and  Mr.  Camunas  holds  a commercial  li- 
cense. 


4 LONG,  unpainted  and  hence  unsightly 
“ pole  raised  recently  in  Midwood  Manor, 
Brooklyn,  N.  Y.,  stirred  up  a clamor  of 
protest  and  the  cry  of  “nuisance,”  has  un- 
expectedly been  turned  into  a community 
blessing,  according  to  Gaston  Koch,  presi- 
dent of  the  Midwood  Manor  Association, 
who  was  the  official  buffer  of  the  protests. 
Mr.  Koch,  directed  by  a number  of  indig- 
nant fingers,  went  to  967  E-  10th  street, 
where  he  found  the  offensive  pole  planted 
in  the  back  yard.  Charles  C.  Cahn,  a new 
resident  of  the  community,  proved  to  be 
the  owner  of  the  pole.  He  confided  to  Mr. 
Koch  that  his  one  big  hobby  was 
radio,  and  that  he  had  a pleasant 
surprise  for  his  neighbors.  The  pole,  he 
said,  was  to  hold  up  aerials  for  a private 
plant  which  would  not  only  afford  him 
pleasure  but,  that  of  all  Midwood.  It 
would  be  painted,  too,  and  made  to  blend 
harmoniously  with  its  environs. 

He  said  he  had  made  arrangements  with 
people  in  charge  to  hear  a series  of  con- 
certs to  be  given  by  Metropolitan  Opera 
stars  beginning  in  January.  If  everybody 
was  agreed  he  would  place  his  receiving 
apparatus  with  an  amplifier  and  Magnavox 
in  the  auditorium  of  Public  School  No.  99, 
where  all  Midwood  can  assemble  and  en- 
joy the  best  music  that  can  be  heard.  Mr. 
Koch,  at  a meeting  of  the  Midwood  Manor 
Association,  announced  these  tidings.  Also 
that  Mr.  Cahn  had  offered  his  service  as 
radio  instructor  to  the  Boy  and  Girl  Scouts 
of  Midwood. 

A A 

THE  Scott  High  School  Radio  Club  of 
± Toledo,  Ohio,  held  an  “open  meeting” 
at  the  school  recently  and  entertained  the 
parents  and  friends  of  the  members.  A 
special  antenna  and  sensitive  receiving  ap- 
paratus were  used  to  receive  radiophone 
music  and  speeches  from  Pittsburgh,  De- 
troit and  other  points  where  radiophone 
broadcasting  stations  are  located. 

The  meeting  was  in  charge  of  Robert 
Tiedeman,  the  club’s  president.  Among  the 
speakers  were  J.  W.  B.  Foley,  radio  in- 
structor of  Scott  High,  and  Edward  Fea- 
therstone,  another  member  of  the  school’s 
faculty. 

A A 

AT  a recent  meeting  of  the  Hudson  City 
Radio  Club,  Inc.,  held  at  the  headquar- 
ters, 37-41  Sherman  avenue.  New  Jersey, 
Robert  Lange,  August  Heins  and  Frank 
Eiohinger  were  admitted  into  membership. 
Nineteen  members  are  on  the  roster  of  the 
club  at  present  and  it  is  expected  that  ten 
more  will  be  added  at  the  next  meeting.  The 
club  has  installed  a one-half  K.W.  spark  set, 
a rectifier  for  charging  the  members’  bat- 
teries, a two-step  amplifier  and  a radio- 
phone set  station,  call  2CBK.  A code  prac- 
tising tahle  has  also  been  a recent  addition. 
The  public  is  invited  to  inspect  and  listen 
through  the  wireless  phone  at  the  office  of 
Mr.  Bremer.  89-91  Franklin  street,  be- 
tween 8 and  10  p.  m.  Application  for  mem- 
bership may  also  be  had  from  Mr.  Bremer. 
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THE  WIRELESS  AGE 


T7ITHER  the  attempts  of  certain  com- 
mercial  interests  to  advance  the  sci- 
ence of  radio  by  broadcasting  concerts,  lec- 
tures and  other  matters  through  the  ether 
must  suffer  interminably  or  else  amateur 
operators  may  face  cancellation  of  their  li- 
censes to  have  sending  stations  unless  in- 
terference in  wireless  telephone  traffic  is 
soon  stopped,  according  to  Walter  Butter- 
worth,  Government  radio  inspector  for  the 
First  District,  who  addressed  the  Radio 
Council  of  Southern  New  England  at  its 
meeting  and  dinner  in  the  Providence 
Plantations  Club. 

Mr.  Butterworth  outlined  the  problem 
which  now  seems  to  present  an  obstacle  to 
the  conducting  of  further  experiments 
tending  to  increase  the  value  of  radio.  He 
explained  that  the  United  States  and  Cana- 
dian Governments  are  the  only  ones  in 
the  world  which  allow  other  than  profes- 
sional operators  to  send  messages,  and  in 
view  of  this  fact  had  specified  that  wave- 
lengths of  no  more  than  200  meters  should 
be  used  by  amateurs. 

Commercial  enterprises  are  now  send- 
ing abroad  between  the  hours  of  8 and  10 
every  evening  weather  reports,  musicales, 
addresses  and  other  things  calculated  to 
excite  a greater  interest  in  the  possibilities 
and  the  actualities  of  the  wireless  tele- 
phone. The  project  has  been  handicapped, 
however,  by  amateur  telegraphers,  who  have 
not  tuned  their  instruments  within  the  limit 
set  by  the  Government,  and  interfere  with 
the  telephone  waves. 

Receiving  stations,  whether  telegraph  or 
telephone,  do  not  require  licenses,  but  per- 
mits must  be  obtained  by  sending  stations. 

Mr.  Butterworth  urged  his  hearers  not 
only  to  tune  their  instruments  properly,  but 
.when  possible  to  refrain;  from  sending 
messages  during  the  telephone  broadcast- 
ing period,  betwen  8 and  10  o’clock  at 
night,  in  order  to  reduce  the  danger  of 
cancellation  of  licenses.  The  speaker  re- 
vealed that  there  are  now  3,000  licensed 
radio  transmitting  stations  in  New  Eng- 
land. which  is  three  times  as  many  as  ex- 
isted before  the  war. 

For  the  benefit  of  the  science  as  a whole, 
Mr.  Butterworth  besought  his  hearers  to 


co-operate  to  the  best  of  their  ability  with 
the  Government  in  its  efforts  to  regulate 
wireless  activities,  that  all  branches  may 
be  allowed  a maximum  opportunity  for 
beneficial  development. 

The  Radio  Council  of  Southern  New 
England  was  formed  last  spring  and  so  far 
has  held  three  meetings,  all  of  which  have 
been  well  attended  by  amateurs  and  stu- 
dents of  radio  from  Rhode  Island  and 
Massachusetts-  The  purpose  of  the  group 
is  to  stimulate  interest  in  the  topic  in  this 
section  of  the  country  and  to  work  to  the 
advantage  of  the  art  from  a non-commer- 
cial standpoint.  Another  aim  is  to  bring 
together  at  regular  intervals  persons  who 
otherwise  would  know  each  other  only 
through  aerial  messages.  The  organization 
is  open  to  members  of  both  sexes. 

Included  in  the  plan  of  organization  is  a 
vigilance  committee,  by  which  the  council 
will  keep  watch  over  its  own  members  and 
will  receive  and  adjust  complaints  as  to 
willful  interference,  illegal  use  of  trans- 
mitters and  the  use  of  illegal  wavelengths, 
and  will  also  report  such  cases  to  the  dis- 
trict radio  inspector  when  necessary. 

A A 

A MEETING  of  the  Hudson  County  Ra- 
dio  Club,  New  Jersey,  held  at  the 
Standfast  Club,  entertained  Mr.  Ranger, 
Engineer  of  Radio  Corporation,  who  deliv- 
ered a lecture  to  the  members.  The  talk 
was  highly  interesting. 

The  Hudson  County  Radio  Club  holds 
semi-annual  meetings  in  the  Standfast 
Club,  and  all  interested  in  radio  work  are 
invited  to  join.  The  officers  are;  Gaylord 
Smith,  2746  Boulevard,  president;  T.  W. 
Cooper,  vice-president;  H.  Silbersdorff, 
treasurer;  J.  A.  Erhard,  secretary;  P.  H. 
Rank,  assistant  secretary;  F.  V.  Bremer, 
traffic  manager.  Executive  committee — 
William  Michel,  Paul  Wandelt  and  Paul 
Zeyn. 

A A 

A RADIO  Qub  has  been  formed  at 
■r*  South  High  School,  Broadway  and 
Fullerton  avenue.  Cleveland,  Ohio.  Five 
girls  are  included  among  the  seventeen 
members. 


Every  member  of  the  club  will  be  able 
to  receive  12  and  send  10  words  a minute 
by  the  end  of  the  term,  says  Grover  Muth- 
ersbaugh,  instructor. 

A A 

rPHE  Stevens  “Tech”  Radio  Qub  of  Ho- 
boken,  N.  J.,  has  outlined  an  ambitious 
program  for  the  year.  The  first  item  is  a 
trip  to  Port  Jefferson,  L.  I.,  to  inspect  the 
largest  radio  station  in  the  world.  The  trip 
was  arranged  by  a Stevens  man  connected 
with  the  gigantic  project  and  is  limited  to  a 
few  members  of  the  club. 

To  give  the  beginners  instruction  in 
wireless,  the  club  has  installed  a small  re- 
ceiving set  in  the  radio  room,  the  new  in- 
stallation saving  the  larger  and  more  ex- 
pensive set  from  possible  damage  by  in- 
experienced hands.  Another  improvement 
made  by  the  club  is  that  the  aerial,  instead 
of  being  stretched  diagonally  across  the 
court  of  the  Navy  building  is  now  directly 
across  it,  enabling  them  to  obtain  greater 
height. 

A loud-speaker  was  recently  installed  and 
a radiophone  sending  apparatus  is  to  be 
purchased  as  an  adjunct  to  the  powerful 
telegraphic  radio  transmitter  now  possessed 
by  the  club.  Messages  are  sent  for  students 
within  a radius  of  250  miles. 

A A 

A RRANGEMENTS  have  been  made  for 
the  St.  Clair  County  Radio  Associa- 
tion, with  headquarters  in  the  Sexton 
Building,  Main  street  and  Division  ave- 
nue, East  St-  Louis,  to  use  the  wireless 
equipment  of  the  Boy  Scouts  in  East  St. 
Louis.  Gasses  in  advanced  instruction  will 
be  held.  Jerome  Hartmann  and  Arthur 
Beckwith,  senior  operators,  will  be  in 
charge. 

A A 

Y^JIRELESS  telegraph  operators  and 
those  having  telephone  equipment  are 
planning  to  form  a club  in  Martinsburg, 
W.  Va,,  and  those  who  are  known  to  have 
such  equipment  as  to  make  them  eligible 
have  been  advised  of  the  project. 

Operators  who  are  interested  are  asked 
to  communicate  with  Mr.  Burns,  West  John 
street. 

*“  A A 

JOHN  F.  O’NEILL,  director  of  Knights 
J of  Columbus  Free  Evening  School  for 
ex-service  men,  announces  a new  class  in 
wireless  telegraphy  and  telephony  will  be 
formed  at  the  Hut,  601  Newark  avenue, 
Jersey  City.  Any  ex-service  man  who 
desires  to  secure  a thorough  training  in 
radio  subjects  is  privileged  to  enroll. 

In  addition  to  the  class  now  forming 
sessions  of  an  advanced  class  will  be  con- 
tinued. Both  classes  will  meet  Tuesday 
and  Thursday  evenings  at  7.30. 

A A 

A WIRELESS  telephone  has  been  in- 
n stalled  in  the  electrical  shop  of  Victor 
Werner,  at  Catalpa  avenue  and  Fresh  Pond 
road,  Ridgewood,  L.  I. 

The  device  has  excited  the  wonder  of  the 
residents  of  the  section,  who  gather  at  the 
shop  daily  to  hear  concerts  transmitted 
from  all  over  the  country,  particularly  from 
the  Westinghouse  Manufacturing  Company 
of  Newark,  N.  J.,  from  which  point  prom- 
inent artists  are  heard  clearly,  without  the 
aid  of  an  amplifier. 

On  one  occasion,  a customer  who  saw 
the  horn  and  heard  the  sound  of  music  is- 
suing, thought  it  to  be  a phonograph.  After 
hearing  several  selections  played  without 
the  machine  being  attended  to,  she  asked, 
“How  many  songs  does  that  record  hold?” 
(Continued  on  page  46) 


Prize  Contest  Announcement 


The  subject  for  the  new  prize  contest  of  our 
year-round  series  is: 

Modulation  System 


Closing  Date 


March  i,  1922 


Contestants  are  requested  to  submit  articles 
at  the  earliest  practical  date. 

Prize  winning  articles  will  appear  in  the 
May,  1922,  issue. 

All  manuscripts  should  be  addressed  to  the 
Contest  Editor  of  The  Wireless  Age. 


The  best  type  of 
modulation  system 
to  use  with  a mod- 
erate power  tube 
transmitter  either 
with  or  without 
modulation  tubes. 
Data  to  include  de- 
tails necessary  to 
construct  complete 
transmitter. 


PRIZE  CONTEST  CONDITIONS — Manuscripts  on  the  subject  announced 
above  are  Judged  by  the  Editors  of  THE  WIRELESS  AGE  from  the  view- 
point of  the  ingeniousneas  of  the  idea  presented,  its  practicability  and 
general  utility,  originality  and  clearness  In  description.  Literary  ability  Is  not 
needed,  but  neatness  in  manuscript  and  drawing  Is  taken  into  account.  Finished 
drawings  are  not  required,  sketches  will  do.  Contest  Is  open  to  everybody.  The 
closing  date  Is  given  In  the  above  announcement.  THE  WIRELESS  AGE  will 
award  the  following  prizes:  First  Prize,  $10.00:  Second  Prize,  $5.00:  Third  Prize, 
$3.00.  In  addition  to  the  regular  space  rate  paid  for  technical  articles. 


Digitized  by  v^.ooQLe 


20M,  F.  B.  OSTMAN,  180  Broad  8t.,  Ridge- 
wood, N.  J.  (November  and  December). 

Spark.— 1ACK,  (1ADC),  (1ADL), 

(1AEV),  (1AHF),  1AIT,  (1AKG), 

(1AMD),  (1APO),  1ARY,  (1ASF),  1ASW, 
1 ASZ,  (1AW),  1 AWM,  1AWO,  (1AZK), 
(1BDC),  1BDI,  (1BDT),  (1BDV), 

(1BIR),  IBIS,  1BJN,  1BLE,  1BMR, 
(1BQ),  1BQA,  1BQL,  1BRQ,  (1BVB), 
1BWZ,  (1BYG),  1CAK,  1CEO,  1CHJ, 
1CK,  (1CM),  (ICO),  1COK,  (1DY), 
(1DZ),  (1FU),  (1GM),  1HK,  (1IA), 

IMA,  (lOE),  (10J),  (1RV),  (1SN ), 
1UA,  1XB,  1YB,  1YD,  1ZE,  (2PV), 
(2XQ),  (2AWF),  Canadians,  (3BP), 

(3EI),  (3FQ),  (3GE),  (3JL),  (3LI), 
(3QJ),  (3AC),  3ACE,  3AFB,  (3AHF), 
(3AHK),  3AIC,  3AIS,  3AJD,  3ALI, 
(3ALN),  3AOZ,  (3ARM ),  (3ARN ), 
3ATZ,  3AUN,  3AUW,  3BFU,  3BGT,  3BJ, 
(3CG),  3CK,  (3CN),  3DM,  3FB,  3GX, 
(3HG),  (3HJ),  (3IW),  3KM,  (3LP), 
(3LY),  3NB,  3NH,  (30U),  3QF,  (3RW), 
3TH,  3TJ,  3TT,  3UC,  3US,  3VW,  3XF, 
(3XM),  3YO,  (3ZA),  (3ZF),  3ZO,  4AL, 
4AS.4BQ,  (4BX),  (4CX),  (4DH),  (4DQ), 
(4EA),  (4EY),  4FD,  4GN,  (4XC),  5DA, 
5EA,  5ER,  SFJ,  (SFV),  5HK,  SJD,  SXF, 
5XU,  5ZL,  7XD,  7ZU,  (8AAE),  8AAG, 
8AAV,  8ACF,  (8ADE),  8AFB,  8AFD, 
(8AFG),  8AFS,  (8AGB),  8AGF,  8AGK, 
8AGT.  8AHE,  8AHF,  8AHH,  8AHS.8AIB, 
(8AIG),  8AIZ,  (8AJO),  (8AJT),  8AJV, 
(8AJW),  8AKQ,  (8ALT),  (8AMB), 

8AMK.  (8AMZ),  (8ANO),  (8AOI), 

(8AOT),  8AOU,  8APB,  (8AQV),  8AQZ, 
(8ARD),  (8ARG),  (8ARS),  8ATU, 

8AUE,  8AUR,  8AVI,  8AVO,  8AVT, 
8AWR,  (8AXN),  8AYN,  (8AYS),  8BAH, 
8BAI,  8BBY,  (8BC0),  8BDB,  8BDL, 
(8BDY),  8BEN,  8BEP,  (8BFH),  (8BFV), 
8BHA,  8BHV,  8BPB,  (8BRL),  8BSY, 
8BUA,  (8BUN),  (8BVA),  (8BXC), 

(8CAY),  8CF,  8CG,  8CI,  (8CP),  8CX, 
8DE,  8DY.  8DZ.  (8EA),  (8EB),  8EF, 
8EV,  (SEW),  8 FI,  (8FT),  8GW,  8HG, 
SHY.  8HU,  (SIN),  8.1  J.  (8JP),  (8JQ), 
(8JU),  8KE,  8KK,  (8LH),  8LQ,  (8MJ), 
(8MZ),  8NO.  801.  80J.8PM.8PQ,  (8PT), 
80C,  8RB,  (8RQ).  (8RU).  (8SP).  (8TJ), 
8TK,  8TT,  8TY.  8UC,  8UD,  (SUP).  8VL, 
8VQ.  8UR.  8VW.  8WA,  (8WE),  (8W0), 
8WZ,  (8XE),  8XU,  8YAA,  8YM,  8YN, 
8 YU,  (8ZAC),  8ZG,  8ZO.  (8ZN).  8ZR, 
8ZY.  (9AAW),  9ACB.  (9ACY),  9ACZ, 
9AEK,  9AEY.  9AF.  9AFF,  9AFK. (9AGH), 
9AGR,  9AIP.  (9AIR),  9AIU,  9AKR, 
9AMA,  9AMK.  9AOE,  9AOJ,  9APK, 
9AQE.  9AQM.  9AQV,  9ARG.  9ARZ,  9AS, 
(9AST),  9ASK,  9ASU,  (9AU),  9AWX, 
9AWZ,  9AXU,  9AZA,  (9AZE),  9RDE, 
(9CP).  9DRW,  9DF.H,  (9DLX),  9DMJ, 
9DOI.  9DPH,  9DQY.  (9DWP).  9DXM, 
9DYU.  9DZI.  9ET,  9G0.  9GX.  9HM,  9HR, 
911.  9JN.  (9ME).  9MC,  (90X),  9PD, 
(9PS).  (9RC),  (9TL).  I9UH).  (9UU), 
9VG.  9VL,  9VZ,  (9WT).  9WU,  9YH,  9ZJ, 
9ZN,  9ZY. 

C.W.— 1AEV,  (1AFV),  1 AJP,  (1 ALY), 
1ARY,  (1AVI),  1AVR,  1AWB,  (1AZW), 
(1BCG)  (1  BDI),  1BEA,  (1BKQ),  IBM Y, 
IBSD,  (1BWJ),  1CDR,  (1ES),  (1PE), 
(1PT)  VlQP).  1UN,(1XM),  1ZE,(2XQ\ 
(Canadian  3 B P ) , 3AAN,  3ARI,  3AHK, 
3BEC)  (3BHL),  3CA,  (3CG),  (3DH), 
(3EM)  3GR,  3HG.  (3HJ).(3IW),(3MO), 
3RF)  3ZO  (4BY) , (4CX),  4FF,  4GL, 


Distance  Records 

Y\7  HEN  signals  from  a radio  station 
vv  are  heard  at  unusual  distances  it 
is  proof  that  the  station  is  an  ef- 
ficient radiator  of  energy.  The  loca- 
tion, apparatus,  construction  and 
operation  of  an  efficient  station  is 
therefore,  of  great  interest  to  all 
amateurs,  and  The  Wireless  Ace 
wants  this  information. 

You  are  therefore  requested  to 
send  us  a monthly  list  of  distant 
amateur  stations  heard,  which  will 
be  published  regularly.  Report  only 
stations  located  200  miles  or  more 
distant  from  your  station.  Arrange 
the  calls  by  districts  in  numerical 
order. 

State  whether  the  stations  heard 
use  a spark  or  C.  W.  transmitter. 
The  Wireless  Age  will  follow  the 
records  closely  and  whenever  possible 
will  secure  and  print  illustrated  ar- 
ticles on  the  stations  consistently 
heard  over  long  distances,  for  your 
benefit  and  the  benefit  of  amateurs. 

If  a station  is  an  efficient  radiator 
of  energy,  it  should  be  given  proper 
credit  in  the  history  of  amateur  prog- 
ress, and  at  the  same  time  you  will  be 
be  given  credit  for  efficiency  in  re- 
ceiving in  having  heard  it,  as  your 
name,  address  and  call  letters  will  be 
published  with  all  lists  submitted  by 
you. — The  Editor. 


4GX,  4ID,  5XK  cw  voice,  6WV,  (8ADR), 
(8AGZ),  8A10,  8ALB,  8AML,  (8AMM), 
8AQV,  8AWP,  (8AXC),  8BCI,  8BEF, 
(8BFX),  8BK,  8BNJ,  8BNY,  8BO,  8BOX, 
(8BPL),  (8BRL),  (8BUM),  8BVR, 

(8BWK),  8DE,  8DR,  (8HJ),  (8IB),  8TQ, 
8IV,  8JL,  (8JQ),  8LJ,  (8LX),  (8PT), 
8SE,  8UJ,  8UO,  8UU,  8VJ,  8VO,  8WY, 
8XK,  8XM,  8ZAE,  8ZD,  9AAY,  9AMB, 
(XF1),  (NZO). 

2AQP,  E.  I.AtTFER,  890  E.  137  Street,  New 

York  (Decomber) 

C.  W. — 1AEH,  1AFV,  1AGI,  1AIP, 
1AJI,  1 AJP,  1 AJS,  1 AKB,  1ALG,  1ANQ, 
1AOE,  1ARY,  1 AVR,  1AWB,  1AYL, 
1 AZJ,  1AZW,  1BAK,  1BCF,  1BCG, 
1BDI,  1BEA,  1BES.  IBIS,  1BJH,  1BKA, 
1BMY,  1BQE,  1BUA,  1BWJ,  1CAE, 
1CAK,  1CCP,  1CF,  ICG,  1CGO,  1CJH, 
IDE,  1F.BJ,  1FB,  IFF,  1IV,  INN.  1PT, 
1QG,  1QN,  1QR,  1RU,  1RV,  1RZ,  ITS, 
1UN,  1VG,  1XE,  1XK,  1XM,  1YK,  1ZE, 
3AAB,  3AAE,  3ADT,  3AFY,  3AGN, 
3AHK,  3AJN,  3BC,  3BEC,  3BH,  3BIY, 
3BUW,  3BZ.  3CA,  3CC,  3CG,  3DH,  3ES, 
3HG,  3IQ,  3TW,  3LO,  3LR,  3MO,  3NH, 
30R,  3RF,  3SM,  3ZO,  3ZY,  4 AWL,  4BT, 
4BQ,  4BY,  4 CD,  4CO,  4EK,  4EL,  4EN, 
4FF,  4FS.  4GK,  4GL.  4GX.  4HO  4mv, 
4ID,  4TI,  4IL.  4XC,  4XD,  4XF,  4XQ,  4XR. 
4ZF,  SHA,  SIL,  SLO,  7IY,  8ACF,  8ADG, 
8AEF,  8AGZ,  SAIL,  8AIV,  8AMB,  8AMM, 
8AMQ,  8ANP,  8AOA,  8AOE,  8AOG, 
8 APT,  8AQF.  8AQH,  8AOG,  8AWP, 
8AWX,  8AWY,  8AXC,  8AXU,  8AXN, 
8BFX,  8BMA,  8BMW,  8BM,  8BNJ, 
8BNO,  8BO,  8BOX,  8BPL,  8BRL,  8BUM, 
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8BXA,  80,  8CJ,  8 CUD.  8DR,  8DX,  8GV, 
8GX,  811,  81 Q,  8IV,  8JL,  8JQ,  8KM,  8KP, 
8LJ,  8LP,  8LU,  8LX,  80V,  80W,  8RQ, 
8SP,  8TB,  8UJ,  8UK,  8UN,  8VG,  8VJ, 
8VY,  8WJ,  8WY,  8XH,  8XK,  8XM,  8XU, 
8XV,  8ZAE,  8ZG,  8ZU,  8ZV,  9ACT, 
9AHV,  9AIK,  9AJH,  9AYX,  9BBHr 
9DMJ,  9DV,  9DWJ,  9GY,  911,  9LQ,  9UJ, 
9XM,  9ZD,  9ZV,  9ZY,  Canadian  3BP, 
9AW,  9EF,  XF1,  NMW,  NZO,  WL2, 
WR2. 

Spark.— 1AA,  1ABB,  1AC0,  1AEV,. 

1AHF,  1AHL,  1AIT,  1APO,  1ARY,  1ASF, 

1 AW,  1 AWB,  1AYQ,  1AZK,  1BDI,  1BDT, 
1BEA,  1BGF,  1BIR,  IBIS,  1BJN,  1BJS, 
1BJW,  1BMA,  1BQA,  1BSR,  1 BVB, 
1BWX,  1BWY,  1CAA,  1CHJ,  1CJA,  1CK, 
1CM,  1CWB,  1DY,  1GM,  1HK,  1H0,  1IA, 
IMA.  10E,  10J,  1RV,  1SQ,  1UL,  1YD, 
3AFB,  3AFD,  3AFK,  3AGT,  3AHF 

3AHK,  3AIA.  3AIC,  3AIH,  3AII,  3AJD, 
3ALN,  3ANI,  3ARM,  3AQR,  3ARY, 

3AUE,  3AUW,  3BG,  3BM,  3CG,  3CK, 

3CN,  3FP,  3CM,  3GX,  3GY,  3HJ,  3HX, 
31 W,  3LI,  3NB,  30U,  3PB,  3RW,  3TP, 
3VG,  3VW,  3XF,  3XM,  3ZO,  3ZV,  4AAX, 
4AU,  4AXK.  4BF,  4BG,  4BX,  4CK,  4CX, 
4DH,  4EA,  4F.W,  4FD,  4GD,  4GN,  4LX, 
4XD,  4XQ,  4YA,  5DA,  5FV,  SHY,  5JD, 
5KM,  SXA,  SXB,  6F.N,  8ACF,  8AFA, 
8AFB,  8AFD,  8AFG,  8AFI,  8AGB,  8AHH, 
8AHS,  8AHU,  8AIH,  8AJ,  8AJD,  8AJT, 
8ATW,  8ALD,  8AL0,  8ALT,  8AMZ, 

8ANK,  8AN0,  8ANV,  8AOT,  8APB, 

8ARB,  8ARD,  8ARG,  8AUE.  8AVT, 

8AXN,  8AXO,  8AYN,  8BAX,  8BCO, 

8BFP,  8BFH,  8BGT,  8BHV,  8BKS, 

8RPT,  8BRL.  8BUK.  8BVA,  8CAH, 

8CAY,  8 CM,  8DO,  8DP,  8DY,  8DZ,  8EF, 
8EV,  8F.W,  8HG,  SHY,  8IFA,  8TD,  8J0, 
8TO,  8TT.  8KK,  8LH,  8MT,  8MZ,  8NI, 
8NO.  80E.  80B,  8R0,  8SP.  8TK,  8UC, 
SUP.  8VF.  8VW.  8 WE.  8WK.  8WO,  8XE, 
8YAA,  8YN.  8ZAC,  8ZN.  9ACX,  9AF.U, 
9AGH.  9AGR,  9AST.  9AWT.  9AWU, 

9AWX.  9AXN,  9AYH.  9AZE,  9HP, 
9CP.  9DLX.  9DMT.  9DM0.  9DV.  9DWP, 
9DX,  9GP.  9GV,  9HM.  9MC.  9MD.  90X, 
9PD,  9TK.  9TL.  9UH.  9WU.  9YC,  9ZJ, 
9ZN,  Canadian  3BP,  3MA,  BG4. 

2BAK,  JOSEPH  B.  8X.AVTN,  Old  Poet  Brad 

Oaraee,  TarrrtO"-at  N.  T. 

C.  W. — 1NE,  1ZE,  1BDI.  (2B  AS-phone), 
3BP-Can..  3BZ,  3ZY,  3AAE.  3ADT.  3AHK, 
3ALN,  4FI.  (5FVL  SUU.  5ZA.  8BK.  8IV, 
(8IQ),  (8VY),  8XK.  8XV,  8ZN,  (8ZV), 
8ZZ.  (8ABO),  8AGF,  8AGL,  (8AGZ)r 
8AI0,  8 A LB.  8ALY.  8A0F,  (8AOV), 
8AOZ,  8AWP.  (8RFXL  8BRC.  8BRL, 
8P.XA,  9DV.  911,  9RT,  9XM,  9AKR,  9ARK, 
9BL0,  9XAB,  MNW,  FI. 

8YAA  and  8AXC,  ETIWABO  MANLEY,  328 

ronrth  Street.  Marietta,  Ohio 

Spark.— 1AW,  1CK,  1GM,  1YD,  1AEV, 
1AMD.  1ARY,  1 A/  K,  1BGF.  2BB.  2BW, 
2CY,  2DK,  2DN.  2F.L,  (20M),  2TJ,  2TS, 
2WB,  2WP,  2WZ.  2XK,  2X0.  2ZC.  2AIM, 
2A0I.  2BIS,  C2BTO),  3 AC,  3BG,  3CC.  3CG. 
3CN.  3DH.  3FB  3FJ,  3HB.  3HJ,  3IW.3LP, 
(3NB),  30U,  3PU,  3QJ.  3UC,  3XM.  3YV, 
3ZA,  3ZC,  3ZN.  3Z0,  3ZV.  3ZY,  3AAM, 
3AAN,  (3AHK).  3AJD,  3ALN,  3AMB, 
3A0V,  3AQR.  3ARM.  (3AUW1,  3BFU, 
4 AS,  4BS,  (4CD),  4CG,  4CX.  4DH.  4DT, 
4EA,  4EK.  4EY.  4FB,  4FD.  4GH,  (4GN)r 
4HS,  4HW,  4LX,  4XA.  4YB,  SDA,  SEK, 
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5ER,  SFJ,  5FV,  5HK,  SJD,  5KC,  SXA, 
SXB,  5XK,  5XU,  SYL,  (5ZL),  5ZE,  SZW, 
SZZ,  SZAB,  SZAD,  8CG,  8CH,  8DP,  8DY, 
8EB,  8EF,  8EW,  8FI,  (8FT),  8HY,  8JJ, 
8KK,  8LH,  8MJ,  8MZ,  8NG,  8N0,  801, 
8SP,  8TJ,  8TT,  8VL,  8VQ,  8WE,  8WK, 
8W0,  8WZ,  8XA,  8XE,  8YN,  8ZA,  8ZN, 
8ZY,(8ZAC),  8AAV,  8ACF,  8ACH,  8AFB, 
(8AFD),  8AHH,  8AHU,  8AIZ,  8AJT, 
(8AJV),  8AKS,  8ALU,  8AMZ,  8AOG, 
8A0T,  8APB,  8ARD,  (8AUE),  8AUY, 
(8AXN),  8AX0.  8AXQ,  8AXS,  8AYN, 
8BAH,  8BC0,  8BDY,  8BF.P,  8BFH,  8BIB, 
8BRL,  8BUN,  8BVA,  8CAY,  9AU,  9CP, 
9DF,  9DR,  9FU,  9GS,  9HI,  9HM,  9HR, 
9JQ,  9KF,  9LF,  9LW,  9MC,  9ME,  9NR, 
90X,  9PD,  9PS,  9TL,  9UH,  9UU,  9VL, 
9WU,  9WT,  9X1,  9YA,  9YB,  9YC,  9YM, 
9YQ,  9YAC,  9YAE,  9YAK,  9ZC,  9ZJ, 
9AAP,  9AAW,  9ACB,  9ACN,  9AEG, 
9AEY,  9AFF,  9AGG,  9AGH.  9AGR,  9AIF, 
9AIG.  (9AIRL  9ALU,  9AMK,  9AM0, 
9AMQ,  (9AMS),  9A0J,  9A0U,  9AOX. 


THE  WIRELESS  AGE 


9AQE,  9AQM,  9ARR,  9ASJ,  9AWX, 
9AXU,  9AYH,  (9AYW),  9AZA,  9AZE, 
(9BDS),  9BEE,  9DAJ,  (9DHZ),  9DLX, 
9DMJ  (9D0I),  9DQQ,  9DQY,  9DRT, 
9DRV,  9DVE,  (9DWP),  9DXE,  9DXM, 
9DZI,  Canadians  3BP,  3GE. 

C.  W.— (1QP),  1RU  icw,  ITS,  1UN, 
1XM  icw,  1ABU,  1AJP,  1ANQ.  1ARY, 
1AVR,  1BCF,  1BCG,  1BDI,  1BKQ,  1BUI, 
2BB  fone,  2CS,  (2EH),  2FD,  (2FPicw)cw, 
2KP,  2MW,  2NN,  (20M),  2RU,  2XD  fone, 
2XQ  cw  icw,  2ZD,  2ZL  fone  cw,  2ZV, 
2AAB,  2AAX,  2AFP,  2AGB,  2AJE,  2AST, 
2AUU,  2AWA,  2AWF,  2AWL,  2BAK, 
2BAY,  2BBF,  2BEA,  2BEB,  2BFZ,  2BML, 
2BRB,  3BB  fone,  3BC,  3BZ,  3CA,  3FS, 
3HG  icw,  3HJ,  (3M0),  3RF,  3XT,  3Z0 
fone  cw,  3ZY,  3ZAB,  3AAE,  3AHK,  3AIS, 
3AJB,  3BIY,  4BQ,  4BY,  4CE,  4C0,  4EH, 
4EL,  4EN,  4GL,  4H0,  4HW,  411,  5 A A, 
5UU,  SZL,  8AR,  8BK,  8BO,  8BU,  8CI  icw, 
8DR,  811,  8IV,  8JQ,  8KH,  8LX,  8SP  cw 
icw,  8UJ,  8VJ,  8XK,  8XM,  8XV,  8ZG, 


8ZU,  8ZV,  8ABO,  8AGZ,  8AIL,  8AIX, 
8ALB,  8ALV,  8 AM  K,  8AMM,  8AMQ, 
8A0A,  8AQI,  8AQV,  8AQZ.  8ARW, 
8AUO,  8AWP,  8AWX,  (8BEF),  8BFX, 
8BLT,  8BNY,  8B0X,  (8BUM),  8BXA 
8BXF,  9FM,  911,  9NX,  9PG,  9VG,  9WC, 
9ZY,  9ZAF,  9AJA,  9AJH,  9AKR,  9BBF, 
9BED,  9BIK,  9BMD,  9DVA,  9DWJ, 
9DYU,  9DZQ,  Canadians  3BP,  9AW, 
KDKA,  NMW,  NOF  cw  icw,  NSF  cw  icw, 
NZO  cw  icw,  WDY,  WJZ,  XF-1,  KY. 

8BDB.  JOE  J.  HILL,  1572  Virginia  Street, 

Charleston,  W.  Va.  (December) 

Spark.— 1AW,  1BVB,  IMA.  2AR,  2AFK, 
2AIM,  2AHU,  2BAS,  2DK,  2DR,  20  M, 
2TC,  2WB,  3AC,  3AHK,  3AJD,  3A0V, 
3AQR,  3ARM,  3AUW,  3BG,  3CG,  3CN, 
3DM.  3HJ,  30U,  3RW,  3UC,  3VW,  3YV, 
4BQ,  4CX,  4DH,  4EA,  4FD,  4GN,  4YB, 
5BY,  5EK,  5FV,  5HK,  SPY,  5XA, 
5ZAB,  5ZL,  SZZ,  8ACF,  8AFB,  8AFG, 
8AHS,  8AIZ,  8AJT,  8AJV,  8AKQ,  8 ALT, 
8AM B,  8AND,  8AN0,  8ANV,  8A0T, 

8APB,  8ARD,  8ARS,  8AUE,  8AVT, 

8AXN,  8BQ,  8BC0,  8BDY,  8BEP,  8BEN, 
8BFH,  8BHV,  8BIB,  8BQT,  8BSY, 

8BUN,  8CAY,  8DP,  8DY,  8DZ,  8EB,  8EF, 
8EV,  8HR,  81  A,  8KP,  8LF,  8LH,  8MJ, 
8ML,  8MZ,  801,  80J,  8TK,  8TT,  8UC, 
8UP,  8UW,  8VL,  8 WE,  8WL,  8WO,  8XE, 
8YAA,  9AAK,  9 A CL,  9ACN,  9AEK, 

9AEY,  9FC,  9AGH,  9AGR,  9AIF,  9AIR, 
9ALP,  9AMK,  9AMS,  9APS,  9AQE, 

9AQM,  9ARG,  9ASJ,  9AUH,  9AWU, 

9AWX,  9ABL.  Canadian  3BP,  3LI. 

C.  W.— 1 AFV,  1ATP,  1 ARY,  1BCG, 
1CAE,  1CLI,  1QN,  1UN,  1XM,  1YK,  1ZE, 
2AAB,  2AAX,  2AJW,  2AWF,  2 AWL, 

2BAK,  2BB,  2BGH,  2BFG,  2BSC,  2FD, 
2FP,  2KL,  2NN,  2NZ,  20E.  2UD,  2VA, 
2XQ,  2XR,  2ZV,  3AAE.  3AAY,  3AIS. 
3BA,  3BEC,  3BHL,  3FS,  3LR,  3MO,  3VS, 
3XL,  3ZY,  3ZO,  4BK,  4CY,  4DH,  4EL, 
4GL,  4TD,  4ZF,  8ABQ,  8ADR,  8AGZ, 
8ALB,  8ALY,  8ARW,  8AWP,  8AWY, 
8R0.  8BU,  8BEX,  8BFX,  8BNJ,  8BNY, 
8ROX,  8RUM.  8BXA,  8RZT,  8DR,  8DV, 
8FQ,  8H.T,  81 K,  8JQ,  8NN,  80W,  8UJ, 
8XK.  8XM,  8XAE.  9 MAY  9AJH,  9AKR 
9 ARK,  9BAP,  9BIZ,  911,  9X1. 

8GP.A.  HARP,  4838  Lincoln  Avenue,  Detroit, 

Mich.  (December) 

Spark. — 4EA,  5F0,  5HK,  SXA,  SZZ, 
8CP,  8LF,  8SP,  8UC,  8UR,  9AAP,  9AAW, 
9ACN,  9AGH,  9AKU,  9AQE,  9AWX, 
9DKV,  9DQQ,  9DWP,  9DXM,  9DYU, 
9HM,  9LF,  9LW,  9TL,  9WT,  9ZN. 

C.  W — 1ARY,  1BCG,  2AWL,  2FP, 
3AAB,  3AAE,  3AAX,  3AHK,  3HG,  3LR, 
4EN,  4BY,  4GL.  SLA,  8AGZ.  8AQV, 
8BEF,  8BFX,  8BMA,  8JL,  8LX,  8XV, 
9AUL,  9AJA.  9AYS,  9BBF,  9HW,  9LE, 
9NX.  9RV.  9X1. 

SZAC,  CLIFFORD  H.  GALLOWAY,  Barnes- 

vllle,  Ohio  (December) 

Spark.  — 1ABB,  (1AEV),  1AKG, 
(1ALK),  1AMD,  (1APO),  1ARY,  1AW, 
1 AWN,  1AZK,  1BDC,  1BGF,  (1BVB), 
1BWK,  1CHJ,  1CM,  1DY,  (1DZ),  1GM, 
1HK,  1RV,  1SN.  ITS,  1WR,  1YD,  2AAF, 
(2AER),  2 AFP,  (2AIM),  2AJE,  2ALY, 
2AQI,  2AWF,  2AWU,  2AYR,  (2BJO), 
(2BK),  2BM,  2CC,  2CM,  (2CY),  2D  A, 
2DN,  (2EL),  2DR,  2FD,  2FJ,  (2FP), 
2GK,  2JU,  2MK,  2M0,  (20M),  2PI,  2PL, 
2PV,  (2QR),  2RM,  2TF,  2TJ,  2TL,  2TS, 
2VK,  2VM,  2VU,  2WB,  2WC,  2YV,  2XK, 
2ZZ,  (3AC),  3ACM,  3AHF,  (3AHK), 
3AJM,  (3ALN),  3ANQ,  3AOU,  (3AQR), 
(3ARM),  (3AUW),  3BG,  3BGT,  (3BFU), 
3BHL,  (3CG),  3CN,  3DM,  3FB,  3GG, 
3GM,  (3HG),  (3HJ),  3HZ,  (3IW),  3KM, 
(3LP),  3NB,  30B,  30U,  3PB,  3QV, 
3RW,  (3TA),  3UC,  3UK,  (3UQ),  3XC, 
(3XF),  3XM,  3YV,  3ZA,  3ZJ,  3ZO, 
(4AG),  (4AS),  4AU,  4BI,  4BQ,  4BX, 
4CG,  (4CX),  (4DH),  4EA,  4EL,  4FD, 
4GH,  4GN,  4GU,  4HS,  4WC,  4YA,  (4XC), 
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150-500  m. 


Mu-Rad  Radio  Frequency  Amplifiers  Use  A.  C. 
for  Filament  and  Plate  Supply. 

Saves  charging  of  storage  batteries 
Saves  plate  battery  cost 
Increases  tube  life  60 Jo 

Uoes  four  tubes,  three  for  Amplification,  one  ea  rectifier.  To  be  connected 
between  toner  and  detector  and  operated  direct  from  alternaUng  current  house 
lighting  circuit.  NO  A.  C.  HUM. 

GUARANTEE.  Sold  with  a guarantee  of  greater  'amplification  than  that  of 
any  similar  amplifier  thus  far  produced. 

R.  F.  Amplifier  Type  MA-11  - Price  $125.00 

(without  tubes) 

MU-RAD  R.  F.  Amplifier  Transformers 

bring  in  signals  which  are  absolutely  Inaudible  with 
detector  and  audio- frequency  ampliflca/tion  (however 
gr«it).  Supplant  and  far  mirpaaa  regenerative  tuners 
in  sensitivity.  No  tuning  adjustments  or  ticklers. 
GUARANTEE:  Sold  with  a guarantee  of 

greater  amplification  than  that  of  any  other 
similar  transformer  available. 

R.  F.  Amplifier  Transformer 
Type  T-ll  Price  $9.00 

Superlative  Performance  - - - Superlative  Workmanship 

Dealers:  Write 

LABORATORIES 

ST.  LOUIS,  MO. 


MU-RAD 

ASBURY  PARK,  N.  J. 


When  writing  to  advert l**ers  please  mention  THE  'WUREHaDSS  AGE 
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5AA,  SAF,  SDA,  5EK,  5EW,  SF1,  5FJ, 

SFV,  SHK,  SIS,  (SJD),  SKC,  SLV,  SPY, 

5RL,  (5SM),  5UG,  (SXA),  5XB,  5XJ, 

5XK,  SXU,  SYE,  SYL,  (SZAB),  SZL, 

SZW,  SZZ,  7ZU,  9AAJ,  9AAP,  (9AAW), 

9 AC,  9ACB,  9ACL,  (9ACM),  9ACN, 
(9ACY),  9AEK,  9AEY,  9AF,  9AFC, 
9AFV,  9AFW,  9AGN,  (9AGR),  (9AHZ), 
(9AIE),  (9AIG),  9AIP,  (9AIR),  9AJA, 
9AKA,  9AKV,  (9ALH),  9ALP,  9ALS, 

9 ALU,  9AMA,  9AMK,  9AMS,  9AM T, 
9ANS,  9AOE,  (9AOH),  9AOJ,  9AOU, 

9 A PS,  9APX,  (9AQE),  9AQL,  (9AQM), 
(9ARG),  9ARI,  9ARX,  9ARZ,  9ASE, 

9ASJ,  9ASK,  (9ASU),  (9ATN),  (9AU), 
9AVC.  (9AVPL  (9AWX),  9AZA,  9AZE, 

9BD,  9BP,  (9CP),  (9CS),  9DAL,  9DBI, 

9DF,  (9DHZ),  (9DLX),  (9DMJ),  9DOI, 
9DPB,  9DPH,  9DQQ,  (9DRJ),  9DV, 
9DVK,  9DVM,  9DWJ,  9DWP,  9DXM, 
9DYU,  (9DZE),  (9DZI),  9EE,  9EG,  9ET, 

9FS,  9FU,  9GN,  9GP,  9GX,  9HI,  9HM, 

9HR,  9HT,  9JN,  (9JQ),  9KF,  9KO,  9LF, 
(9LW),  (9LZ),  9MC,  9ME,  9MP,  9MS, 

9NH,  9NR,  (90X),  9PI,  9PN,  9PS,  9QH, 

9RI,  9RP,  9RY,  9TL,  9UC,  (9UH),  9UM, 
(9UU),  9UY,  (9VK),  9VL,  9VZ,  9WK. 
(9WT),  (9WU),  9XJ,  9YAC,  9YAE, 
9YAK,  9YC,  9YM,  (9ZB),  (9ZJ),  9ZN, 
Canadian  3BP,  3EI,  3FO,  (3GE),  3SP. 

C.  W.— (1AFV  icw),  1AJP,  1ARY, 
1AYL  icw,  1BCG,  1BDG,  1BEA,  1BEP 
fone,  1BKE  fone,  1ID,  1QN,  1QR  fone, 

ITS.  1UN,  1XD  fone,  1XM  icw,  2AAX, 
2AJR,  2AJW.  (2ARB),  2ARY,  2AWL, 

- 2BB  fone,  (2BML),  2BRB,  2BRC,  2BFZ, 
(2CAP  icw),  (2EH),  2EL,  2FD,  (2FP 
icw),  2FS,  2KL,  20M,  (2RB),  2RU,  2TK, 

2UD,  2WX,  2XB  fone,  2XD  fone,  2X1 
fone,  2XJ  fone,  (2XQ  icw),  2XR  fone, 

2ZD  fone,  2ZL,  2ZV  fone,  3AAE,  3AEV, 
3AFU,  3BA,  3BQ,  3BZ,  3DH  icw,  3GR, 

3HJ,  3SQ,  3ZO  fone,  4BQ,  4BY,  4EB,  4EL 
fone,  4GL,  4GX,  4XC,  5FV  icw,  5UU  icw, 

SZA,  6XAD,  9 AAV,  9ANE,  9ARK,  9EK, 

9FM,  9NX,  9RT,  9ZV,  9XM  fone.  Cana- 
dian  3BP  fone.  Also  CW.  ANS,  NSF, 

WA1,  WL2,  XFI. 

SBYZ.  HARRY  HCHOYNFKLDER,  513  Boone 

Street,  Pottavtlle,  Fn.  (December) 

1AG,  1AW,  1HO,  ITS,  1VO,  1XE,  1XD, 

1ZE  1AFV,  1AEV,  1ARY,  IB  EG,  1BEO, 
1BYG,  1XAB,  2EH,  2EL,  2ER,  2CK,  2XB, 

2XQ,  2BKA,  2BWK,  3AF,  3AG,  3AH,  3BD, 

3BF.  3BK,  3BM,  3BX,  3CK,  3DH,  3DF, 

3DM,  3FB,  3FR,  3GG,  3GX,  3HJ,  3IW, 

3PL,  3LP,  3RB,  3RG,  3TA.  3TS.  3UZ,  3XF, 

3ZO,  3ZV,  3ZY,  3AAV,  3ABK,  3AJD,  3AJS, 
3ACV,  3AIC  3ARY.  3ASQ,  4EA,  8AP, 

80 P,  80X,  8BF,  8BU,  8CG,  8EF,  8HR, 

8HY,  8IN,  8ME,  80A,  80F.  80P,  80X, 

8PQ.  8SP,  8ZY,  8AEF,  8AFD.  8AIK, 
8AIO.  8ALM.  8APB.  8ASY.  8AVV,  8AYN, 
8AZO,  8BEP,  8BP0.  9CP,  9VL,  9XM, 

9ZF,  9TL,  9AIR,  9DWP. 

ran,  A.  J.  MANNING.  Salem.  O.  (December) 

C.  W.— 1QN,  (ITS).  (1ZE),  1AFV, 
1ARY,  1BCG,  1BDI.  1BWJ.  1XAD  voice, 

2BB,  2BG,  2CS.  20M,  20Z,  2UD,  ZWP, 

2ZV,  2ZD.  2XQ,  2AAB,  2AAC,  2 A AX, 
2AUU,  2AWL,  2BIS.  (2BAKY  2BFD, 
2BEB,  2RUA,  3BZ,  3CA,  3EQ,  3FM,  3FP, 

3FR,  3FS,  3LR,  3M0.  3VA,  3XY,  3ZM, 
(3AAE),  3AAN,  3AFB,  3AFU,  3BEC 
Can.  3BP,  4BT,  4B0,  4BY,  4 CD,  (4EL), 

4ID.  4XC.  4YA,  4ZF,  6XAC,  6XAD.  8AI, 

8VY,  8XY.  8ZU.  8ZZ.  8BRC.  8BXA.  8BZT, 

9EA,  9EM.  911.  9PG.  9RT.  9VG.  97B, 
(9ZT),  9ZY,  9XM,  9X1,  9AAS,  9AAV, 
(9AJH),  9AC0,  9AKB,  (9AKR),  9AJP, 
9AVN,  9BBF,  (9BIC),  9BL0,  9BED, 
9DWI,  9XAB. 

WVBC  FIEU>  ARTILLERY  SCHOOL,  Camp 
Knox,  Ky.  (Doo-  Jm) 

Spark— 2MO,  2FD,  3HD,  3ZZ,  3G0, 

4AG  4BQ,  4GN  SZAB  SZZ,  SZA,  SXA, 

SXB,  SZL,  SJ N,  5ZJ,  eights  and  nines  too 

aameroaa.  ^ 

Wtwm  writing 


C.W. — IAN,  1XE,  1UN,(IARY),  1AMQ, 
1BCG,  1BUA,  1ZE,  1BKG,  1XM,  1BZY, 
1AYL,  1CAK,  1WX,  1AJZ,  1ARN,  1BCX, 
2WP,  2XQ,  2FP,  2FD,  2JM,  2BQ,  2BK, 
2AK0,  2BRZ,  2BIS,  2BSY,  2BGH,  2BFZ, 
2BZG,  2AWL,  2AAB,  2AAE,  2AHK,  2FS, 
2M0,  2AHA,  2FF,  2ZL,  2KL,  2BGU,  3BZ, 
3DH,  3 EG,  3EN,  3EZ,  3FM,  (3FS),  3HJ, 
3XC,  3ZO,  3ZY,  3HG,  3TJ,  (3BP-Can.), 
4AS,  4BK,  4BY,  4BZ,  (4BQ),  4CO,  4CX, 
4DH,  4HW,  4XB,  4GL,  4GN,  4GE,  4GU, 
4EL,  (4FT),  4AI,  41D,  411,  4LE,  4EN, 
5DA,  5KU,  (SKP),  5UU,  5FV,  5JD,  5DU, 
5ZAK,  5KA,  5ZC,  5ZZ,  (SZU),  5FV,  5XJ, 
5FX,  5XB,  5ZA,  SLO,  5ZL,  6\W,  7ZU, 
8AF,  8BA,  8CP,  (8BK),  8BO,  8DR,  8DV, 
8EA,  8FI,  8GE,  8GV,  8IH,  811,  8IV,  8JL, 
8JP,  8JS,  (8KH),  8NM,  (8BK),  (8BUM), 
8ARZ,  8ZV,  8ZZ,  8ZAE,  8GX,  8ANO, 
8BFZ,  8AWP,  8AMZ,  8AWY,  8A0V, 
(8BXA),  8AGZ,  8BPL,  8N0,  8ILV,  8ARX, 
8AKJ,  8BRC,  8AQF,  8QAE,  8ZG,  8ZAC, 
8UJ,  8AWF,  8VY,  8ADV,  8MQU,  8AYP, 
8AI0,  8ARZ,  8YAF,  (8UK),  8BEQ,  8AJU, 
(8LX),  (8LV),  (8LU),  8BFX,  8AFD, 
8AGL,  8AHR,  8ACR,  8AHR,  8BEP,  8AKJ, 
8ZN,  8XV,  8WY,  8ABW,  8AOG,  8AGZ, 
8PF,  8AY,  8VVP,  8 ML,  8ALY,  8BF.F, 
8BEP,  8BS,  8BBW,  8UJ,(8VJ), 8WR, 8ZP, 
8NQ,  (8B0X),  8ADR,  8BRZ,  9AU,  9BL, 
(9ARK),  (9HK),  9DY,  9FM,  9HI,  9HM, 
9HW,  911,  910,  9JD,  9LF,  9KF,  (9LQ), 
9NQ,  9NR,  (9NX),  9AON,  9PS,  (9PG), 
(90U),  9UC,  9ZB,  9ZY,  9ZQ,  9WD, 
(9YC),  (9LK),  (9ZJ),  (9VG),  (9BDE), 
(9BIK),  9B0P,  9BBF,  9YQ,  9AUA, 

(9PG),  9AQR,  9AJA,  9HW,(9AYS),  9FG, 
9DKP,  9AKR,  9 A LG,  9ARY,  9AKB,  9KR, 
(9AAV),  9ARJ,  9BBF,  9BHE,  9ARJ,  9X1, 
9IX,  9DVA,  9DKV,  91 1,  WL2,  WJZ,  WDY, 
KDKA,  NX1,  (AN5),  (XFI),  XB1,  NZO, 
NMW,  NSF. 

SCP,  ORLO  PALMER,  233  X.  Util  Street, 

Holland,  Michigan.  (December) 

(Can.  2EL),  Can.  3BK,  Can  3BP,  Can. 
3GE  Can.  3IE,  (2AWF),  2FP,  (20M), 
2PU,  3AIQ  4BQ,  4DH,  4GN,  SFV,  SHD, 
SHK,  SXA.  8CI,  (8DZ),  (8EB),  (8EW), 
(8FI),  (8FT),  8MJ,  8M0,  (8N0),  80U, 
8PM,  8RU,  8TJ,  (8TK),  (8UP),  (8VY), 
(8WE),  (8WD),  8XE.  8TO,  8ZA,  (8ZF), 
(8AFB),  (8AIB),  8AIO,  (8AIX),  8AKQ, 
(8AMZ),  8APB,  8AQV,  8ARS,  (8ASZ), 
8ATU,  (8AUM).  (8AVT),  (8AWU), 

8AXN,  8AYS.  (8AZG),  8BAP,  8BCO, 
(8BCY),  (8BEN),  (8BEP),  (8BLW), 

(8B0G),  (8BPG),  (8BTL),  (8BUC),  9CA, 


Brand  new — 10  pap© — two  color  AIK*  Cata- 
logue just  off  the  press,  profusely  illustrated 
from  cover  to  cover.  It  describes  in  detail 
the  unusual  features  of  ABC  UNITS,  built 
on  the  sectional  system  so  that  you  can 
add  to  your  station  like  a sectional  bookcase. 
Also  describee  fully  ABC  Coils;  ABC  Saco- 
Clad  Transformers;  ABC  Variable  Condens- 
ers and  a complete  line  of  small  parts. 
Valuable  information  about  Wireless  Tele 
phone  broadcasting  is  also  included.  Prices 
quoted  represent  a new  low  level  for  ap 
para  tun  of  recognized  quality. 

I Send  ten  cents  today  for  Catalog  W2. 
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ANDREWS  & H0LUNW00D 

500  Fifth  Asanaa,  N.  Y.  Dapt.  4. 
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The  Wireless  Age  Classified 
Ads  Bring  Results! 


Dealers  and  Radio  Citizens 
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LARGE  AND  COMPLETE  ASSORTED  STOCK 
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9CP,  9DZ,  9ET,  (9FU),  9GN,  9HT,  9HM, 
(9JN),  9K0,  9MC,  (90A),  (90X),  9PS, 
(9PD),  9RC,  9RY  9TL,  (9UG),  (9UH), 
(9UI),  9UU,  (9VL),  9WU,  (9X1),  9ZN, 
9ACB,  9 AFC,  9AGR,  9AIF,  9AIK,  9AIR, 
(9ALH),  9AMA,  9AMQ,  (9AN0),  9ANP, 
9A0N,  9APA,  9ARG,  (9ARZ),  (9ASE), 
(9ASJ),  (9ASK),  9ATN,  9AWX,  9AXU, 
(9AZE),  (9AZF),  9BDS,  9BIJ,  9DBU, 
(9DKQ),  9DQQ,  9DNJ,  9DNC,  9DYU, 
9DYY,  9DZE,  (9DZI),  9DWP. 

8ZAE  (ex-8Zl>).  Pittsburgh,  Pennsylvania, 

(December  and  January). 

C.W. — (1  AFV),(1  AJP).IANQ.(IARY), 
1BCG,  IB  DC,  1BKQ,  1BMY,  1BDI, 
(1BWJ),  1AZW,  1BSD,  IBEA,  1CAK, 
1DY,  IFF.  1UN,  IRQ,  (IRS),  ITS, 
(1RZ),  2AAB  2AID,  (2AWF).  2AJVV, 
2AYQ.  2BIS,  (2BFZ),  2BC.  2BRB,  2BF.B, 
2BB,  2CBG.  2AYI,  2AVX,  2DN,  2EL,  2FP 
2NZ,  20M,  (2MW),  2PF,  2KP,  2WP,  2XB, 
2XQ,  3AFB,  3ARM,  3AFU,  3AHK,  3ANJ, 


3AEV,  3BZ,  3BFU,  3CC,  (3CG),  3GE, 
3HG,  3HJ,  (3M0),  (3SM),  3ZY,  3Z0,  3ZZ, 
4BQ,  4BY,  4BK,  (4EL),  4EN,  4CY,  4DC, 
(4EH),  4FF,  4H0,  4GL,  4GH,  4HW,  411, 
4ID,  4ZE.  4ZF,  5FV,  5LA,  (5UU),  SZA, 
8ADR,  8AIL,  8AIZ,  (8AQV),  8AMQ, 
(8ARW),  (8AWY),  8AWF,  8AKI,  8AGI, 
8AGL,  8BFH,  (8BFX),  (8BRC),  (8BXA), 
(8BNY),  8BVT,  8BLT,  8AWP,  8BEF, 
8BZO,  8B0X,  8BBK,  8BRT,  8IQ,  (8IV), 
811,  8IH,  8JS,  8JL.  8KH.  8LV,  8NI,  8SP, 
8UJ,  (8UK),  8VK,  8VL,  8SE,  8UQ, 
(8YAC),  (8ZG),  9AAS.  9AJA,  9AAV, 
(9AJH),  9AKB,  (9AKR),  9AXK,  9AYS, 
9AJP,  9BN0.  9BBF,  9DV,  9DWJ,  9GL, 
9HW,  911,  9XM,  9ZB,  NSF,  NZO,  NOF, 
NMW,  (DF-1),  CF-2,  CL-2,  KDPM,  WJZ, 
WDY,  KYW. 

Spark—  1AW,  1AYL,  1BRW,  1HO, 
1BOQ.  ISC,  2AAC,  2AAX,  2AJW,  2AR, 
2EL,  20M,  2FP.  2QR,  2NZ,  3ALN,  3BP, 
3GO,  3HJ,  3 KG,  3LI,  3EI,  3GN,  3QW,  3PU, 


30U,  3XC,  3XL,  3XM,  3YK,  4BQ,  4BX, 
4CX,  4EA,  4GN,  411,  5DA,  5FJ,  SFV, 
5HK,  5PY,  5XA,  SXF,  5ZL,  5ZZ,  8AFG, 
8AYN,  8AXK,  8BEP,  8BXK,  8CEB,  8CH, 
8AXO,  8AJB,  8DY,  8FI,  8BXC,  8GH,  8HG, 
8JO,  8JJ,  8KK,  8MM,  8NB,  8NZ,  8MJ, 
(8PT),  8TT,  8TJ,  80L,  SWA,  8 WE,  8WO, 
(8XE),  8YN,  8YM,  8ZA,  8ZAC,  8ZP, 
8ZAA,  9ACB,  9ACY,  9AU,  9AAX,  9AWX, 
9AMB,  9AQE,  9ARG,  9AGR,  9ARY, 
9DLX,  9DXM,  9DYM,  9DSO,  9FS,  9HR, 
9CA,  9MC,  9ME,  90X,  9UU,  9UH,  9VL, 
9YM,  9YC,  9YA,  9YB,  9YAE. 

Longest  distance  covered  by  8ZAE  to  date 
6BF  on  January  1st  with  10  watts  CW. 


National  Amateur  Wireless 
Association 

(Continued  from  page  42) 

T OCAL  amaiteur  wireless  operators  have 
become  so  numerous  that  the  St-  Cath- 
arines Radio  Association,  Ontario,  has  de- 
cided to  rule  the  waves  overhead.  Here- 
after low  power  transmission  only  will  be 
permitted  during  certain  night  hours,  while 
others  are  set  apart  for  long  distance  work 
exclusively  and  for  testing. 

“Free  ether  for  all”  is  the  rule  during 
the  daytime. 

The  following  schedule  for  operation  of 
amateur  stations  has  been  adopted: 

From  7 a.  m.  to  S.30  p.  m.  free  ether  for 
all. 

From  5.50  p.  m.  to  6 p.  m.  testing  only. 

From  6 p.  m.  to  7.30  p.  m.,  low  power 
transmission  only. 

From  7.30  p.  m.  to  10  p.  m.  silence,  lis- 
tening-in period  for  concerts  and  so  forth. 

From  10  p.  m.  to  11  p.  m.,  free  ether  for 
all. 

From  11  p.  m.  to  7 a.  m-,  long  distance 
work  only;  all  local  work  ceases. 

A A 

'T'HE  Arlington  Radio  Qub,  Arlington, 
A Mass.,  has  recently  acquired  a station 
license,  1COD,  and  is  now  operating  a tele- 
phone transmitter  using  5-watt  tubes.  This 
station  is  noted  for  its  fine  modulation. 
Plans  are  under  way  to  install  in  the  near 
future  a C.W.  transmitter  using  3 50-watt 
tubes  for  CW.,  1CW  and  phone. 

A A 

\\JH*ELESS  enthusiasts  of  all  ages  and 
both  sexes  compose  the  membership  of 
the  Seattle  Radio  Association. 

The  purpose  of  the  organization  is  two- 
fold. It  serves  to  control  the  traffic  of  the 
air  to  both  radiophone  and  telegraph  com- 
munication, supervision  being  placed  in  the 
hands  of  Traffic  Manager  Howard  S.  Ma- 
son, who  is  also  president  of  the  club. 
Rules  governing  the  hours  at  which  local 
and  long  distance  conversations  may  take 
place  have  been  worked  out  by  the  club, 
and  as  a result,  the  confusion  which 
reigned  prior  to  its  inception  is  being  re- 
placed by  carefully  regulated  traffic. 

The  other  object  of  the  club  is  to  en- 
courage experiments. 

Regular  weekly  meetings  of  the  club  at 
the  assembly  hall  of  the  Chamber  of  Com- 
merce will  be  addressed  by  authorities  on 
radio  developments. 

A A 

D P.  WILLIAMS,  station  call  8ZAE 
(formerly  8ZD)  of  Pittsburgh,  Pa. 
using  two  5-watt  UV-202  tubes  has  been  re- 
ported heard  in  Santa  Paula,  Cal.,  by  Paul 


Hello  Everybody! 

(This  is  Radio  KZC  Speaking) 

THE  LATEST  SELECTION  IS 

“MAIL  ORDER  BLUES” 

Have  you  ever  heard  it?  No!  Well,  then  you  must  he  one 
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K.  Churchill,  6BF.  Mr.  Churdhill  writing 
under  date  of  January  2,  states  he  heard 
45ZAE  on  night  of  January  1,  calling  CQ, 
and  then  5FA  at  about  9.50  F.  M.,  Pacific 
time.  The  C.W.  signals  were  QRZ  on  one 
stage.  Mr.  Williams  has  checked  this  DX 
record  with  his  log  and  found  it  correct. 

A A 

I N listing  the  stations  heard  by  P.  F.  God- 
ley  in  Scotland,  during  the  recent  trans- 
Atlantic  tests,  the  station  of  J.  Edward 
Brown,  1BKA,  Glenbrook,  Conn.,  was 
•omitted  through  error.  Signals  from  1BKA 
station  were  heard  by  Mr.  Godley  on  the 
same  night  that  signals  from  1RZ,  2 ARY, 
2AJW  and  3FB  stations  were  heard. 

A A 

IN  addition  to  2ZL,  the  following  stations 
1 have  been  reported  as  having  been  heard 
by  English  amateurs,  during  the  recent 
trans-Atlantic  tests. 

1ZE,  Irving  Vermilya,  Marion,  Mass. 

IDA,  Frank  Wigglesworth,  2 West  Hill 
Place,  Boston,  Mass. 

1UN,  Joseph  B.  Dodge,  26  School  Street, 
Manchester,  Mass. 

1AFV,  F.  Clifford  Estey,  11  Mt.  Vernon 
Street,  Salem,  Mass. 

A A 

QIGNALS  from  the  station  of  A.  C. 
° Mertz,  9AKR,  Mt.  Carroll,  111.,  have 
been  heard  recently  at  6AOW,  Riverside, 
Calif.,  and  also  at  other  points  on  the 
Coast.  The  transmitter  at  9AKR  is  a 100- 
watt  Kenotron  set,  em-ploying  two  keno- 
trons  and  two  UV-203  Radiotrons. 

A A 

A T its  regular  monthly  meeting,  January 
“ 27,  a paper  was  presented  on  Radio 
Central,  world’s  largest  and  most  powerful 
radio  station,  by  Pierre  Boucheron.  Slides 
of  the  various  views  of  the  big  plant  and 
its  apparatus  were  shown  and  described  and 
the  subject  was  concluded  by  the  showing 
of  moving  pictures  featuring  construction 
scenes  as  well  as  most  interesting  sidelights 
and  personalities  during  the  recent  formal 
opening.  The  event  took  place  at  Columbia 
University  School  _ of  Journalism,  New 
York  Gty.  This  pictorial  exhibit  may  be 
borrowed  by  responsible  local  radio  clubs. 
Inquiries  should  be  directed  to  the  secretary 
of  the  Radio  Club  of  America,  380  River- 
side Drive,  New  York. 


Batteries  Reverse  Polarity  At 
Low  Temperature 

(Continued  from  page  31) 

does  in  ordinary  operation  at  normal 
air  temperatures.  But  between  8o 
and  ioo  degrees  below,  after  the  elec- 
trolyte had  “under-cooled,”  it  increased 
in  temperature  slightly  as  freezing 
began.  The  voltage  dropped  down  to 
nothing  at  about  minus- ioo  degrees 
Centigrade  and  then,  at  a slightly  low- 
er temperature,  strangely  registered  a 
minus  reading.  Still  more  unexpect- 
ed was  the  fact  that  there  was  regis- 
! tered  as  high  as  io  volts  in  the  direc- 
tion opposite  to  the  normal  voltage. 
; Then  the  voltage  violently  fluctuated 
I ranging  from  positive  ten  volts  to  neg- 
ative ten  volts.  These  reversals  hap- 


pened whenever  the  frozen  electrolyte 
of  the  cell  “ticked.” 

A dry  cell  of  an  electric  flashlight 
of  commercial  grade  was  given  the 
same  cooling  treatment,  and  after  giv- 
ing slightly  higher  voltages  than  nor- 
mal at  1 15  degrees  below,  it  gradually 
reduced  voltage  until  at  170  degrees 
below  it  reversed  its  voltage  also. 

But  while  the  voltages  shown  under 
the  sub-arctic  temperatures  are  re- 
versed and  remarkably  large,  no  hope 
is  held  out  that  storage  batteries  can' 
be  recharged  by  the  simple  method  of 
cooling  them  to  the  low  temperatures 
used  in  the  Bureau  of  Standards’  tests. 
The  currents  at  these  low  temperatures 
are  very  small. 


Coupler  for  Short  Waves 

( Continued  from  page  39) 

er  right  hand  corner  is  the  primary 
switch,  which  may  he  any  standard 
lever  and  seven  contact  points.  On  the 
right  hand  side  are  drilled  six  inch 
holes  for  the  binding  posts.  The 
binding  posts,  knob  and  dial,  switch 
lever,  contacts,  etc.,  are  put  on  the 
panel  and  the  panel  screwed  to  the 
base.  The  primary,  secondary  and 
tickler  are  connected  to  the  six  posts 
and  the  taps  fastened  to  the  contacts. 
Only  one  variable  condenser  across  the 
secondary  is  necessary.  The  coupler 
gives  best  results  when  used  in  the 
hook-up  shown  in  figure  2. 


TYPE  247  CONDENSER 


ANOTHER 

GENERAL  RADIO 

ACCOMPLISHMENT 


y-^OR  MANY  YEARS  the  General  Radio  Company  has  been  ®upPly*^  ^® 
//research  and  educational  institution  laboratories  throughout  cou“‘*7 
x with  high-grade  radio  apparatus  suitable  for  research  work.  Only  instr 

menta  of  the  finest  quality  are  accepted  in  this  class  twitiMn^adio 

obtained  in  this  line  has  enabled  us  to  design  instruments  for  tbe  citizen  ra 
field  that  represent  the  latest  developments  In  engineering  and  mechanical  skill. 

The  newest  instrument  in  this  Tine  is  the  variable  air  condenzer  invAtrafed 
above.  Mere  is  an  instrument  of  laboratory  quality,  yet  selling  at  a price 
within  reach  of  the  experimenter. 

EXAMINE  BOMB  OF  ITS  FEATURES: 

PAPAfW?  aniLE*  In  Addition  lx)  regular  scale  divided  Into  100  e<jnal  dlvi- 
(do™!  the  dial  is  also  graduated  In  mlcromlcroterade,  thus  lowing  capacity 
At  Any  setting 

monly  overlooked  in  condenser  construction.  

■PLATES  SOLDERED  TOGETHER:  Reel  stance  la  reduced  and  kept  constant. 

Capacity,  algo,  kept  constant.  , 

HEAVY  ZINC  PLATES,  ADEQUATELY  SPACED:  Danger  of  short  circuiting 

minimized.  , 

SPECIAL  SPRING  BEARINGS:  Tension  always  remain*  the  aame.  uooa 

contact  insured.  . . 

THRUST  ALL  ON  ONE  BEARING:  No  short  circuiting  If  distance  between 
bearings  la  changed. 

LOW  ZERO  CAPACITY:  Makes  wide  range  possible. 

METAL  CASE  GROUNDED  TO  ROTARY  PLATES:  Shields  condenser,  reduc- 

ing capacity  effects  of  band  while  tnnlng. 

You  cannot  afford  to  deny  your  set  the  advantages  of  this  condenser. 
Give  the  long  distance  messages  a chance. 

Inspect  this  condenser  at  your  local  dealer’s. 

TYPE  247  CONDENSER,  COMPLETELY  MOUNTED, 
CAPACITY  .001  MICROFARAD 

PRICE  $5.50 

MAY  ALSO  BE  SUPPLIED  UNMOUNTED  FOR  PANEL  MOUNTING 
Bend  for  Free  Radio  Bulletin  910-W 

General  Radio  Co. 

Massachusetts  Avenue  and  Windsor  Street 

Cambridge  39  Massachusetts 

Standardize  on  General  Radio  Equipment  Throughout 
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Hook-up  That  Simplifies  Tuning 

(Continued  from  page  40) 

would  be  to  place  a telephone  trans- 
mitter between  the  middle  tap  and  the 
ground,  eliminating  the  transformer  in 
series  with  the  grid  leak,  but  ground 
modulating  appears  to  be  not  so  effi- 
cient as  the  grid  leak  variety. 

The  aerial  need  not  be  pretentious  to 
obtain  surprising  results,  merely  a sin- 
gle strand  inside  of  house  to  garret 
will  suffice.  Later,  when  your  enthu- 
siasm grows,  an  outdoor  multi-strand 
aerial  for  real  long  distance  work  con- 
nection with  amplifier  circuits,  may  be 
erected. 

Using  a dry  battery  instead  of  the 
usual  storage  battery  for  filament 
lighting,  a pair  of  3000  Murdocks  and 
a set  of  standard  type  B battery, 
twenty-five  dollars  ought  to  cover  the 
expense  of  a crackerjack  outfit,  using 
this  simple  circuit. 


C H.  C.,  Chicago,  111. 

Q.  1.  Have  never  seen  a plan  for  a step- 
up  transformer  printed,  and  would  like  you 
to  supply  me  some  working  data. 

Ans.  1.  A step-up  transformer  for  vac- 
uum tubes  is  described  in  our  Prize  Article 
in  this  issue.  Additional  information  on 
transformers  will  be  found  in  “The  Wire- 
less Experimenter's  manual”  by  Elmer  E. 
Bucher,  price  $2.25. 

* * * 

G.  C.  H.,  Fort  Stockton,  Texas. 

Q.  1.  Kindly  give  an  explanation  of  how 
it  comes  that  I have  no  difficulty  whatever 
in  copying  WGG  on  galena,  just  an  ordinary 
galena  hook-up,  any  hour  of  day  or  night 
when  he  is  sending.  I get  other  C.  W.  sta- 
tions also,  at  times,  but  he  is  always  readable, 
and  comes  in  nearly  as  strong  as  on  one 
V.  T. 

Ans.  1.  This  is  probably  due  to  the  pres- 
ence of  some  form  of  high  frequency  induc- 
tion which  acts  as  a beat  to  produce  the 
signals  which  you  receive.  Just  what  is  the 
cause  of  it  however,  we  are  unable  to  state 
not  being  familiar  with  the  exact  situation 
of  your  antenna  with  respect  to  power  lines. 
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Queries  Answered 

ANSWERS  will  be  given  in  this  depart- 
ment to  questions  of  subscribers, 
covering  the  full  range  of  wireless 
subjects,  but  only  those  which  relate  to  the 
technical  phases  of  the  art  and  which  are 
of  general  Interest  to  readers  will  be  pub- 
lished here.  The  subscriber’s  name  and 
address  must  be  given  In  all  letters  and 
only  one  side  of  the  paper  written  on ; 
where  diagrams  are  necessary  they  must 
be  on  a separate  sheet  and  drawn  with 
India  Ink.  Not  more  than  fire  questions  of 
one  reader  can  be  answered  in  the  same 
iseue.  To  receive  attention  tbeee  rules  must 
be  rigidly  observed. 

Positively  no  questions  answered  by  mall. 


FIRST! 
BEST! 
100% 

PACENT  UNIVERSAL  PLUG 

This  it  a radio  plug.  It  fits  all  standard  jacks — and  pocketbooks.  Of  course, 
no  solder  is  used  to  make  a connection  with  the  Pacent  plug.  The  cord  tips 
are  held  in  such  a way  that  pulling — up  to  and  beyond  the  breaking  of  the 
cord— only  tightens  the  grip.  Yet  the  tips  may  be  released  instantly  by  proper 
manipulation  of  the  springy  strips.  A soft,  velvety  black  finish  with  polished 
metal  parts  makes  the  Pacent  plug  easy  to  look  at;  it  is  truly  beautiful.  Rugged 
construction  makes  the  device  good  for  a lifetime.  There  is  only  one  Pacent 
Plug  and  that  is  approved  by  the  United  States  Government  and  used  by  the 
foremost  amateurs.  Don’t  forget  to  insist  on  the  original,  1 00%  plug. 

FROM  YOUR  DEALER  OR  DIRECT  - $2.00 

You  should  have  a copy  of  our  booklet  PW  entitled  “Pacent  Radio  Essen- 
tials" which  will  be  sent  you  on  receipt  of  five  cents  in  stamps. 

Pacent  Electric  Company, Inc. 

LOUIS  O.  PACENT,  Pros. 

Manufacturers  and  Distributors 

150  NASSAU  STREET NEW  YORK,  N.  Y. 

Member  Radio  Section  Attooiated  Manufacturers  of  Electrical  Supplies 


A perfect  rectifier  at  last, fully  automatic  and fool - 
proof  in  every  respect.  It  can  be  operated  by  anyone. 

The  HOMCHARGER 

connects  to  any  alternating  current  socket,  gives  a taper  charge — will  fully 
charge  any  “A”  battery  over  night.  It  Is  self-polarizing.  Connect  your 
battery  either  way  and  it  will  always  charge. 

Automatically  disconnects  battery  when  power  Is  Interrupted. 
Restart8  charging  when  connections  are  restored.  Adjustable 
for  wave  form,  frequency  and  voltage.  Contains  only  one 
moving  and  two  wearing  parts,  lasting  thousands  of  hours, 
replaceable  as  a unit  for  $1.00. 

The  highest  charging  rate,  greatest  efficiency,  and  simplest  of 
any  rectifier  selling  for  less  than  $100.00.  Bulletin  628  proves 
it.  Ask  for  your  copy. 

Manufactured  in  sizes  for  charging  three  or  six-cell  batteries 
from  both  alternating  and  direct  current  circuits.  Cannot 
Injure  battery — will  last  a lifetime — approved  by  underwrit- 
ers— satisfaction  guaranteed.  For  sale  by  all  Radio,  electrical 
and  accessory  dealers  or  shipped  express  prepaid  for  purchase 

PRICE  $18.50 

ATTENTION  MOTORISTS! 

Send  for  special  Bulletin  58,  showing  how  easy  it  is  to 
“HOMCHARGE”  your  battery. 

the  AUTOMATIC  ELECTRICAL  DEVICES  CO. 

119  West  Third  Street,  Cincinnati,  Ohio 

Canadian  Distributor* — Rowley  A Moody,  Ltd.,  Toronto. 
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SECOND  ANNUAL  AMATEUR  RADIO 

Convention  - Exhibition 

A Real  Radio  Convention  and  a 
Real  Exhibition  of  Radio  Equipment 

Pennsylvania  Hotel  - New  Y orlc 

MARCH  7-8-9-10-11,  1922. 


Another  year  has  rolled  around  and  the  time  for  the 
Second  District  Convention  and  Radio  Show,  the  big  event 
of  radio,  is  almost  here.  Everybody  remembers,  (for  every- 
body was  there),  the  smashing  big  success  of  last  year.  Well 
this  year  Is  going  to  add  another  big  success  to  the  history 
of  radio.  There  Isn’t  any  doubt  about  it,  for  everybody  who 
was  there  last  year  will  be  on  hand  again  to  meet  every- 
body else,  and  will  bring  with  them  all  the  new  converts 
to  the  cause  created  by  radiophone  Droadcasting. 

This  Simon-pure  radio  show  will  be  the  most  Interest 
lng  and  Instructive  affair  of  the  kind  ever  held.  The  general 
arrangements  are  practically  the  same  as  last  year. 

The  glass-enclosed  roof  garden  of  the  hotel  will  be  the 
exhibit  hall,  and  the  adjoining  Butterfly  Room  affords  an 
excellent  lecture  hall,  with  adequate  seating  capacity.  Only 
papers  of  vital  interest  to  amateurs  will  be  presented. 

Developments  In  the  new  and  rapidly  broadening  field 
of  radio  have  come  thick  and  fast  since  last  year.  Some 
of  them  are  so  amazing  in  character  and  so  far  beyond 
anything  yet  generally  known  to  the  average  radio  operator, 
that  any  attempt  to  describe  them  on  this  printed  page 
would  result  only  in  a very  poor  and  Inadequate  effort 
Come  yourself  and  hear  about  them  and  see  these  new 
epoch-making  devices  in  actual  operation,  and  you  will 
immediately  wonder  at  the  almost  unlimited  applications 
of  radio  to  useful  purposes. 

A banquet  for  everybody,  male  and  female,  will  be 
held  on  the  night  of  the  11th  (Saturday).  And  it’s  going 
to  be  SOME  banquet  This  refers  both  to  the  dinner  and 
what  will  be  done  and  who  will  do  It  All  the  big  men  of 
radio  will  be  there. 


That  dusky-hued  girl  who  was  the  sensation  of  last 
year’s  dinner  will  be  there  again,  to  demonstrate  the  last 
gasp  in  Hawaiian  grass  costumes.  All  male  guests  will  be 
searched  at  the  door  for  concealed  lawn-mowers. 

The  Convention  and  Exhibition  will  open  at  7 p.  m., 
March  7,  and  will  be  open  from  2 p.  m.  to  11  p.  m.  on  the 
following  days.  A season  badge  will  be  sold  at  the  door 
for  50  cents,  covering  the  five  days.  One  time  admissions 
25  cents. 

The  banquet  charge  will  be  $4.00.  The  number  which 
can  be  accommodated  is  limited  to  600.  Tickets  will  be 
allotted  up  to  this  number  only,  in  the  order  in  which 
applications  are  received.  Applications  by  mall  should  be 
made  to  John  D1  Blast,  6 Warren  Street,  New  York. 

Tickets  are  also  on  sale  at 

Continental  Radio  ft  Electric  Corporation, 

6 Warren  Street  New  York. 

Manhattan  Electrical  Supply  Company, 

17  Park  Place,  New  York. 

J.  H.  Bunnell  Company. 

82  Park  Place.  New  York. 

American  Electro  Technical  Appliance  Company, 

285  Fulton  Street,  New  York. 

Wireless  Press, 

826  Broadway,  New  York- 


This  convention-exhibition  is  held  under  the  auspices  of  the  Second  District  Executive 
Radio  Council.  It  is  non-partisan,  non-sectarian,  non-everpthing — just  a straight  out  and 
out  Second  District  Amateur  Radio  Affair,  sponsored  bp  all  the  radio  clubs  of  the 
Second  District. 

This  is  an  unparalleled  opportunity  for  material  gain,  for  acquiring  knowledge,  the 
making  of  personal  acquaintances,  and  for  general  good.  It  will  be  the  biggest  thing  ever 
done  in  the  history  of  amateur  radio. 

EXECUTIVE  RADIO  COUNCIL-Second  District 


COMMITTEE 
J.  O.  Smith,  Chairman 
826  Broadway,  New  York. 

R.  H.  McMann,  Ass't.  Chairman 


John  Di  Blast 

A.  F.  Clough 
J.  B.  Ferguson 
C.  Hobson 


A.  C.  Mills 
F.  B.  Ostman 
C.  J.  Goette 
C.  E.  Trube 


B.  B.  Jackson 
W.  A.  Remy 
W.  J.  Howell 
R.  Hertzberg 


L.  M.  Cockaday 

C.  E.  Huffman 
J.  J.  Kullck 


SI 
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Radiophone  Broadcasting 

(Continued  from  page  21) 


WJZ  Notes 

HP  HE  Radio  Ohapd  Service  seems  to 
^ be  very  popular  with  radio  fans 
and  their  immediate  friends.  Innumer- 
able letters  have  come  to  our  attention 
in  which  the  owner  of  the  receiving  set 
has  had  as  many  as  twenty  friends  lis- 
tening to  this  extremdy  novel  method 
of  observing  the  Sabbath.  One  com- 
mendable instance  of  appreciation  for 
this  home  delivered  service  was  a con- 
tribution sent  by  E.  D.  Every  of  Ro- 
selle Park,  N.  J.,  who,  after  hearing 
the  sermon  delivered,  forwarded  to  the 
preacher  a collection  taken  up  by  him 
at  the  conclusion  of  the  services  on 
Sunday  night,  feeling,  as  he  stated, 
that  this  was  the  only  lacking  element 
in  the  otherwise  complete  service. 

To  unfortunate  people  who  through 
some  affliction  are  uuable  to  go  about 
the  radiophone  means  immeasurable 
pleasure.  One  man,  acknowledging 
the  Sunday  service  sent  out  by  WJZ, 
states  that  he  suffers  from  paralysis 
and  is  unable  to  leave  his  bed,  but  by 
the  aid  of  the  phone  by  his  side  en- 
joyed to  the  fullest  extent  the  first  ser- 
mon he  has  heard  in  years. 

At  the  23d  Regiment  Armory,  Bed- 
ford and  Atlantic  avenues,  Brooklyn, 
where  the  Brooklyn  Manufacturers' 
Industrial  Exposition  was  held,  large 
audiences  were  entertained  with  the 
WDY  and  WJZ  radio  programs.  A 
new  amplifier  was  tried  out  in  one  of 
the  squad  rooms  and  afforded  enter- 
tainment for  every  one  within  ear-shot 
of  the  place. 

Paul  F.  Godley  at  WDY 

DAUL  F.  GODLEY  greeted  his  fel- 
low amateurs  by  informing  them 
that  he  was  particularly  pleased  to  be 
able  to  speak  to  his  many  friends  from 
the  very  room  where  he  spent  many 


happy  moments  a few  years  ago  while 
employed  at  the  then  Marconi  Plant, 
now  being  used  by  WDY. 

A Hst  of  stations  heard  was  then 
given,  it  being  pointed  out  that,  while 
27  stations  in  all  were  heard,  only  7 
were  spark  stations  while  20  of  the 
stations  used  continuous  wave,  the  lat- 
estand  most  efficient  method  of  trans- 
mission. Some  of  these  stations  using 
such  small  power  inputs  as  30  watts. 
A plea  was  made  by  Mr.  Godley  for 
the  abandonment  of  spark  methods  by 
amateur  relay  men,  and  in  particular 
the  abandonment  of  the  spark  coil 
which  is,  as  generally  used,  obnoxious 
to  all  interests  and  a great  cause  of 
present  day  interference. 

It  is  an  interesting  fact  that  Mr.  J. 
O.  Smith,  Chairman  of  the  2nd  Dis- 
trict Executive  Radio  Council,  who  in- 
troduced Mr.  Godley  to  his  Radio 
Audience,  was  also  heard  in  England, 
through  his  station  2ZL  during  the 
trans-Atlantic  tests,  but  by  British 
Amateurs.  Mr.  Smith,  who  is  an  ama- 
teur of  many  years  experience,  first 
met  Mr.  Godley  as  the  direct  result  of 
secret  service  work  done  with  Mr. 
Smith  as  the  subject  under  investiga- 
tion and  the  happy  results  of  which 
developed  considerable  humor. 

The  Radio  Installation  at  WDY  is 
located  in  an  artistically  appointed 
studio  which  occupies  a room  at  the 
old  factory  of  the  Marconi  Wireless 
Telegraph  Co.  at  Roselle  Park,  once 
filled  with  a maze  of  precision  machine 
tools  used  for  the  construction  of 
model  radio  equipment. 

During  the  World  War,  Godley 
spent  much  of  his  time  both  day  and 
night  in  this  room  in  an  effort  to  hasten 
the  supply  of  equipment  for  use  by  the 
Army  and  Navy.  A list  of  stations 
heard  by  Mr.  Godley  at  Ardrossan, 
Scotland,  follows: 


Spakk 

rARY  Burlington,  Vt. 
iBDT  Atlantic,  Mass. 

2BK  Yonkers,  N.  Y. 

2EL  Freeport,  L.  I. 

iAAW  lUegal  station  not  located. 

2DN  Yonkers,  N.  Y. 

3BP  Newmarket,  Ontario. 

Continuous  Wave 

iRU  Hartford,  Conn. 
lARY  Burlington,  Vt. 
iBDT  Atlantic,  Mass. 
iBKA  Glenbrook,  Conn. 
iYK  Worcester,  Mass. 

2FD  New  York,  N.  Y. 

2ARY  Brooklyn,  N.  Y. 

2BML  Riverhead,  N.  Y. 

8BU  Cleveland,  Ohio. 

8XV  Pittsburgh,  Pa. 
iRZ  Ridgefield,  Conn. 

1 BCG  Greenwich,  Conn. 
iBGF  Hartford,  Conn. 
iXM  Cambridge,  Mass. 

2EH  Riverhead,  N.  Y. 

2FP  Brooklyn,  N.  Y. 

2AJW  Babylon,  L.  I. 

3DH  Princeton  University. 

3FB  Atlantic  City,  N.  J. 

8ACF  Washington,  Pa. 

About  a half  dozen  stations  were- 
also  heard  by  British  Amateurs  during 
these  tests,  one  of  which  was  that  of 
Mr.  Smith  as  mentioned  above.  Com- 
plete reports  from  British  stations 
have  not  yet  been  compiled,  but  will 
probably  be  published  at  an  early  date. 

Mr.  Godley  concluded  his  talk  by 
calling  for  close  co-operation  on  the 
part  of  the  great  amateur  body  with 
the  government  radio  officials  so  as  to 
prevent  unnecessary  interference  and 
illegal  transmissions. 


VIBROPLEX 


IN  GREAT  DEMAND  BY  WIRELESS  OPERATORS 

NEW  AND  IMPROVED 
Geinlae  (Old  Style)  Single  Lever 

THE  NHW  AND  IMPROVED  VTBROPLEX  is  In  treat  demand  by  experienced  wireless  operators 
because  it  transmits  Clearer,  Faster  signals  than  Is  possible  on  the  ordinary  key,  and  because  it 
reduces  muscular  effort  to  the  minimum. 

This  world-famed  sending  machine  holds  nil  long  distance  sending  records  in  brad,  cable  and  radio 
service.  In  addition  to  the  features  which  made  these  records  possible,  the  NEW  AXD  IM- 
PROVED VIIiKOPLEX  embodies  a Dumber  of  improvements  designed  to  make  it  even  more 
valuable  to  wireless  operators.  . 

NEW  AND  IMPROVED  FEATURES 
Improved  Trunnion  Lever 
Extra  Heavy  Contact  Points  Throughout 
Convenient  Site 
Improved  Design 

Whether  actively  engaged  In  Radio  service  or  an  experimenter,  you’ll  need  the  IMPROVED 
VIBROPLEX  to  complete  your  equipment.  BUY  NOW! 

Japanned  Base  ■ - *17.00.  Nickel-Plated  Base  - - *10.00 

Remit  by  Money  Order  or  Registered  Mail. 

THE  VIBROPLEX  COMPANY,  INC.,  Dept.  WA,  825  Broadway,  New  York 


The  Vibroplex  Is  used  by  Code  In- 
structors of  Radio  Institute  of  America, 
(formerly  Marconi  Institute).  America’s 
Foremost  Bcheol  for  Instruction  In 
Radio  Telegraphy,  In  Teaching  Coda 
Reception. 

ASK  ANT  EXPERIENCED 
WIRELESS  OPERATOR 

J.  B.  ALBRIGHT,  President. 
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TOT!  A-P  VT 
AMPLIFIER 
OSCILLATOR 
— <l»e  Amplifier  used  by 
fh«  TJ.  S.  Navy.  “Use 
the  tube  the  Navy 
fee*."  Price  ffUtO 

P Tabes  are  licensed 


■ I 


— in  home  sets  or 
amateur  stations— 

This  A-P 

combination 

It  <*  well  known  to  the 
radio  art  that  no  tube 
can  be  both  an  amplifier 
and  on  efficient  detector 
of  tpark  si gnalt.  Onto  a 
combination  of  tubes 
can  give  complete  ef- 
ficiency. Remember  that, 
and  when  buying  tubes 
ins'st  on  the  A-P  com- 
bination here  iVuetrated. 

In  this  A-P  combination 
the  efficiency  of  neither 
tube  it  deerrated  by 
trying  to  make  it  per- 
form the  /unctions  of 
the  other,  but  each  it 
highly  tpecialized  and 
fully  developed  to  per- 
form in  its  own  capaci- 
ty, the  tiro  operat’na  to- 
gether, thus  providing  a 
higher  efficiency  than 
can  poetlbly  be  Accom- 
plished by  any  one  tube 

Tees.”  Price  S8.B0  or  in  any  other  way. 

P Tabes  are  licensed  by  the  lindlo  Corporation  of  America  under  De- 
Forest  Auction  and  Fleming  patents  for  amateur  and  experimental  use  In 

f.adlo  Communication. 

rder  from  vour  denier  or  direct,  and  for  the  bead  book  on  radio  specify 
Elements  of  Itadlo  Telegraphy’’  by  Lieut.  Ellery  W.  Stone,  C.S.N.  Price  $2.50. 

Atlantic  Pacific  Radio  Supplies  Company 

National  Distributors  for  the  Moorhead  Laboratories,  Inc. 

HF.S'RY  M.  SHAW.  President 

MISSION  STREET,  SAN  FRANCISCO,  CALIFORNIA 

Eastern  Office — 5 Kirk  Place,  Newark.  New  Jersey 


THE  A-P 
ELECTRON 
RELAY 

moat  sensitive 
detector  of  spark  alg- 
nnla  known  to  the  ra- 
dio art.  Price  $-1.00 


— the 


-the  tubes 
that  are  used 
by  those  who 

KNOW! 

When  the  beat  tqbes  obtainable  are  required  for  some 
teet  particularly  severe  or  some  enterprise  unusually 
exacting,  A-P  Tubes  are  selected.  Among  the  radio 
authorities  who  have  chosen  A-P  Tubes  for  special 
work,  are  the  D.  S.  Navy,  Paul  F.  Godley,  The  \Ve*t- 
lnghouse  Company  and  The  Magnavox  Company.  That 
la  why  you  want  A-P  Tubes  in  your  home  receiving  set 
and  In  your  amateur  station  — they  hare  made  good 
with  those  who  know — proof  of  their  efficiency.  Insist 
that  your  dealer  supply  you  with  the  A-P  combination 
Illustrated,  or  write  us  direct 

USE  A-P  TUBES  FOR  EFFICIENCY 


PARAGON 

the 

PIONEER 

1915  First  regenerative  receiver  ever  manufactured  bore  the  name  PARAGON. 

1916  First  Trans-continental  Amateur  Reception  (New  York  to  California;  not  pre-ar- 
ranged) effected  with  a PARAGON  Type  RA-6  Receiver. 

1916  First  Trans-continental  Amateur  Transmission  (New  York  to  California;  not  pre- 
arranged) effected  by  PARAGON  designed  transmitter. 

1917-1918  PARAGON  acknowledged  supreme  on  Western  Front. 

1921 — First  Trans-Atlantic  Amateur  reception  effected  with  PARAGON  receiving  equipment, 
at  which  time  27  different  amateurs  scattered  thruout  the  Eastern  section  of  the 
United  States  registered  signals  at  Ardrossan. 

THERE’S  A REASON 

ADAMS-MORGAN  CO. 

Manufacturers 

UPPER  MONTCLAIR,  N.  J. 
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J MAKE  YOUR  OWN  LOUD  TALKER  # J~*<L 

NEW  Yocaloud  phonograph  attachment  (its  ton*  t ’ 
arm  of  your  Victor  or  Columbia  phonograph  or  w 
metal  horn.  This  outfit  consists  of  a Vocaloud  reproducer,  al- 
tered In  accordance  with  Flrco  engineering  design,  with  special 
moulded  cap,  six  feet  of  silk  covered  cord  and  Flrco  round 


type  "Bull-Dog-Grlp"  Plug,  complete  for  (14.00. 

ETUCO  Rheostat.  Mount  the  Flrco  resistor  and  the  Flrco  Type 

* 7-A  switch  on  your  panel  and  you  have  a professional  type 
Rheostat,  100%  air  cooled  and  closely  variable.  Switch  DOc, 
Resistor  50c.  Both  together  (1.30. 

LJKRE  Is  the  Crystal  Detector  exactly  as  used  on  the  Roister 

* * Decremeter.  The  most  easily  adjusted  detector  ever  de- 
signed. Satisfaction  guaranteed  In  direct  comparison  with  any 
other  type  of  Crystal  Detector.  Price  $2 .SO.  Silicon  Crystal 
25c.  Supersensltlve  Galena  Crystal  40c.  Both  mounted  In 
Woods’  Metal. 

ORCO  Jacks  and  Plugs.  ‘'Bull-Dog-Grlp”  Interchangeable 

* telephone  plugs.  Flat  type,  34A,  (2  00,  round  type  34B, 
(2.50.  Flrco  Jacks,  99%  sterling  silver  contacts;  nickel  sliver 
Instead  of  phosphor  bronze  springs;  open  circuit  70c.  Closed 
circuit  85c.  Double  circuit  (1.  3 spring  automatic  filament  con- 
trol Jack,  (1.15.  5 spring  automatic  filament  control  Jack,  (1.40. 

Examine  Firco  products  at  all  leading  radio  dealert. 
JOHN  FIRTH  & CO.,  18  Broadway,  New  York. 

Auk  your  dealer  to  show  you  the  neio  Firco-Clad  transformer. 
Slightly  larger  than  the  Saco-Clad.  Ratio  1 : 9.  Price  (7.00 
Also  the  new  improved  Saco-Clad  audio  frequency  trans- 
former. Radio  1 :8.  Price  (0.00. 


HI  IfK’C  New  Radio  Catalog  No.  16 

l/Uv/ll  J 275  pages  — A Catalog  De  Luxe 


Sand  12c 
tod  a}> 

( stamps  or  coin) 
for  copy 
of  the  greatest 
radio  catalog 
ever  put 


Catalog 


t — r ^ 

of  the  greatest  ^JEVER  in  the  history  of  radio  was  such  a catalog  printed.  The  radio  data 
radio  catalog  and  diagrams,  embracing  upwards  of  fifty  pages,  gives  the  experimenter 

more  valuable  and  up-to-date  information  than  will  be  found  in  many  text 
ever  put  books  selling  for  $2.00,  and  $1.00  could  be  spent  for  a dozen  different  radio 

betoeen  the  covers  catalogs  before  you  could  gather  together  the  comprehensive  listing  of  worth 
of  too  pages.  while  radio  goods  found  in  this  great  catalog. 

v^-r^r  «>d  IdS*rt*ew*v»  Bud*rB»!u«  A Brief  Summary  of  the  Radio  Goods 

Receiver  Tiimktu  HM»ti*i  . . 


Am  Id«d  Beodvlsr  Sot  far  Imu 
ud  Sh*rt  Wmvc  mud  Kadi* 
TaUphane  Ksespttem 

This  set  is  the  most  flexible  re- 
ceiving set  on  the  market.  With 
the  use  of  the  various  sices  of 
Hooeyconib  Coils  everything  in 
the  range  of  radio  telegraph 
and  telephone  reception  from 
200  to  25,000  meters  is  brought 
into  your  home.  Consists  of  a 
three  coil  mounting,  and  three 
Variable  Condensers  of  proper 
capacity.  Tuning  extremely 
sharp.  Remler  dials. 

Price  without  detector  $85.00 
Price  with  detector  . . $40.00 


A Brief  Summary  of  the  Radio  Goods 
Listed  in  This  Catalog 

The  entire  radio  catalog  of  the  Radio  Corporation, with  a 
wealth  of  scientific  and  technical  data  oo  C.  W.  Transmitting  seta, 
and  all  die  diagrams  for  the  assembling  of  these  aets;  the  com- 
plete Remler  catalog,  which  embraces  25  pages,  the  Westinghouse, 
Firth,  Murdock,  Federal,  DeForest,  Clapp-Eastham,  Brandes, 
Connecticut  Company,  Thordarson,  Turney,  Magna  vox  Company 
catalogs,  the  best  products  of  the  Adams-Mongan,  Signal  and 
countless  other  manufacturers,  including  our  own  complete  line 
of  radio  apparatus,  and  many  individual  hems  and  parts  used  in 
radio  work  today. 


THE  WILLIAM  B.  DUCK  COMPANT,  239  - 241  Superior  St,  TOLEDO,  OHIO 
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KLOSNER  RHEOSTAT 

For  the  Modern  Critical  Tube 


The  first  and  only  Vernier  rheostat  made  having  but 

One  Single  Knob 

for  both  the  rough  and  fine  adjustments. 

Simple  Quick  Positive 

Highly  finished  Condensite  base  and  knob.  Phosphor  bronze  contact  springs.  All  metal  parts  polished 
nickel  plate.  Diameter  only  2 1/8  inches. 

Price  Only  $1.50 

Add  Shipping  weight  one  pound. 

Get  it  at  your  dealer  or  send  direct  to  us.  Sold  on  a satisfaction  or  money  back  guarantee. 

Dealers  -Jobbers  - Manufacturers:  Write  immediately  for  attractive  proposition. 


The  following  progressive 
Atlantia  City,  N.  J.,  Paramount  Ra- 
dio Supply  Co. 

Bethlehem,  Pa.,  Lehigh  Radio  Co. 
Chicago,  IU.,  Chicago  Radio  Appa- 
ratus Co.  _ 

Brie,  Pa..  Electric  Equipment  Co. 

Pt.  Worth,  Texai,  Prof  Oba  R. 

Garrett.  _ _ 

Kansas  City,  Ho.,  Western  Radio  Co. 


dealers  and  jobbers  handle  this  new 
New  York  City,  American  Electro 
Tech.  Appl.  Co.,  J.  F.  Arnold, 
Beacon  Radio  and  Electric  Co., 
Continental  Radio  and  Elec.  Co., 
Dreyfus  Sales  Corp.,  Empire 
Radio  Equip.  Co.,  David  Kil- 
loch  Co.,  Shipowners  Radio 
Service. 


instrument : 

Newark,  N.  J..  Funke  & Co. 
Omaha,  Neb.,  Wolfe  Electric  Co. 
Plain Aeld,  N.  J.,  Paul  R.  Collier. 
Port  Arthur,  Texas,  Port  Arthur 
Radio  Laboratory. 

Sacramento,  Cal.,  J.  C.  Hobrecht-Co. 
Seattle,  Wash.,  Northern  Radio  and 
Electric  Co. 


KLOSNER  IMPROVED  APPARATUS  CO. 

2404  Crotona  Avenue  Dept.  W New  York  City,  N.  Y. 


Learn  The  Code 

With  The  OMNIGRAPH 

The  Omnigraph  Automatic  Transmitter  will  teach  you  the  Code — at  home — in  the  shortest  possible  time 
and  at  the  least  possible  expense.  Connected  with  Buzzer  or  Buzzer  and  Phone,  the  Omnigraph  will  send  you 
unlimited  Continental  messages,  by  the  hour,  at  any  speed  you  desire.  It  will  bring  an  expert  Operator- 
right  into  your  home — and  will  quickly  qualify  you  to  pass  the  examination  for  a first  grade  license. 


4341  Richardson  Avenne 

THE  OMNIGBAPH  COMPANY  New  York  City 

CorUandt  Street,  New  York  January  21,  1920 

Gentlemen : — I wish  briefly  to  commend  your  very  excellent  Automatic  Transmitter. 
Recently  I was  successful  In  obtaining  a first-class  Commercial  Radio  License  and  1 
believe  that  the  Omnlgraph  was  my  principal  aid. 

I took  a four  weeks  course  at  a resident  Radio  School  in  Theory  only.  I rolled 
on  the  Omnlgraph  to  get  my  code  to  the  proper  speed,  and  the  Omnlgraph  did  It. 

I uxu  one  ot  two  In  a class  of  eighteen  to  obtain  a flrstl class  License.  Tim 
stumbldng  block  for  the  others  was  CODE  ....  And  I know  that  s short  time 
receiving  Omnlgraph  messages  daily  would  have  enabled  them  to  pass  the  examination 
as  easily  as  I did. 

I believe  the  Omnlgraph  to  be  the  easiest,  quickest  and  cheapest  method  to  lean 
the  International  Morse  Code. 

OomHaUy  yours, 

(Signed)  GKO.  B.  SELLERS. 

The  Omnigraph  is  used  by  several  departments  of  the  U.  S.  Government  and  by  a large  number  of  the 
leading  Universities,  Colleges,  Technical  and  Telegraph  Schools  throughout  the  U.  S.  and  Canada. 

The  Omnigraph  is  also  used  by  the  Bureau  of  Navigation  in  testing  applicants  applying  for  a Radio  License. 
Thousands  have  learned  both  the  Morse  and  Wireless  Codes  with  the  Omnigraph. 

Send  for  free  catalog  describing  three  models — $14  to  $30.  Do  it  today.  The  Omnigraph  is  sold  under 
the  strongest  of  guarantees — if  not  as  represented,  your  money  back  for  the  asking. 

THE  OMNIGRAPH  MFG.  CO„  Dept  C.  26  Cortlmndt  St,  N.  Y. 
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THE  TYPE  JX 

A.  C.  METER 

Till*  1*  * com- 
paratively now 

meter,  brought 
out  to  bo  und 
in  conjunction 
with  the  ltA- 
DIOTROX 
power  tube*. 
By  the  uae  of 
the  proper  volt- 
age and  cur- 
rent In  the  flla- 
meot  heating 
circuit,  the  lit* 
of  the  tub* 
can  be  pro- 
longed from 
two  to  three 
time*,  and  the 
meter,  need  to  determine  the  projier  constant*, 
become*  a valuable  Investment  Indeed.  The  u*e 
of  alternating  current  is  recommended  by  our 
radio  engineer,  as  It  provides  for  an  even  po- 
tential on  each  point  of  the  filament  and  re- 
duce* chance  surges  to  a negligible  factor.  Since 
the  flow  of  electrons,  from  filament  to  plate  re- 
duces the  diameter  of  the  filament,  the  resistance 
changes  and  the  required  current  value  change* 
accordingly.  Hence  It  Is  evident  that  where  but 
one  meter  is  used  in  till*  circuit,  a voltmeter  is 

§ referred.  Mux  I mum  fllament  life  Is  obtained 
y keeping  the  potential  within  3%  of  rated 
value.  The  movement  of  meter  Is  that  of  a 
larger  instrument,  re-designed  in  an  ingenious 
manner  to  fit  a 3 in.  dla.  cane,  flange  dla.  Is 
3%  In.  Tlie  moving  element  is  a magnetic  Iron 
vane,  mounted  between  Jeweled  bearings,  in  re- 
lation to  a coll  of  wire  on  a hard  rubber  spool. 
Stock  Scale  readings  are : 

0-10  TYPE  JX  A.  C.  AMMETER  - $8 DO 

0-10  TYPE  JX  A.  C.  VOT.TMETEE  - $8.00 

Somerville  Loose-Leaf  Catalogue  25e 

SOMERVILLE 

RADIO  LABORATORY 

Befall  Rules  Division.  Dept.  WA. 
170*178  Washington  Street*  Boston*  Mass 


KEYSTONE  RHEOSTAT 


The  "Keystone"  is  one  of  the 
finest  constructed  rheostats  on  the 
market,  and  is  made  of  the  heat 
heat  resisting  and  durable  material 
possible  lo  obtain.  Neat  in  appear- 
ance. la  214"  dlam..  >4"  deep,  and 
*4"  shaft.  All  parts  are  made  of 
brass,  and  pointer  is  of  heavy 
hritss  nickel  plated  and  polished. 
Resis'anco  is  6 ohms.  H4  amps, 
carrying  capacity.  Can  be  easily 
mounted  on  bnck  of  panel  by  only 
drilling  nvo  holes,  also  dial  can  be 
t'sc  ' in-teml  of  'lie  knob  ami  point- 
er furnished.  Resistance  is  wound 
tightly  on  an  insulating  strip  and 
cannot  become  loose.  Sold  on  guar- 
antee of  satisfaction  or  purchase' 
price  will  be  refunded. 

PRICK  «1.25 

Amateurs  and  constructors,  don’t 
miss  sending  f>  cents  In  stamps  for 
our  complete  ser  of  bulletins  on  raw 
materials,  machine  screws,  wire, 
standard  apparatus,  audion  and 
amplifying  apparatus,  and  sava 
money  and  time. 

Keystone  Ratio  Company 

OREENVII.UB,  PINlf. 


899  BOYLSTON  ST. 

BOSTON,  MASS. 

FALL  CLASSES  I I ! 

Learn  Radio  at  the  OLDEST,  LARGEST  and  BEST  EQUIPPED 
radio  school  in  New  England.  New  students  may  join  our  FALL 
CLASSES,  DAY  or  EVENING  on  any  Monday. 

Successful  graduates  of  the  EASTERN  RADIO  INSTITUTE  are 
found  in  responsible  radio  positions  all  over  the  world  1 Why  not 
be  onel  Our  ORGANIZATION  with  Years  of  PHENOMENAL 
EXPERIENCE  and  SUCCESS  is  behind  every  man  who  enroll* 
Over  4000  satisfied  graduates  tell  our  story  beet.  Send  in  your 
enrollment  today  I 

F.  D.  PITTS,  Director. 


DOUBLEDAY-HILL  FEDERAL  HEADSETS 

Note  Prices-Order  by  Mail 

Accompany  orders  by  Postofflce 
Money  Order  or  Certified  Check 


Highly  sensitive,  light  weight,  ex- 
ceptionally efficient.  Will  meet  the 
most  rigid  requirements.  Both  re- 
ceivers paired  by  test.  Ability  to 
bring  in  weak  signals  clearly  make 
them  very  popular  with  experimenters. 
Each  Headset  complete  with  6 ft 
moisture-proof  cord. 


2200  OHM 


$ 8.00 


3200  OHM 

$10.50 


li11 Amert.m8.n°H  GJZb?-^OTrt-  Muxi  -clc  Signal,  Chelsea,  Magnavox,  Radio  Corporation 
Tub™  v^88  Bra.de  Apparatus.  All  sizes  of  Radiol  ron  Vacuum 

rubes.  Amateurs  and  Experimenters  invited  to  write  for  our  prices  on  liadio  parts,  etc. 

DOUBLEDAY- HILL  ELECTRIC  CO. 

715  TweUtk  St.,  N.  W..  WuUastM,  D.  C. 


Rato  Da*t.— Dwk  C, 


715-21  Likert?  Av<„  Pitttorgk,  Pa. 


ACME 

AMPLIFYING 
TRANSFORMER 

$5.2® 

The  Heart  of  Any  Amplifier 
Can’t  Be  Beat 

Carried  in  Stock  by  Leading  Dealers 
Write  for  Bulletins 

Acme'Apparatus  Company  ~’XSZ£SZ2!VET 

NEW  YORK  SALES  OFFICE:  1270  Broadway. 
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Keco-Radio  Storage  Batteries 

The  highest  grade  of  battery  built  especially^for 
[thei wireless  instruments 


Solid  oak  box,  natural  finish,  highly  varnished,  6 Volt,  7 heavy  “Cristol”  Plates 
per  cell,  50  Am. 

We  are  the  largest  builders  of  exclusive  wireless  batteries  in  the  country,  Thou- 
sands in  use,  Sold  by  all  leading  dealers  or  shipped  direct  $20.00. 


KALB  ELECTRIC  CO.,  7323  Manchester  Aye.,  St.  Lonis,  Mo. 


Dealers  write  for  discounts  for  1922 


TYPE  AVO  REGENERATIVE  RECEIVER 
Ideal  for  either  voice,  CW,  or  spark  reception  over  maximum  distances 


Price $56.00 

(Licensed  under  Armstrong  Patent  1,113,149) 

"QUALITY  AND  EFFICIENT  PERFORMANCE” 

an  the  essential  features  to  be  considered  when  purchasing  radio  equipment.  We  stock 
a complete  line  of  Radio  Supplies  and  maintain  a prompt  reliable  Mall  Order  8ervlco 
that  reaches  all  over  the  world. 

8end  Be  In  stamps  for  catalog  to  Dept.  “C” 

THE  PRECISION  EQUIPMENT  CO.,  Inc. 

PEEBLES  CORNER,  CINCINNATI,  OHIO 
Cable  Address  “ACB.  Cincinnati.”  Radio  8XB 


THOUSANDS  of  amateurs  choose 
Federal  Radio  apparatus  because 
it  is  built  to  conform  to  Government 
Specifications — it  is  built  right. 


Amplifying  Transformers 
Are  Still  Supreme 

One  Federal  226-W  Type  A.  Audio 
Frequency  Transformer  with  one 
Marconi  V.  T.  gives  an  energy 
amplification  of  400  times  (Audi- 
bility amplification  of  20  times.) 

Two  Federal  No.  226-W  Type  A 
Audio  Frequency  Transformer 
with  two  Marconi  V.  T.  gives  an 
energy  amplification  of  160,000 
times  (Audibility  amplification  of 
400  times.) 


TUSK  A Moulded  C.W.  Inductances 


Type  1W— 13.15 


Type  1SS — $4.15 


Type  187— $4.63 


This  latest  Tuska  development  consists  of  a moulded  inductance  form  four  inches  In 
diameter  and  six  inches  long.  The  threads  for  the  wire  are  also  moulded  in,  which  in- 
sures not  only  a perfect  mechanical  process  but  the  dielectric  losses  are  less  than  in  the 
case  of  a machined  product. 

The  inductance  la  supplied  in  three  forms  aa  shown.  The  models  are  wound  with 
No.  12  soft  drawn  copper  wire.  This  will  carry  an  average  load  of  50  watta.  The  in- 
ductances are  tapped  every  third  turn  or  every  turn  In  which  case  they  are  staggered 

1 We  arJT*proud  of  this  latest  Tuska  Product  and  Invite  you  to  Inspect  It  at  your 
dealers.  The  latest  Tuska  Catalog  No.  2 la  out  and  shows  several  new  Products.  Send 
5 cents  In  stamps. 


THE  C.  D.  TUSKA  COMPANY,  6 Hoadley  Place,  Hartford,  Conn. 


Write  for  complete  data. 


Jfelteral  (Mpptjmtp  mb 
GJdegrapb  (Unmpauij 
Buffalo. 


Practical  Coil 
Aerial  Data 

Eliminate  that  QRM.  Receive  on  an 
Indoor  coll  aerial.  If  you  kuow  the 
approximate  maximum  capacity  of 
the  variable  condenser  which  you 
will  use  across  the  coll  terminals, 
the  set  of  curves  and  tables  we 
have  compiled  will  enable  you  to 
construct  a coll  of  proper  num- 
ber of  turns  for  any  wavelength. 
Charts  covering  0 to  8600  meters 
60c;  8600  to  24000  meters  50c. 

O.  A.  DAVIS  CO., 

2371  Champlain  N.  W.,  Washington,  D.  C. 
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Bunnell  Instruments  Always  Satisfy 

Our  Jove  Detectors  Simplest  and  Best 

Beware  of  Infrinyinr  Imitations 

Sample  mailed  for  $2.00  Tested  and  Guaranteed  Galena  25  cents 

Our  Keys,  Spark  Gaps,  Condensers,  Transformers,  etc.,  are  high  grade  but  inexpeoatve 


Distributors  of  Standard  Electrical  Norelty  Company  Typo 
Batteries.  Also  DeForest  and  all  ather  makes  of  Hlyh-Clasi 


B “Cyclone”  Andlon 
• Wireless  Apparatus 


Gbsffan  Fatsnt 

J.  H.  BUNNELL  & CO. 


Send  stamp  for  our  No.  42-W  Catalog 

- 32  Park  Place,  New  York  City,  N.  Y. 


IS  RADIO  YOUR  HOBBY  ? 

If  to,  why  not  make  your  hobby  your  business?  Enjoy  life  by  making  your  work  as 
interesting  as  your  play,  and  profitable  as  well. 

BECOME  A RADIO  OPERATOR 

We  can  train  you  in  a short  time  in  our  modern  laboratories  and  Code  Rooms.  Ex- 
pert Instructors — Latest  Equipment — Dormitories — Swimming  Pool. 

Write  for  Illustrated  Booklet 

Y.  M.  C.  A.  RADIO  SCHOOL 

149  East  86th  St.  “The  Best  Radio  School  in  the  East”  Naw  York  City 


Waterproof  Fibre  Insulation 

Hard  fibre  is  the  toughest  dielectric  known.  Add  to  Diamond 
Hard  Fibre  the  commanding  quality  of  water-resistance  and  the 
combination  produces  Condensite  Celoron — the  last  word  in  elec- 
trical insulation. 

This  remarkable  material  marks  a new  era  in  the  wireless  world.  In  addition 
to  being  waterproof,  high  in  dielectric  strength  and  light  in  weight,  Condensite 
Celoron  is  insoluble,  infusible  and  immune  to  the  effects  of  climatic  or  atmos- 
pheric change.  Read  this  Bureau  of  Standard  test: 


War#  Length 
Meters 

373 

1.295 

3,067 


Approximate  Frequency 
Cycles  per  second 

804.000 

231.500 

07,800 


Phase  Difference 
Degrees 

2.0 

1.8 

1.8 


Dielectric 

Constant-K 


We  supply  Condensite  Celoron  in  standard  size  sheets,  rods  and  tubes  ready 
for  all  machining  purposes — for  experts  and  amateurs.  Sold  by  radio  equip- 
ment dealers  everywhere.  If  your  dealer  cannot  supply  you,  write  us. 


Diamond  State  Fibre  Company 

Bridgeport  (near  Philadelphia),  Penna. 

Branch  Factory  and  Warehouse,  CHICAGO 
Offices  in  principal  cities. 

In  Canadas  Diamond  State  Fibre  Co.  of  Canada,  Ltd.,  Toronto 
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WIRELESS 

CATALOGUE 


Whether  you  are  interested 
in  a complete  radio  receiv- 
ing ontflt.  or  a half  a dozen 
binding  posts,  you'll  find  the 
tha  particular  lastrument, 
beet  for  your  needs.  In  Cor- 
win's Catalogue.  Send  10c. 
(eredlled  to  your  fir  it  order) 
tor  your  copy  today  ! Where's 
the  nearest  mall-box? 


A.H.CORWIN&(jO. 

,4  w.  Park  St.  Dept.  C 

Newark  New  Jersey  J 


Catak>gi6|71|<C<C 

offtk.j5~.nUkB 


Keep  up-to-date.  Learn 
about  all  the  big  recent 
improvements  in  radio  ap- 
paratus. 

84  pages  chuck  full  of 
beat  and  biggest  values  of 
America's  61  leading 
manufacturers.  Most  com- 
plete. Includes  everything. 

TWO  N-8  LEADERS! 
Red- Head  Radio  phones. 
1000  ohms,  military  ~ 
bend  band  with  cord 
complete.  Per  pair  . 
Arlington  Tented  Crystals, 
Galena  or  Silicon.  OE? 

Certified  super-  /3C 
sensrltlve.  Crystal 

Write  for  Big  Free 

Catalog  Today 

THE  NEWKAN -STERN  COMPANY 

Mewman-Btera  Bldg.  Olsnlssd,  Ohio 


24-How 

Service 

Wo  ray 
eU 

BMpplne 
Chiron 
Get  the 
lateit 
Don’t  buy 
till  you 
tee  thii 
oatalog. 


juvueo, 

$8 


Wireless  Profits 

You.  as  a reader  of  this  magazine  know 
the  great  strides  wireless  has  made  In 
the  past  tow  years.  There  will  be  big 
profits  for  the  companies  In  thii  bust 
neea. 

Get  In  now.  We  buy  and  sell  all  Wire- 
less, Telephone.  Telegraph  and  Elec- 
trical equipment  securities.  Write  us 
for  Information  on  any  company  you 
may  be  Interested  In.  ‘‘Stanton's  Wire- 
less Bulletin”  sent  free  npon  request. 

FRANK  T.  STANTON  * CO. 

Specialist  in  Wire  ten  Shares 
30  Broad  Street  - - - New  York 

Telephone  Broad  0819 


NEW  MOTORS 


FOR  ALL  PURPOSES 
5TANDAR0  MANUFACTURERS 
PROMPT  DELIVERY 


ALL  SIZES  UP  TO  5H.P. 

We  Specialize  In  Small  Motors i Generators 

ALL  PHASES  AND  FREQUENCIES  IN  STOCK  AT  ALL  TIMES 
largest  exclusive  Mail  Order  Small  Motor  dealers  in  the  world. 

CHAS.  H.  JOHNSTON,  Box£j.West  End,  Pittsburgh, Pa. 


’WIRELESS,  TELEPHONE  GENERATORS 

500  VOLT- 100  WATT  - 3400  R.  P.  M. 
FOR  MOUNTING  MOTOR  GENERATOR  SETS. 


Cy 


ATLANTIC  RADIO  CO.inc. 

727  BOYLSTON  ST.,  BOSTON.MASS. 
15  TEMPLE  STREET,  PORTLAND, MAINE. 

115  Bridge  Street,  Springfield,  Massachusetts 


FAR  AWAY  IN  THE 
FROZEN  NORTH 

MacMillan’*  band  set  up  its  little 
wireless  outfit  and  was  delighted  to 
discover  that  they  could  listen  in  on 
messages  from  twelve  wireless  sta- 
tions in  the  civilized  world. 

“Upon  our  arrival  today  1224 
geographical  miles  north  of  Boston, 
we  tested  our  wireless  and  were  de- 
lighted to  hear  at  least  a dozen 
stations.  The  Annapolis  station  we 
hear  every  day  at  noon  and  at  10 
I*.  M.  when  time  signals  are  sent 
broadcast.  I think  we  are  the  first 
Arctic  expedition  to  ever  keep  In  touch 
with  home  (bringing  to  our  minds  pos- 
sibly the  fact  that  while  we  are  ap- 
parently in  a world  unfinished  or 
now  long  dead,  far  to  the  south  of 
us  there  Is  another  world,  progressive 
and  throbbing  with  activity).  The 
musical  little  note  that  reaches  our 
ears  nearly  every  minute  of  the  day 
Is  a constant  reminder  that  we  are  a 
part  of  the  world  and  not  forgotten. 
....  When  in  winter  quarters  we 
shall  put  up  a larger  antenna  and 
undoubtedly  keep  in  touch  with 
home  through  the  year.” — Excerpt 
from  MacMillan’s  story  to  the 
"Boston  Globe,”  Dec.  4,  1921. 

THE  RADIO  EQUIPMENT  USED 
BY  DONALD  B.  MacMILLAN 
Was  selected  from  the  regular  stock 
of  the  Atlantic  Radio  Company — 
not  special  equipment  designed  for 
his  particular  purpose.  If  this  regu- 
lar stock  equipment  Is  able  to  serve 
Mr.  MacMillan  so  well  under  such 
adverse  conditions — WHAT  WILL 
IT  DO  FOR  YOU? 

TIIERE  IS  BUT  ONE  INFERENCE! 
Send  for  our  literature — it  i»  free. 


V 


LISTEN 


TO  THE  WORLD’S 

TBESCO  $10 
TUNERS 
AND 

K.  D.  Condensers 

11  Plate  SI. SO 

21  Plate  2.25 

41  Plate  3.20 


MUSIC  WITH 

Treaco  Binding 
Post.  10  for  $1-00 
Add  P.P. 

A 24-Page  Catalog 
tor  lue 

TRESCO 


Add  Parcel  Poet  Ua,y«npert.  Iowa 

Licenced  under  Armetrong  Patent  No.  1,113,149 


The  Simplex  Vanio-Ooupler  Panel  Mounted  make* 
an  Ideal  short-wave  tuner  for  the  beglunar, 
when  UBed  In  connection  with  a variometer  or 
variable  condenser  In  the  secondary  circuit. 

Varlo-Conpler,  Panel  Mounted,  aa  Ulus  910.00 

Yarie-Csupler,  Unmounted 6.90 

Variometer,  Panel  Mounted 8.0# 

Variometer,  Unmounted tjM 

If  your  dealer  does  not  have  tbem,  be  will  gut 
them  for  you. 

SIMPLEX  RADIO  COMPANY 

1013-15  Ridge  five..  Phila..  Pa. 
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The  First  Time  in  the 
History  of 
Citizen  Radio 


A RELAY  AND  RECORDER 
AVAILABLE  TO  THE  AMATEUR 


The  HALL  RELAY 

Will  record  all  radio  signals  on 
tape,  operate  a sounder,  busier,  bell 
or  other  electrical  device,  from  the 
radio  signal  as  ordinarily  received 
by  ear.  Operates  directly  off  of  a 
standard  receiver,  and  opena  and 
closes  a circuit  through  sturdy  con- 
tacts. Price  complete  $12S.OO 


Our  new  catalog  is  ready,  Illustrating  hundreds  of  standard  parts  for  wireless 
apparatus  as  well  as  many  radio  telegraph  and  telephone  receivers  and  trans- 
mitters. Many  pages  of  Instructions  and  diagrams.  It  Is  the  most  comprehensive 
and  DeLuxe  edition  of  a radio  catalog  ever  offered  the  experimenter.  Send  $.16 
in  stamps  for  it,  and  they  will  be  credited  on  your  first  order  for  $2.00  or  more. 

Our  stocks  are  complete  and  we  are  prepared  to  give  you 
prompt  deliveries  on  the  following  lines: 


Distributors  for 

BADIO  CORPORATION  OF  AMERICA 
WM.  J.  MURDOCK  CO.  CHKLSKA  RADIO  OO. 

DEFOREST  RADIO  TED.  A TED.  CO 
A.  R.  GREBE  A CO.  CLAPP -BAST HAM  OO. 

WESTING  HOUSE  RECEIVERS. 

JOHN  FIRTH  A CO.  BADDWIN  RECEIVERS 

AMRAD  PRODUCTS. 

Sole  Manufacturers  and  Distributors  In  the  world  of  Hall  Relays  and  Tape  Recorders. 
Patented  In  all  countries  of  the  world. 


The  Karlowa  Radio  Company 

Rock  Island,  Illinois 


Million  Point  Mineral 

The  Most  Sensitive  Detector  Mineral 
on  Earth 

One  Dollar  Brings  You  Sample 
of  this  Famous  Mineral 

Dealers:  Write  for  trade  proposition 

Million  Point  Mineral  Co. 

Box  158 

Needles,  California 


ALBERT  G.  BENSON 

146  Westminster  St.,  Providence,  R.I. 

The  BEST  in 

Radio  Apparatus 

and 

Wireless  Supplies 

Prompt  Service 

Enough  Said 


AFTER  ALL— 

Service  Is  What  Counts  Most . 

We  have  the  largest  stock  of  radio  goods  in  the  South,  but  what  is 
more  important  your  goods  are  shipped  the  same  day  that  your  order 
reaches  us. 

We  Carry  All  the  Best  Lines 

Get  our  Bulletin  "W”  FREE 
Your  request  on  a postal  will  do  the  trick 
Come  in  and  see  us  when  you  are  in  New  Orleans 

Nola  Radio  Company,  134  Chartres  St.,  New  Orleans,  La. 


FREE 

f\ 


60  DAY 
OFFER 


Your  Choice  of  either  a Standard 
V.  T.  Socket  or  Duo- Lateral  Ooll 
Free  With  Every  Order  of  $10,  or 
Both  Free  with  Every  $20  Order 

This  offer  applies  to  any  goods 
In  our  stock.  A complete  slock 
of  all  leading  standard  wireless 
equipment  always  on  band 
ready  for  Immediate  shipment. 

SAVE  MONEY  BESIDES 

Read  Theee  Specials  at  Tempting 
Price  Reductions 

Rsgu-  Bpootol 
larly  mt 

Western  Elec.  Phones  . . .$16.00  fll.00 
Llgthning  Switches,  . 100 

amp.,  600  volts  . .. 4.60 

Murdock  Antenna  Switches  5.00 
Roller  Smith  Radio  Fre- 
quency Amp.  Metera  . . 7.60 

Interphone  House  Sets. . . . 13.00 
B.  Batteries  Variable,  large 

size 3.00 

Large  size  variometers  . . 8.00 

Smaller  size  variometers  . 6.00 

Small  Size  Honeycomb  Coll 

Mountings  7.60 

Hard  Rubber  Bind.  Posts  .10 
DeForest  One-step  Ampli- 
fiers. Type  P100  69.00  35.00 

Honeycomb  Colls,  any  size,  .30%  air 
Unmounted  Chokes.  Special  at  .05. 
And  hundreds  of  other  Bargains.  Includ- 
ing Over  100  Different  Size  Motors.  A.C. 
and  D.C.,  at  Corresponding  Savings. 

Order  Today  While  Our  Offer  Bold*  Qeod 
or  Bond  10  Cents  for  Complete  Cotaloy 
ef  Wire last  ond  tleelrieol  Goods  of  All 
Kinds. 


\ 

II  1 


4.15 

5.75 

10.00 

2JKO 

0.75 

4.40 

040 

.07 


9SS-W  Fulton  Street,  New  York 


MANHATTAN  ELECTRICAL 
SUPPLY  COMPANY,  INC. 

A NATIONAL  INSTITUTION 

Everything  Radio 


New  York  City:  17  Park  Place 
110  West  42nd  St.  127  West  125th  St. 

St.  Louis:  1106  Piae  St. 

Chicago:  114  South  Wells  St. 


THIS  SEAL  INSURES 

you  of  continued  satisfaction 


Latest 

Bulletins 

sent 


PIONEER 


on  receipt 
of  five  cents 
postage. 


ELECTRIC  COMPANY 


170  Broadway  - - - New  York 


RADIO 

STORAGE  BATTERIES 

6 volt  40-60  amp.  - - - $10.00 
6 volt  60-80  amp.  - - - $12.00 
All  brand  new  and  guaranteed. 

W.  & G.  TUFTS 

836  Newbury  Street  - Boston,  Blass. 
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CO-OPERATION 

ia  buying  radio  apparatus  re- 
sults Id  a earing  or  time,  effort 
and  money  for  the  members  of 
the  lfutusl  Purchasers  Associ- 
ation. How  easy  to  order  all 
yeur  radio  supplies  from  eae 
central  place,  and  get  Immedi- 
ate shipments  on  all  standard 
makes  I And  since  the  associ- 
ation Is  proflt-shsrlng,  you  save 
on  our  tremendous  wholesale 
buying.  Order  from  the  list  of 
specials  below,  or  send  stamp 
for  details. 

Storage  Batteries 

Karko  Sr,  20-40  Amp.  hour,  - 914.60 

Marks  Sr,  40-60  Amp.  hour,  - 17.00 

Marko  Sr,  60-80  Amp.  hour  - 21.60 

Karko  10r,  60-60  Amp.  hour,  - 40.00 

Variable  Condensers 

Chelsea  No.S  unmounted  .0011  mfd.  94.76 
Chelsea  No.4  unmounted  .0006  mfd.  2.76 
Chelsea  No.l  mounted  .0011  mfd.  6.00 
Cheleea  No.2  mounted  .0006  mfd.  4.60 

Telephone  Receivers 

Braudes  "Nary"  type  914.00 

Brandes  "Superior1'  type  8.00 

Kurdock  No.  16.  2000  ohms 4.60 

Jlordock  No.  66,  2000  ohms 6.60 

Baldwin  type  "C"  18.76 

Baldwin  type  "B"  16.00 

MUTUAL 

PURCHASERS*  ASS*N. 

2-4  Stone  St.,  New  York 


Immediate  Delivery 

on  all  standard  makes  of  Radio  Appa- 
ratus. No  matter  what  instrument  you 
desire  send  us  your  order  for  quick  ship- 
ment Chicago  Amateurs : Come  and 
inspect  our  new  apparatus,  largest  stock 
in  the  Middle  West.  Open  all  day  Satur- 
day. 

Chicago  Radio  Apparatus  Co.,  Inc. 

.VK  Booth  Dearborn  St.,  Chicago,  III. 


$1.00  5JVSS  AEROPLANE  ANTENNA  WIRE  $1.00 

Compoeed  IS  Strands  No.  30  Bare  Copper,  Braided 
(Include  Postage  on  One  Pound)  (Dealers — Write  for  Discount) 

Baldwin  Phones,  New  Prices  Grebe  Apparatus,  New  Models 

Type  C 912.00  CR6  Super-Special,  160-300  meters  9 80.00 

Type  E 913.00  CIt8  160-1000  meters,  with  det.  unit  80.00 

Type  F 914.00  CH9  160-3000  meters,  det.  and  2-atep  13040 

“The  House  of  Service” 

LINZE  ELECTRICAL  SUPPLY  CO. 

1129  Olive  Street  Dept.  W2  St.  Louis.  Mo. 

We  represent  all  the  leading  radio  Manufacturers 


If  you  have  anything  to  sel /,  use  the 
Wireless  Age  Classified  Section 


Has  The  Latest 
Radio  Apparatus 
In  Stock 


We  have  greatly  improved  facilities  to  handle  our  ever  increasing 
Mail  Order  Business.  Have  you  enjoyed  our  prompt  service? 
If  not — why  not? 

We  have  complete  stock  of  parts  for  die  Radiophone  you  are  building. 


Philadelphia  School  of  Wireless  Telegraphy 

Jobbers  and  Dealers  in  Everything  Radio 
1588  PINE  STREET,  Jut  West  of  Broad  Street,  PHILADELPHIA 


MODEL  J 

Bsg— srstlTo  Receiver 


The 

T WENTY 

Niners 

Bulletins  upon  request 

Two  Superlative  models  in  combination  at  less 
than  the  cost  of  most  single  receivers 
Licensed  under  Armstrong  Patent  Mo.  1,112,149 


suusl  j-a 
2 Stag*  AmpUSer 


Jones  Regenerative  Receiver,  200-2500  Metres $29.00 

Jones  Two  Stage  Amplifying  Transformer $29.00 

Formica  Panels,  Rotor  and  Stator 

JONES  RADIO  CO.,  Laboratory,  384  Monroe  Street,  BROOKLYN,  NEW  YORK 
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It  Is  not  particularly  to  Cor- 
win's credit  that  Corwin 
Dials  are  the  best  on  the 
market:  With  their  experi- 

ence and  volume  of  sales,  It 
would  be  to  their  shame  if 
Corwin  Dials  were  any  less 
Perfect. 

•'  1)1*1,  80c — with  knob  (100 

»H'  DU1,  Mo— with  knob  $1.20 

A I all  Radlsco  agencies , 
and  other  reliable  dealers , 

Of  sent  postpaid  anpiehere 

A.  H.  CORWIN  & CO. 

4 West  Park  St.,  Newark,  N.  J. 


WIRELESS  TELEGRAPHY 

CHAMBERS  INSTITUTE.  A High-Grade  School  where  Radiotelegraphy  Is  taught  in  all 
Its  branches,  beginning  with  the  code  and  going  straight  through.  Theory  taught  by 
Lectures,  blackboard,  and  practical  demonstrations  of  Apparatus,  both  during  the  course 
of  construction  and  when  completed.  A large  Wireless  Station  (3XC)  with  Motor- 
generator  Set  complete. 

We  spare  no  pains  to  make  Our  8tudents  first-grade  Commercial  Operators,  and  give 
special  attention  to  backward  students.  Location  very  central.  Convenient  to  both 
railroads  and  all  trolley  lines. 

We  also  carry  a full  line  of  all  standard  makes  of  Wireless  Apparatus.  Parts  a 
specialty.  Call,  'phone  or  write  for  particulars. 

CHAMBERS  INSTITUTE  of  WIRELESS  TELEGRAPHY 

2046  Arch  Street Philadelphia,  Pa. 


Mr.  Amateur — 

See  pages  9 and  13  this  issue. 


This  Complete  Set  S35 


0 Official  Organ:  Ami  ,!can  Radio  Reluy  League 


11CW  L/CVCIupniCIIU,  V-  w , t uuieimsoiun, 

Vacuum  Tube  Circuits,  Regenerative 
Receivers,  Underground  and  Loop 
, Antenna*.  Radiotelephony:  Relaying, 

- (Jpernling  Department  Work,  all 
A.R.R.1 ..  News;  Humorous  Stories  by 
The  Old  Mnn.  AH  these  and  many 
more  are  included  in  QST 

SPECIAL  TRIAL  OFFER 

Regular  pricr  $2.00  per  year.  20  cents 
per  copy.  Introductory  rate:  7-monlhs 
subscription  for  $ I and  attached  roupon. 

PIN  A IX1LLAR  BILL  TO  COUPON 
AND  MAIL  IT  TODAY  I 


RETURN  COUPON 

American  Radio  Relay  League. 

Hartford,  Conn. 

Enclosed  find  $ I ; please  enter  my  trial  subscrip- 
tion to  QST  for  7 months. 
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We  promised  yon  that  this  set 
would  surprise  you  and  your 
friends  by  Its  easy  control  and 
rhe  wonderful  distances  at  which 
It  picks  up  signals,  voices,  music — 
and  the  great  clearness  and  loud- 
ness with  which  these  signals 
come  In. 


Now  we  want  to  tell  you  about  the  companion  piece  to  this  remarkable  receiver — 
the  new  CLAPP-EASTHAM 

Typewz  TWO  STAGE  AMPLIFIER 

Equipped  with  our  new  “Maximus"  Amplifying  Transformers.  Amplifies 
wesk  signals  hundreds  of  times — sounds  almost  Inaudible  are  made  to  ring 
throughout  a large  roopa.  Convenient  switching  arrangement  permits  use 
of  Detector  only,  one  stage  of  amplification,  or  two  stages.  This  Amplifier 
exactly  matches  our  HR  set  In  size,  finish  and  arrangement  of  binding  posts, 
yet  is  equally  effective  with  receiving  sets  of  other  types  and  makes.  Price 
complete  $35.  Write  us  for  full  details  and  name  of  nearest  dealer. 


Clapp-Eastham  Co. 

RADIO  ENGINEERS  AND  MANUFACTURERS 

161  MAIN  ST.  CAMBRIDGE,  MASS. 

California  Representative:  Leo  J.  Meyberg  Co.,  San  Francisco  and  Los  Angeles. 

127-16 


COMPLETE  RADIO  SETS  & PARTS 


Band  10c  for  catalogue  which 
will  be  credited  against  first  two 
dollar  purchase. 

DREYFUSS  SALES  CORPORATION 

in  Greenwich  Street  - New  Fork  City 


Equal  or  Superior . to 
any  on  the  market 
regardless  of  price. 


Type  hr 

REGENERATIVE  RECEIVER 


In  last  month's  Issue  of  this 
magazine  we  Introduced  to 
WIRELESS  AGE  readers  the  new 
CLAPP-EASTHAM  Type  HR 
Regenerative  Receiving  Set  — 
licensed  under  Armstrong  U.  8. 
Patent  No.  1113149.  We  sell  this 
set  complete  for  only  $36  yet 
absolutely  guarantee  It  to  give 
results. 


QST 

A MAGAZINE  DEVOTED 
TO  AMATEUR  WIRELESS 
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“AN  UP-TO-DATE 
RADIO  STORE” 

Dealers,  Designers  and  Manufac- 
turers of  Radio  Equipment 

Bend  for  our  latest  catalogue 

THE  RADIOUECTTRIO  SHOP  GO. 
010  Huron  Rd.,  Cleveland,  Ohio 


INewSorsincfe 

KceUstmm 

Just  off  the  Press — Lists  ^ 
all  standard  makes  of  y. 
Radio  apparatus  at  latest 
prices.  A postcard  brings  W 
you  copy.  Act  now. 

SHIP  OWNEB  RADIO 

SERVICE,  INC.  fA 
80  Washington  St. 

New  York  City  . 


Hm  TEARS  OP  ELECTRICITY 

The  HaurlM  of  aa  Eleetrlenl  Bb(1u« 
By  3.  A.  FLEMING,  M.A.,  D.Se.,  7.R.S 
TABLE  07  CONTENTS 

1st  rod  action. 

Chap.  I — Telegraphs  and  Telephones  from 
1870  to  1920. 

Chap.  VII — Wireless  Telegraphy  and  Tele- 
phony. 

Chap.  II — Dynamoa,  Alternators,  Trans- 
formers and  motors  from  1870  to  1920. 

Chap.  Ill — Electric  Lamps  and  Electric 
Lighting  In  the  last  Fifty  Years. 

Chap.  TV — Electric  Heating,  Cooking,  and 
Furnaces  In  Five  Decades. 

Chap.  ▼ — Electric  Supply  Stations.  Storage 
Batteries  Hallways  and  the  Transmission 
of  Power. 

Chap  — Electric  Theory  and  Measnre- 

Cleth.  aw  Faces.  Pries  910A0. 
WIRELESS  PRESS,  INC. 

KSa  Broadway  Mew  Tech 


Special  Announcement 

THE  Pinkerton  Electric  Equipment  Company, 
1834  Broadway,  N.  Y.  C.,  announce  their  entry 
into  the  Radio  Field. 

The  first  product  of  our  own  manufacture  is  a 
complete  crystal  receiver,  wavelength  range  150- 
650  meters,  complete  including  receiver,  phones, 
aerial  equipment,  ground  equipment.  Price  $25.00 


Above  receiver,  less  phones,  aerial  and  ground 


equipment.  Price 


leeoeee.aeeeeeeeeaeeeeeeee.aeoeeeeoaeeeeeeeeee.) 


$15.00 


Guaranteed  to  be  free  from  any  electrical  or 
mechanical  defect  for  one  year. 


Mr.  Dealer — 

Write,  phone  or  wire 
TODAY 

for  our  proposition. 

Let  us  help  you  supply  the  demand 
you  now  have  for  good  receiving 
sets. 

Pinkerton  Electric  Equip- 
ment Company 

NEW  YORK  CITY 
Phones:  Columbus  434  — 611 
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GIVE  A THOUGHT 
TO  YOUR  PHONES 


0 


The  efficiency  of  any  receiving  outfit 
is  determined  largely  by  the  'phones 
used  with  it.  Few  amateurs  realize 
this.  Badly  designed  'phones  cannot 
make  the  most  ot  the  feeble  currents 
that  pass  through  them. . It  is  often 
possible  to  multiply  receiving  efficiency 
by  two  when  Braudes  headsets  are 
used.  Actions  speak  louder  than 
words.  Ask  your  dealer  about  our  ten* 
day  trial  offer  or  write  direct. 

Brandes  are  used  as  standard  equip- 
ment by  the  leading  manufacturers. 


You  will  be  interested  in  our  literature.  It  tells  you  something 
that  you  do  not  know  about  ’phones.  Send  5c  for  Catalog  W. 

C.  Brandes,  Inc. 

{Brandes  Matched -Tone  Headsets 

Room  718,  287  Lafayette  Street 
New  York  City. 

Member  Radio  Section  Associated  Manufacturer!  of  Electrical  BuppUea. 


BRANDES  HEADSETS 


Wireless  Operators.  Experimenters. 
Car  Owners,  iStorage  Battery  Users 

10c  CHARGES  YOUR  STORAGE  BATTERY  F-F  BOOSTER 

So  You  will  never  have  to  give  up  In  dleguet  when 
working  a dWtant  station.  1b  It  not  gratifying  to 


working  a distant  station.  Is  It  not  gratifying  to 
feel  Your  Filament  Battery  will  always  be  ready 
when  you  want  It?  You  know  what  It’s  like  to  have 
friends  call  to  Listen  In  and  then  find  vonr  battery 
dead.  F-F  Battery  Boosters  are  the  Full  Wave  Type 

bon 

maintain  uninterrupted  service 
at  constant  efficiency.  They  start  Cars  and  Trucks 
quickly  In  the  coldest  winter  weather,  tints  requiring 
fewer  expensive  storage  battery  replacements.  Do  not 
run  risk  of  ruining  an  expensive  battery  by  falling 
to  keep  it  charged,  for  It  costs  leas  to  buy  a 
BOOSTER  than  to  be  without  one.  The  F-F  Bat- 
tery Rooster  Is  s Charging  Apparatus,  unfailing  In 
Its  ability  to  deliver  service  day  and  night.  Is 
Rugged,  Pool  Proof  and  requires  no  skill  to  operate 
They  charge  Automatically  A Operate  Unattended 
Screw  the  Ping  Into  a lamp  socket.  Snap  Clips  on 
Battery  Termlrmls  and  watch  tlic  gravity  come  up. 
AMMETER  EllmlnetesOuese  Work,  showing  plainly 
Other  F-F  Battery  Boosters  Charge  Batteries  Sl'JZSS*  r?Pew"bIe  »nd  adjustable 

from  Farm  Lighting  Plants  & D.  C.  Circuits.  rec.  '"rrent  ami  fast  for 

Order  Now  or  Write  Immediately  for  Free  £.n  Complete  in  One  Compact 

Descriptive  BOOSTER  Bulletin  No.  34. 

BATTERY  ClIA  ROINO  STATIONS  and  for  105-125  Volt  60  Cycle  Alternating  Current. 

KBC’  The**  Types  Last  a Lifetime,  PRE-WAR  PRICES 
TI FIR  1/8  for  Group  Charging.  Real  Economy  Bantam  TypeUchargesOVoltnatteryatOAmperee  $15 
£>i ? I (i!>ltir!!nd  a 8Srvi<%-  Chorpe*  up  to  30  Bantam  Typel2rharges12Vo!tnattery5Amperea  $15 
SS!' of*! 1JT 2E*  V AJ‘ ,om  7<tc-  Dependable.  It  Type  100  charges  0 Volt  Battery  at  12  Amperes  $24 
lriat\JrLnn'l0rme!  Yo!iaffJ2’  Zor  2’?pe  1012  ‘■h"'Ves  12  Volt  Battery  at  7Amperes$24 
KiVSnfi1!'  It  US*,  charges  both  0 Volt 


ROTARY  Bulletin  No.  34A,  tch'ch  give!  full 
information,  or  mail  Check  u>ith  Order. 

FRANCE  MFG.  CO. 

Offices  * Works;  Cleveland,  Ohio,  P.  8.  A. 

Canadian  Representative:  Battery  Service  A 
Sales  Company,  Hamilton,  Ontario,  Canada. 


SMALL  ADS  OF 
BIG  INTEREST 


A MEETING  PLACE  FOR 
BUYERS  AND  SELLERS 

Space  In  this  department  cost  only 
30  cents  a line.  Minimum  space  eight 
lines.  Payable  In  advance. 


VICTOR  PHONOGRAPH  HORNS — 11  la. 

long.  Rel  I 9%  in.  wide.  Black  enameled  with 
polissed  2%  Ja.  brass  end.  Ideal  for  amplify- 
ing. Price  75c  each.  Come  early  as  only  a 
few  In  stock  and  no  more  to  lie  had.  NO 
moll  or  C.  O.  1).  orders  lilled.  Wireless  Prsaa. 
Inc..  326  Broadway.  X.  1*.  C. 

HAWAIIAN  AND  GERMAN  stations  read  with 
a single  bulb.  Are  you  eatioded  with  your  re- 
ceiving set?  Would  you  like  to  build  one  that 
will  receive  over  0000  miles  on  a single  bulh 
and  quit  experimenting?  One  that  will  be  tfca 
equal  of  any  regardless  of  claims  or  price.  Using 
the  instruments  you  now  have,  you  will  bo  able 
to  duplicate  tile  long  distance  records  you  read 
about  every  day.  Get  our  simple  diagram  of  a 
complete  snort  and  long  wave  receiver,  176  t» 
20,000  metere,  with  which  we  read  Honolulu, 
California,  German,  South  American,  French 
and  English  stations,  and  practically  all  the 
high  powered  foreign  and  domestic  stations, 
amateurs  as  far  west  as  New  Mexico  and  nu- 
merous telephone  and  musical  concerts  come  In 
good.  Diagram  and  complete  instructions,  leav- 
ing nothing  to  guess  about,  will  be  promptly 
mailed  for  50  cents  in  coin  or  stamps.  Wire  a 
set  up  and  quit  wasting  good  money.  Virginia 
Novelty  Company.  Martinsburg,  West  Va. 

111-GEE  * B"  RATTER  IKS  are  good  batteries 
and  priced  right.  No.  101,  22%  volts,  90c; 
tapped  l.in.  No.  201  a 22%  volt  battery  com- 
paring with  any,  1.20.  A heavy  duty  45  volt 
battery  at  $3.00.  add  postage  on  10  lbs.  All 
oilier  ba'terlcs  and  insi rumenls  prepaid.  HI- 
GEE  variometers  for  plate  and  grid  $3.60.  Var- 
ioconpler  $3.00.  Orders  shipped  same  day  re- 
ceived. Hi-Gee  Radio  Mfe.  Co.,  Box  268  C 
Marlon.  Illinois.  Get  our  Bulletins. 

1&  TOUR  WAY  BETTER ? Patent  your  improve- 
ments. A good  patent  may  lead  to  wealth.  But 
note:  patents  are  no  better  limn  their  claims 
Bo  sure  vonr  patent  Is  as  good  ns  vonr  Inven- 
tion. Consult  LAMB  & Co.,  Solicitors  of  Pat- 
ents, Trade-marks  and  Copyrights,  1419  O 
St  reet,  N.  W.,  Washington,  p.  c. 


and  12  Volt  Batteries  at  12  and  7 Amperes  $58 
The  larger  amjiere  capacity  Type*  are  recommend- 
ed for  the  larger  batteries  or  where  time  Is 
limited.  Shipping  Welehts  fYvmplete  with 
AMMETER  A BATTERY  CLIPS  12  to  15  Pounds. 
Order  from  vonr  Dealer,  or  send  check  for  Prompt 
Express  Shipment.  If  via  Parcel  Post  have 
remittance  Include  Pontage  A Insurance  Chargee, 
or  have  ns  ehlp  the  Type  you  desire  C.  O D. 


FAD  A 

POWER  TUBE  RHEOSTAT 

Resistance  I H ohms. 

Current  currying  capacity  5 ampere*. 
Just  the  rheostat  to  use  with  two 
Radiotron  5 watt  Power  Tabes. 
Price  only — 

$1.35 

FRANK  A.  D.  ANDREA 
Manufacturer  of  FADA 
radio  supplies 

1882-0  Jerome  Avenue  - New  Yerk  City 
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Send  tor  our  44-page  catalog  giving 
toll  particulars  to  prospective 
students. 

RADIO  ENGINEERING 

Classes  meet  each  Thursday  evening 
at  6:00  P.  M.— enrollment  limited. 
Subject:  Design  of  Commercial  Tnbe 
Transmitter. 

WIRELESS  TELEPHONY 

CW — ICW.  Vacuum  Tubes.  Classes 
every  Tuesday  evening  at  6 :00  Send 
for  particnlars. 

AMATEUR  CLASSES 

Every  Saturday  morning  from  10  A. 
M.  to  12  noon— prepares  tor  amateur 
license. 

BALES— C-W —SERVICE 

Wo  carry  a toll  lino  of  Radio  equip- 
ment and  are  counsellors  on  all  radio 
problems  especially  complete  receiv- 
ing and  transmitting  Installations — 
order  from  any  standard  catalog — 
mall  orders  Oiled.  Onr  technical  stall 
to  a*  year  service. 

OPEN  EVENINGS 
Open  three  evenings  per  week.  Mon- 
day, Wedneaday  and  Friday  until 
9:30  P.  M.  and  Saturday  afternoon. 
G.  B.  ENTWISTLE.  Radio  Director 
B.  F.  TBOP,  Telegraph  Director 

MASSACHUSETTS  RADIO  and 
TELEGRAPH  SCHOOL,  Inc. 

18  Boybtoa  St.,  Boston,  Mass. 

Formerly  Rosfon  School  of  Telegraphy 
Established  1903 


RADIO  MANUFACTURERS 

Wa  furnish  special  parts,  binding  posta, 
switches,  contacts,  etc.  Screw  machlnt  work, 
panellings  and  stampings  to  your  apeci- 
Oeatlons. 

Wa  can  also  contract  for  the  manufacture 
and  assembling  of  your  instruments. 

Send  ne  yonr  inquiries 

The  Rice  Manufacturing  Company 
Elisabeth.  N.  J. 


A real  quality  combination 

Effective  Reception 
on  short  waves,  on  long  waves, 
and  on  all  waves  in  between. 


KENNEDY  TYPE  110  UNIVERSAL  REGENERATIVE  RECKIV1 
WITH  TYPE  525  TWO-STAGE  AMPLIFIER 


Fob  those  who  want  radio  reception  with  amplification  over  a broad  range  of 
wave  lengths,  this  combination  is  unsurpassed. 

The  Kennedy  Type  110  Universal  Regenerative  Receiver  is  all  that  Its  name 
implies.  It  affords  convenient  means  of  tuning  from  175  to  26,000  meters  with 
. highly  efficient  reception  over  that  entire  range. 

In  many  installations  where  this  receiver  is  in  use,  it  is  accompanied  by  onr 
Type  525  Two-Stage  Amplifier  as  illustrated  here.  This  amplifier  matches  the 
Type  110  Receiver  in  height,  depth  and  general  finish,  and,  being  built  according 
to  the  high  Kennedy  standards  is  a worthy  companion  for  it 

Send  for  Bulletins  101  and  501  describing  tf*se  units. 

THE  COUN  B.  KENNEDY.  COMPANY 


IN  COR  P ORATED 


RIALTO  BUILDING 


SAN  FRANCISCO, 


HAVE  Copies  of  WIRELESS  AGE  for  June  1914,  Oct  1914,  Dec.  1914,  Nov.  1919, 
March  1920?  We  will  extend  your  subscription  one  mouth  for  each  copy  you 
* '“'U  send  us.  Address  Circulation  Mgr.,  Wireless  Age,  326  -Broadway,  New  York. 


Do  Yon  Know  That— 

L BI-LA  TT1CK  COILS  (duo-lateral)  are 
the  best  type  of  inductances  for  long 
wave  reception? 

*.  SINGLE  LAYER  COILS,  for  Short  wave 
reception,  can  be  approached  only  by  the 
best  regenerators? 

*.  OCR  UNIT  INDUCTANCES  will  solve 
yonr  receiving  problem? 

Four  Cents  will  bring  yon  bulletin  “A”  con- 
taining prices  and  engineering  data  on  Bl- 
Lattice  and  Single  Layer  Colla.  Price 

Postpaid 

Triple  Cojl  Mounting  for  acrewing  to 

table  or  other  support  $4.25 

Bat  of  three  Mounting  Pings  (for  panel)  3.00 
Coil  Plug*  (Bakelite)  with  Fibre  strip  .75 

Plugs,  alone  M 

Fibre  Strip,  per  foot  10 

P.  J.  STOCKWflL,  Box  1S7-B,  Reading,  Mats. 


Amateurs  Say  Try  “WECO” 

Agents  and  Distributors  for  Clapp-Eostham,  Murdock,  Acme,  Rentier, 

Grebe,  Cunningham,  Radio  Corporation,  Federal,  Magnavox.  Bunnell, 

Chelsea  Radio,  Amrad,  DeFVtreat,  General  Radio,  Moorhead,  Baldwin. 

Audiotron  Sales  Co.,  Elootroee,  Paragon,  Corwin,  and  others. 

IMMEDIATE  SHIPMENT.  TRY  US  AND  BBS. 

IVhitall  Electric  Company 


WESTERLY,  R. 
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Amplifying 

Transformers 

No.  A-2  Acme  Mtd $7.00 

" A-2  “ Seroi-Mtd..  S.00 

“ A-2  “ Unmounted  4.S0 

“ 226-W  Federal  7.00 

“ 10-T  CreooSemi-Mtd  325 
“ UV-712  R.C.  Mtd.  ..  7.00 

“B”  Batteries 

No.  766  E R Large  $3.00 

“ 763ER  Small 2.25 

“ 2153  Burgess  Large  . . 3.00 
“ 4153  Burgess  Small  ..  2.25 
“ 8191  Cyclone  Large  . . 2.40 
“ 8190  Cyclone  Small  ..  1.25 

“ 100  Hipco  Large  3.00 

“ 101  Hipco  Small  2.00 

Vacuum  Tubes 

No.  UV-200  Radiotron  . .$5.00 
“ UV-201  “ ...  6.S0 

“ UV-202  “ ...  8.00 

" UV-203  “ ...30.00 

“ A.  P.  Detector  5.00 

“ A.  P.  Amplifier 6.50 


Storage  Batteries 

No.  10003  6 Volt  20-40  $14.60 

“ 10004  6 " 40-60  „ 18.00 

“ 10005  6 “ 60-80  . 23.60 

“ 10006  6 “ 80-100  . 29.30 


Amplifiers 

Fade  Dot.  and  2-Stage  .$65.00 
Fada  Two-Stage  5000 

No.  8 Federal  Detector 

One-Stage  52.00 

No.  9 Federal  Two-Stage  58.00 

Loud  Speakers 

No.  R-3  Magna  vox  $45.00 

“ 400-W  Pleio  phone  . . 14.00 

WbM  unrltlmx  to  advertlaan  plaaaa  — atl—  tHa  WIEBLMI  ifll 


T F you  want  shipments,  not 
^ promises;  courtesy,  not 
curtsy;  action,  not  excuses; 
and  good  apparatus  at  a fair 
price — try  “Continental  Serv- 
ice.” 

We  can  serve  you  efficiently 
by  mail.  Continental  men 
understand  your  needs  and 
are  interested  in  making  you 
satisfied.  Look  over  this  list 
and  order  direct  from  this  ad. 

Continental  Radio  and 
Electric  Corp. 

Dept.  E-2 

6 Warren  St.  - New  York 


P-2  Vooaloud  Sta- 
tion Type  30.00 


“ P-3  Vocaloud  Labo- 
ratory Type  25.00 

Plugs 

No.  50  Pacent  Universal 

Type  $2.00 

No.  1428-W  Federal  Brass  2.00 

No.  1428-W  Federal  Sil- 
ver Plated  2.50 

No.  34-A  Firco  2.00 


Telephones 

to.  56  Murdock  2000  ohm  $ 5.00 
“ 56  Murdock  3000  ohm  6.00 


“ 214  Superiors  8.00 

“ 213  Transatlantic  . . . 12.00 
“ 53-W  Federal  8.00 


Type  C.  Baldwin  . . . 12.00 


Duo  Lateral  Coils 
Unmounted 


US—  25  $ .90 

US—  35  1.00 

US—  50  1.10 

US-  75  1.20 

U S—  100  1.30 

U S—  150  1.40 

US— 200  1.50 

U S—  250  1.60 

U S—  300  1.80 

U S—  400  2.00 

U S—  500  2.20 

U S—  600  2.S0 

U S-  750  2.70 

U S— 1000  2.90 

U S — 1250  3.50 

U S — 1500  4.00 


JUT 

WIRELESS 

TELEPHONE 

broadcasting 

THE  Wireless  Telephone 
broadcasting  is  bringing 
the  wonders  of  wireless 
daily  into  thousands  of 
homes  that  never  dreamed 
of  having  a radio  set  be- 
fore, as  well  as  to  advanced 
amateurs. 

We  are  prepared  to  supply 
complete  Wireless  Tele- 
phone receiving  outfits  as 
low  as  $15.00!  And  of 
course  we  guarantee  "Con- 
tinental Service”  to  the 
purchaser  to  see  that  he 
gets  perfect  satisfaction. 

Our  comprehensive  assort- 
ments include : The  Marvel 
Set  $15.00  complete;  the 
Aeriola  Jr.,  $25.00;  the  De- 
Forest  Everyman  Receiver 
$25.00;  the  Westinghouse 
R.A.  Set,  $68.00 ; the  West- 
inghouse R.C.  Set,  $125.00; 
the  Paragon  R.  A.  10  Re- 
ceiver, unexcelled  for  C.W. 
reception,  $69.50;  and  the 
new  Grebe  CR9,  $130.00. 

Orders  by  mail  for  any  of 
these  sets  filled  immediate- 
ly. 


Send  for  Creco  112-page 
Radio  Catalogue  listing 
practically  every  worth 
while  make  of  Radio 
Apparatus. 
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WESTON 


MODEL  301 

run  voltmeter 


MODEL  301 

FILAMENT  VOLTMETER 


MODEL  428 
ANTENNA  AMMETER 


Follow  the  Expert — 

Don’t  Blame  the  Tubes! 

If  a tube  fails  to  give  the  results  you  expect,  the  fault  is  probably  your 
own.  NO  ONE  can  secure  maximum  tube  life  or  obtain  the  most  perfect 
results  if  control  is  by  guess-work.  Tubes  function  to  the  best  advan- 
tage within  exceedingly  narrow  limits  of  voltage,  and  there  is  no  possible 
way  of  keeping  the  filament  voltage  within  these  limits  except  by  using 
a thoroughly  reliable  voltmeter. 

Follow  the  Advice  of  Experts 

When  manufacturers  of  tubes  state  with  unmistakable  emphasis  that 
precise  control  of  filament  voltage  enormously  prolongs  the  life  of  re- 
ceiving, amplifying  and  transmitting  tubes  and  increases  their  efficiency ; 

When  every  conscientious  dealer  who  has  your  and  his  own  best  inter- 
ests at  heart  recommends  that  you  prolong  tube  life  by  use  of  electrical 
measuring  instruments ; 

When  all  commercial  radio  workers  invariably  use  instruments  for  a 
variety  of  purposes — 

What  reason  have  you  for  believing  you  are  the  exception 
and  can  get  good  results  and  maximum  tube  life  without 
a voltmeter? 

The  fact  of  the  matter  is  you  cannot  do  so;  why  then  postpone  investi- 
gation of  this  subject?  Why  continue  to  face  certain  tube  replacement 
expense  and  inferior  results? 

Send  today  for  Weston  Circular  “J”.  This  circular  contains  a complete  description 
of  a large  variety  of  instruments  for  Radio  Service.  Address 

RADIO  DEPARTMENT 

WESTON  ELECTRICAL  INSTRUMENT  CO. 

27  Weston  Avenue,  Waverly  Park,  Newark,  N.  J. 

Branch  Offices  in  all  Principal  Citiee 
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Owing  to  the  fact  that  certain  statements  and  expressions  of  opinion  from  correspondents  and  others  appearing  In  these  columns 
from  time  to  time  may  he  found  to  be  the  subject  of  controversy  In  scientific  circles  and  In  the  courts,  either  now  or  In  the  future,  and 
to  sometimes  involve  questions  of  priority  of  invention  and  the  comparaf lve  merits  of  apparatus  employed  in  wireless  signalling,  the 
owners  and  publishers  of  this  magazine  positively  and  emphatically  disclaim  any  privity  or  responsibility  for  any  statements  of  opinion 
or  partisan  expressions  if  such  should  at  any  time  appear  herein.  Printed  in  U.  S.  A. 


Our  manufacturing  facilities  are  completely  employed  in  manufacturing  the  following — the 
well-known  Marshall-Gerken  quality  is  built  into  every  part.  New  Moulded  Variometer — 
Super  Standard  Vario  Coupler — Detectors  and  Amplifiers — New  “Read  ’Em”  Binding  Post — 
Small  Parts  and  Switch  Arms. 

Quantity  Production  — Lower  Price 

On  the  “Read  'Em”  Binding  Post 

At  tbe  first  announcement  of  the  New  “Rend  'Em”  binding  post,  the  demand  V'V  ' ' I 

mUfi'  became  so  great  that  our  production  Immediately  Juniiwd  to  a point  m im  ■Xyc  jr 

" hero  a very  material  reduction  in  price  Is  possible.  With  the  same  orig-  I 
MV  V inal  quality  we  can  sell  them  COMPLETE  POST  AND  KNOB,  EACH  . . * ' k 


15  STYLES 


ENGRAVED  — NOT  STAMPED 


Antenna 
Ground 
Condenser 
Variable  Condenser 
Tickler 


A-Battery  + 
A- Battery  — 
B-Battery  — 
B- Battery  + 
Grid 


Plate 

Detector 

Phones 

Secondary 

Primary 


are  Distributors  for  Radio  Corporation,  Westinghouse.  Baldwin  Phone,  Reilly-Klotz  "Arkay"  Radio  Horn, 
Weston  Meters,  Paccnt  Electric,  Signal  Electric. 

The  Marshall-Gerken  Company 

e5W  a n uf  a c t u r t r s and  Jobbers 

Toledo,  Ohio,  U.  S.  A. 
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No.  760  Eveready  Wireless  Station  Batterv 
Standardised  tor  nse  in  V.  S.  Navy 


What  gives  the  Eveready  Wireless  B Battery 

its  extra  long  lifeP 

' I 'HE  high  quality  of  mate- 
rials  used— the  refinement  of 
process— thorough  research  and 
experiment— the  suppression  of 
corrosion— the  perfect  insulation 
of  cell  from  cell. 

Hitch  an  Eveready  to  your  re- 
ceiving set  and  enjoy  the  marked 
increase  in  effectiveness..  Go  to 
your  radio  equipment  dealer— or 
write  us. 


IjR 

1 — 

No.  768  Eveready  Air* 
plane  Wireless  Battery. 
Standardized  for  nse  in 
U.  8.  Signal  Corps  Avia- 
tion Section 


NATIONAL  CARBON  COMPANY,  Inc. 

226  Thompson  Avenue,  Long  Island  City,  N.  Y. 
Atlanta  Cleveland  Chicago 

Kansas  City  San  Francisco 


FLASHLIGHTS  AND  BATTERIES 
Every  wireless  operator  has  use  for  an  Eveready  Flashlight 
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for  better  C W Transmission 

all  desianedjor  I\adiotron  Vacuum  rtuhe  Operation 


SERVICE 


LONG  LIFE 


* 'I 

■MODEL  UC  1603  J 
3AD0N  CCr-.C'K'. 


Faradon  UC-1803 

For  use  a*  blocking  or  coupling  con- 
denser in  CW  radio  telegraph  and 
telephone  circuit*.  Loweit  lot*  of  any 
condenser  on  the  market  and  is  the 
only  compact  and  satisfactory  unit 
of  its  kind  available  for  CW  work 
today.  Positively  necessary  to  prevent 
“swinging”  of  CW  telegraph  signals. 
Has  a capacity  of  .000025  MFD,  and 
is  rated  at  10,000  volts. 

Price,  $5. 00 


Faradon  UC-1831 

Variable  Type 

Essential  for  tuning  of  CW  trans- 
mitters. Designed  as  a series  antenna 
condenser  and  will  stand  fiveamperes 
of  CW  and  its  maximum  capacity 
setting.  Will  vary  your  radiated  wave 
length  by  50  to  100  meters.  Mini- 
mum .0001  MFD,  maximum  .0012 
MFD.  Rated  at  4000  volts. 

Price,  $9.00 


Faradon  UC-1014 

For  use  as  a key  condenser,  grid  leak 
condenser,  or  radio  frequency  by- 
pass condenser  in  circuits  utilixing 
Radiotrons  UV-202  orUV-203.  It  is 
fitted  with  mounting  tabs  on  back. 
Has  a capacity  of  .002  MFD.  and  is 
rated  at  3000  volts.  Will  carry  two 
amperes  at  a 200  meter  mavim— i 
setting. 

Price,  $2.50 


OTHER  FARADONS 

Model  UC-1015 

Series  antenna  condenser  and  intermediate  CW  circuit  Suitable  as 
condenser  utilizing  Radiotrons  UV-202  and  UV-203.  transmiaaio 
Three  capacities  possible  with  each  unit;  .0005,  .0004,  in  sets  whei 

.0003,  at  7500  volts  effective.  Has  a capa 

Price,  $5. 75 


Model  UC-1806 

Suitable  as  a grid  condenser  in  higher  power  Radiotroo 
transmission.  Also  for  insertion  across  plate  transformer 
in  sets  where  high  potential  surge*  follow  key  transmission. 
Has  a capacity  of  .002  MFD,  and  is  rated  at  6000  volts. 

Price,  $7.00 


NOTE:  Theee  turn  model*  are  similar  in  appearance  to  UC-1014 

And  a complete  line  of  Filter  Condensers  for  use  in  Kenotron  Rectification 

Send  25  cents  for  the  RCA  catalog  containing  full  informa- 
tion on  CW  operation,  then  consult  your  nearest  dealer,  or 


Sales  Division  Suite  1801 


Radio 


diojSlCsrporation 

233  Broadway,  New  York  City 
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station  was  heard 

in  Scotland 


Here  are  the  men  who  sent  the  message  that 
was  heard  in  Scotland.  Behind  them  is  their  RCA 
equipped  station.  From  left  to  right  they  are  Amy, 
Grinan,  Burghard,  Armstrong  and  Cronkhite. 
Their  call  and  a complete  message  were  the  first  to  be 
received  in  Scotland.  How  did  they  do  it? 

With  four  General  Electric  Company’s  Radiotrons  UV-204 
— the  most  powerful  of  radiotrons — using  one  as  a master 
oscillator  and  three  as  amplifiers. 

Then,  too,  the  majority  of  the  stations  heard  in  Scotland, 
during  the  great  historic  contest,  used  the  50-watt  Radio- 
tron  UV-203.  Letters  sent  by  the  owners  of  these  stations  to 
the  Radio  Corporation  of  America  prove  this  conclusively. 

Send  25  cents  for  the  RCA  Catalogue  containing  full  infor- 
mation on  C W operation,  then  consult  your  nearest  dealer 

Radiotron  UV-203  Radiotron  UV-204 

50-Watts  Price,  $30  250-Watts  Price,  $110 


t Eadiotro; 

' MODEL  UV  2 O' 
ftjjy nscd  f 05 


The  famous 
Radiotron  UV-204 


of  America 


Sales  Divifion,  Suite  1801 

233  Broadway,  New  York  City 
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Radio  Apparatus 

Distributors  of  Reliable  Radio  Apparatus  to  Dealers,  Schools, 
Colleges,  Radio  Clubs  and  Experimenters  All  Over  the  World! 


“PITTSCO  SERVICE” 
SPECIALIZING  ON 
RADIO  CORPORATION’S  PRODUCTS 
SEND  US  TOUR  ORDERS! 


“PITTSCO" 

NOW  BAS  TWO  STORES! 

BOTH  CARRT  RADIO  CORPORATION'S 
COMPLETE  LINE! 


Axnmsu 

(To.  DA  Westlnghouse,  Detector  and 

two-stage  In  mahogany  raid  net  . . .$08.00 
No.  ROItK  Grebe,  two  stage  with  euto- 

malic  filament  control  Jack* »5-W 

No.  RORD  Grebe,  Det  and  two  *ta*» 

with  automatic  III.  control  Jack!  . . 76.00 
No.  2034  Amrad,  Det.  and  two  stage 
la  mahogany  cabinet  Splendid 
rahie 47.60 

amplifying  transformers 

Mo.  UV-712  Radio  Corporation  7.00 

No.  QO  Clapp-Eastham,  semi-mount- 
ed   4.00 

No.  60  Chelsea,  new  type  4.80 

No.  P-I  Gen.  Radio,  aeml-mtd 6.00 

ANTENNA  WIRE 
“Plttaco"  No.  14  Hard  Drawn  copper 

(80  ft.  per  lh.)  Per  lb 40 

(S!!»  ft.  special  value  at 2.26 

“Plttaco”  7 strand  No.  22  tinned 

copper  per  ft  0.01 

600  ft  4.26 

1000  ft.  Special  value  at  7.60 

“Plttaco"  7 strand  No.  20  phosphor 

bronze,  per  ft 0.02 

600  ft  special  value  at 7.60 

“B”  BATTERIES 

No.  7623  Standard  22.6  Volts,  email  1.60 
No.  7626  Standard  22.6  Volta,  large  2.66 
No.  7600  Standard  22.6  Volts,  vari- 
able. 164  to  224  volts 3.00 

No.  7660  Standard  22.6  votts,  large, 

variable,  16  variations  8.50 

No.  763  Bveready  22.5  volts,  small  . 2.25 

No.  766  Eve  reedy  22.5  volts,  large 

16V4  to  224  volts 3.00 

No.  627  Ace,  45  volta,  variable 3.60 

COILS  (Due-Lateral) 


CONDENSERS  (Grid  and  plate  type*) 

No.  VC-670  Radio  Corp.  .0025  MF.  $2.00 


No.  UC-569 
No.  rC-5fl8 
No.  DC-667 
No.  I : -643 


.001  MF.  160 
.0006  UP.  1.35 
.00025  MF.  1.20 
Cond.  mtg.  0.60 


EL-25  ... 

1.40 

DL-300  ... 

1.75 

DL-35  ... 

....1.40 

DL-400  ... 

1.80 

DL-60  ... 

1.50 

DL-500  ... 

2.00 

DL-75  ... 

....1.50 

DL-600  ... 

2.15 

DL-100  .. 

1.55 

DL-750  ... 

2.35 

DL-150  . . 

1.00 

nLiooo  .. 

2.00 

DL-200  .. 

1.05 

DL-1250  .. 

3.00 

DL-250  .. 

DL-1300  .. 

3.60 

COIL  MOUNTINGS 
No.  TXM00  DeForeat  3 coll  mounting 

with  genre,  reduced  price 

No.  I.C-101  DeForeat  3 coll  mounting 

with  gears  and  wooden  base 

No.  400  Render  3 coll  mounting  with 
base  and  extension  handle*  


CONDENSERS  (Per  CW  work) 

No.  DC-1014  Radio  Corp.  .002  MF., 

8000  volta  2.00 

No.  rC-1016  Radio  Corp..  .0003, 

.0004,  .0005  MFD.,  7500  volta 5.40 

No.  DC-1803  Radio  <?orp„  .000025  MF. 

10000  volta  6.00 

No.  DC-1806  Radio  Corp.  .002  MP. 

6000  volts  7.00 


CONDENSERS  (Fitter  type) 

No.  DC-1631  Radio  Corp.  .6  MF. 

750  Volis  1415 

No.  DC-1032  Radio  Corp.  1 MF.  750 

volta  1.86 

No.  DC-1034  Radio  Corp.  .5  MF.  1760 

volta  1.60 

No.  DC-1036  Radio  Corp.  1 MF.  1750 
volta  2.00 

O.  W.  INDUCTANCES 
No.  UL-1008  Radio  Corporation  ....  11.00 
No.  P-1  Acme  8.00 

O.  W.  POWER  TRANSFORMERS 

No.  1038  Radio  Corp.  825  watts 25.00 

No.  DP-1010  Radio  Corp.  750  Watt*  . 38.50 
Acme  200  Watt  360-560  Volt*  Mtrt.  20.00 
“ 200  Watt  350-550  Volta  unmtd.  10.00 

FILTER  REACTORS 

No.  DP-1626  100  MlUlamperaa  ....  11.60 
No.  DP-1627  300  Mllllamperes  16.75 

GRID  LEAKS 
(Radio  Corporation) 

No.  DP-1719  for  5 Wart  Tubes 1.10 

No.  DP-1718  for  50  Watt  Tubes 1.66 

No.  DP-510  4.  1.  1.5,  2 or  3 

megohms,  each  complete  with 

mounting  1.26 

Grid  Leaks  only,  each 0.76 

HOT  WIRE  METERS 

No.  P-1  Roller-Smith  0-2-6  Amperes. 

flush  mtg.  Special  value  at 4.75 

No.  DM-530  Radio  Corp.  0-2.5  Atnpe.  6.00 
No.  DM-533  Radio  Corp.  0-5  Amps..  6.26 

JACKS  (Radio  type) 

No.  61  Parent  open  Jack  0.70 

No.  62  Pacent  closed  Jack 0.85 

No.  03  Pacent  2-clmilt  1.00 

No.  66  Parent  three-spring  Auto- 
matic filament  control  type 1.20 

No.  06  Pacent  live  spring  A.  F.  C. . . 1.50 

LOUD  SPEAKERS 
No.  R-3  Radio  Magna  vox,  new  type 

horn,  very  latest  model  46.00 

No.  P-1  Vocaloud,  station  type 30.00 

No.  400-W  Federal  Plelophone 14.00 

MAGNETIC  MODULATORS 

No.  PT-1043  « tolV.  Amperes 9.60 

No.  UT-1357  14  to  34  Amperes  ..  12.50 

No.  UT-1307  34  to  5 Amperes 17.00 

RECEIVING  SETS  (Crystal) 
"Aerlola  Jr.”  Weatlnghnuae.  complete  with 

Hrandes  "Superior”  phones  25.00 

“Radiola"  DeForeat,  complete  with 

Rrandea  “Superior”  plionea  25.00 

Radio  Service  Type  S-8  without 
phones,  splendid  value  7.50 


RECTIFYING  DEVICES 

No.  uv-2ie  Radio  Corn.  “Kenotron" 

20-Wart  type  for  DV-202  tube*  ..  $7.50 
No.  UV-217  Radio  Oorp.  “Kenotron” 

160  Watt  type  for  UV-203  tubes  . . 26.60 
No.  P-1  DeForeat  20  Watt  Rectifying 
tube  for  use  with  5 watt  tubes  ....  7.00 

RECTIFYING  DEVICES 
(tar  “A”  Batteries) 

No.  P-1  Tungar,  5 ampere  type,  com- 
plete with  bulb  28.00 

No.  P-2  Tungar,  2 ampere  type  with 

Bulb  18.00 

No.  P-3  FF  Battery  Booster,  5 amp. 
type 15.00 

REGENERATIVE  RECEIVERS 

N.  CR-3  Grebe  “Relay-Special”  178- 

680  meters  66.00 

No.  CR-5  Grebe  176-3000  meters, 

“Sui*r-Sppc!al”  complete  set  80.00 

No.  Cfi-8  Grebe  176-1000  meter*,  com- 
plete set,  latest  “Relay  special”  . . 80.00 
No.  CR-9  Grebe  176-3000  meters,  com- 
plete aet  with  det.  and  2 stage  am- 
plifier, self  contained,  “A  Master- 
piece”   130.00 

No.  RA  Weetlnghouae,  180-700  meters, 

very  selective,  mahogany  cabinet  . 68.00 
No.  RC  Weatlngbouse.  RA  receiver 
and  DA  Det.  Amplifier  combined  In 
one  cabinet,  a splendid  unit,  com- 
pact   180.00 


TELEPHONES 

No.  66  Murdock  2000  ohm  double  . . 6.00 
No.  66  Murdock  3000  ohm  double  . . 6.00 
No.  OW -834  Western  Electric  2200 

ohms  15.00 

Bra  tides,  “Superior”  with  new  head- 
band   8.00 

Brandes  “Navy  Type"  with  new  bead- 

bend  14.00 

Baldwin’s  Type  C 12.00 

Baldwin’s  Type  E 13.00 

Baldwin's  Type  F 14.00 

Baldwin's  Tyne  C.  unit  only 6.00 

Federal  A.  end  N.  Type  2200  ohms  . . 8.00 

Federal  A.  and  N.  Type  3200  ohms  . . 10.60 

VACUUM  TUBES 

No.  UV-200  Radlotron  detector  ....  6.00 

No.  UV-201  Rndiotron  amplifier 6.50 

No.  DV-202  Radlotron  5 watt 8.00 

No.  DV-203  Radlotron  60  watt  80.00 

No.  UV-204  Radlotron  250  watt 110.00 

NOTE : All  Radlotron*  sent  postage  and  In- 
surance prepaid  anywhere  In  D.  8.  A. 
Send  us  your  orders  for  Radlotrons. 


“Let  ‘PITTSCO’  products,  super-service  and  delivery  solve  your  Radio  problems” 
“Pittsco”  Service  Reaches  All  Over  The  World!  Why  Not  Let  It  Reach  You? 

F.  D.  Pitts  Co.,  Inc. 

12  Park  Square,  Boston,  Mass.  Dept.  C. 

Branch:  Woolworth  Bids..  IBS  Westminster  St,,  Providence,  R.  I. 
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reproducer 
-wi-th  bhe 
movable  coll 


This  trade  mark 
(Registered)  on 
apparatus  signi- 
fies such  appa- 
ratus is  made  by 
the  MAGNAVOX 
CO.,  world  pion- 
eers in  t he  manu- 
facture  of  sound 
amplifying  d e- 
vices.  If  appears 
on  every  piece  of 
M A G N A V O X 
equipment.  None 
genuine  without 
it.  For  you  pro- 
tection see  that 
it  is  there. 


Radio  M.\ON.\  Vu\ — the  repro- 
ducer with  the  movable  coil. 
Type  H-:i.  illustrated,  with 
14"  horn,  $45. 


• Magnavox  makes 
radio  enjoyable  for  all 


There  is  no  substitute  for  the  MAGNAVOX,  the  reproducer  with  the  movable 
coil.  It  is  . the  original  loudspeaker,  now  the  world's  standard  loudspeaker. 
With  the  Radio  MAGNAVOX  it  is  easy  to  reproduce  radio  music  for  indoor 
or  outdoor  entertainments,  for  concerts,  and  even  for  dances. 

Properly  energized,  the  Radio  MAGNAVOX  will  accomplish  what  no  other  radio  repro- 
ducing apparatus  ever  has  accomplished — great  sound  intensity  without  distortion.  It’s 
the  famous  movable  coil  that  does  it,  and  no  other  apparatus  has  this  coil  because  it  is 
patented  by  the  Magnavox  Co.  That  is  why  there  is  no  substitute  for  the  Radio  MAGNA- 
VOX,  and  no  set  is  complete  without  one.  The  hookup  is  simple,  and  no  extras  or  adjust- 
ments required.  Type  R-3  uses  only  1 ampere  in  the  held.  Type  R-2  but  % ampere.  You 
don’t  operate  the  MAGNAVOX,  you  simply  listen  and  enjoy.  The  few  simple  instructions 
necessary,  free  with  each  outfit.  And  to  make  your  set  fully  complete,  you  will  also  want 
one  of  the  new  MAGNAVOX  two  or  three-stage  Power  Amplifiers.  Ask  your  dealer,  he 
will  advise  and  assist  you. 

REMEMBER — for  you  and  your  friends,  the  MAGNAVOX  provides  a source  of 
satisfaction  and  scope  of  enjoyment  obtainable  from  absolutely  no  other  equipment  or 
In  no  other  way.  Write  Dept.  “D”  for  free  folder  describing  MAGNAVOX  apparatus 
and  the  principle  of  the  famous  movable  coil. 

THE  MAGNAVOX  CO.  — General  Office  — OAKLAND,  CALIFORNIA 
NEW  YORK  OFFICE  — 370  7th  Ave.  — PENN.  TERMINAL  BLDG. 

In  writing,  please  address  the  MAGNAVOX  office  nearest  you. 


MAGNAVOX  NEW 
POWER  AMPLIFIER 


A 


The  New  MAGNAVOX 
Power  Amplifier  is  de- 
signed tor  use  with 
transmitter  tubes  and 
high  plate  voltages  to 
furnish  amplifying  pow- 
er for  the  Radio  MAG- 
NAVOX where  great 
sound  intensity  and 
large  volume  are  re- 
quired. It  also  mini- 
mizes the  possibility  of 
distortion.  Solid  mahog- 
any case,  sits  either  flat 
or  on  edge.  Simply 
throw  the  switches  to 
operate.  Two-stage  and 
three-stage  types.  Ask 
your  dealer  for  prices 
and  particulars.  Write 
the  Magnavox  office 
nearest  you  for  free 
folder. 


Th  ere  is  no  substitute  for  the  Radio  Magnavox 
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Its  Range  Reaches  Everywhere 

The  New  Radio  Station  Heard 
Hround  the  PTorld 


The  range  of  the  new  Radio  Central  Station,  at  Rocky  Point,  L.  I.,  is  so  great  aa  to  be  heard 
around  the  world.  It  is  the  dream  of  communication  engineers  come  true. 


"The  Promised  Land"  is  the  name  professional 
operators  have  given  to  the  New  York  Radio 
Central  Station,  cm  Long  Island.  When  com* 
pleted  this  station  will  be  the  largest  and  most 
powerful  radio  station  in  the  world 

It  will  be  equipped  to  work  simultaneously  with 
five  other  nations  in  widely  separated  and  distant 
parts  of  the  world,  and  will  be  epoch-making  in 
the  field  of  international  communication. 

A position  at  this  station  is  the  height  of  every 
operator’s  ambition,  for  it  means  unlimited  op- 
portunity to  succeed  and  progress  to  higher,  more 
responsible  and  better  paying  positions  in  the 
radio  industry.  So  far  as  opportunity  goes  the 
successful  future  of  these  men  is  assured. 

How  about  you? 

Enrollments  are  coming  in  by  every  mail.  Why 
aren’t  you  one  of  the  wideawake  wireless  men 
who  have  seen  the  new  and  greater  opportunity 
opened  to  them  by  the  Home  Study  Course, 
which  is  specially  designed  to  land  them  one  of 
the  enviable  jobs  at  the  world’s  greatest  radio 
station?  NOW  — not  some  later  day  — is  the 
time  to  act  I 


This  new  home  course  of  radio  training,  which 
has  been  developed  for  the  benefit  of  those  who 
cannot  attend  the  Institute  personally,  is  the  same 
course  used  at  the  Institute.  It  includes  every- 
thing from  basic  principles  of  electricity  and 
magnetism  to  actual  operation  of  commercial 
radio  equipment,  including  arc  and  tube  trans- 
mitters. It  also  includes  the  same  textbooks  used 
in  the  Institute  classes,  as  well  as  a buzzer  set  of 
greatly  improved  design  with  a variable  auto- 
matic transmitter  for  code  practice. 

The  graduates  of  the  Radio  Institute  of  America 
enjoy  a great  and  exclusive  advantage  in  the  close 
connection  existing  between  the  Institute  and  the 
Radio  Corporation  of  America,  the  world’s  largest 
radio  manufacturing  and  commercial  radio  com- 
pany. 

Prominent  executives  in  the  radio  field  are  former 
students  of  the  Institute.  The  Radio  Corporation 
employs  thousands  of  men,  in  its  executive  de- 
partments, on  ships  and  at  shore  stations  and  in 
factories  and  laboratories.  A large  percentage  of 
these  men  are  graduates  of  the  Institute. 


The  Radio  Institute  of  America  has  been  an  established  and  successful  institution  for  over  fifteen  p 
years.  The  year  round  average  attendance  in  its  classrooms  is  now  298  students  per  month.  It  has  p 

trained  over  6,000  men,  95%  of  whom  have  successfully  engaged  in  this  new  branch  of  science  and  §§ 

industry.  jj 


You,  too,  can  be  successful  in  this  new  field  if  you  properly  train  yourself  by  means  of  the  Home 
Study  Course  of  the  Institute.  Radio  offers  an  unlimited  opportunity  for  future  advancement — why 
not  take  advantage  of  it?  Write  for  our  booklet  and  further  details — NOW. 

HOME  STUDY  DIVISION 

Radio  Institute  0/America 

(FORMERLY  MARCONI  INSTITUTE) 

326  Broadway,  NewYork 


7]'!:1  'in':1”:  ]:r>VM;|l|ir[|j{|;i-j;t|i!|i|||in 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by 


Google 


March,  1922 


THE  WIRELESS  AGE 


9 


ACQUIRING  THE  CODE 


AN  INSTRUCTION  BOOK 

FOR  BEGINNERS  IN  RADIO 


WIRELESS  PRESS  INC.NEWYORK 


Paper,  32  Paces,  Illustrated 

Price  50c 

Dealers — Order  your  stock  today 

Now  a word  about 
THE  WIRELESS  AGE 

While  we  try  to  keep  up  with 
the  demand  for  copies,  so  many 
new  folks  have  been  buying  it 
that  we  .have  “underguessed” 
on  fhe  last  6 issues. 

This  month  we  printed 
about  50  per  cent  more  copies 
than  we  did  in  January. 

The  one  sure  way  to  get 
your  copy  is  to  send  us  your 
subscription.  The  coupon  at 
the  right  makes  it  easy  and 
saves  you  money. 


The  Title  Tells 
Half  The  Story 

The  other  half  is  that  we 
have  made  available  for  you 
Greatly  Amplified  and  Im- 
proved, the  methods  used  in 
the  quick  training  of  oper- 
ators during  the  war. 

If  you  want  to  learn  the  code 
quickly 

BUY  THIS  BOOK 

Satisfaction  Guaranteed.  If 
the  book  don’t  please  re- 
turn  it  in  five  days  and 
get  your  money 
back. 


WIRELESS  PRESS,  Inc., 
326  Broadway,  New  York. 


Here  is  $ My  order  is  checked  below. 


“Acquiring  the  Code” 
and 

one  year’s  subscription 
to 

The  Wireless  Age 

$2.75 

Postage  outside  U.  S.  80c  j 


‘Acquiring 

the 

Code” 

50c 
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PRACTICAL  TRAINING  QUICKEST  RESULTS  SMALLEST  COST 


Afternoon  and  Evening  Classes  Throughout  the  Year.  Pros- 
pectus Mailed  on  Request.  Address  all  Inquiries  to  Director 

Investigate  our  class  for  amateurs  at  reduced  rates 


Radio  Institute  of  America 


(FORMERLY  MARCONI  INSTITUTE) 

98  Worth  Street,  New  York  City  (Third  Floor)  Telephone  Franklin  6245 


AMERICA’S  FOREMOST  SCHOOL 
for  Instruction  in 
Radio  Telegraphy 

SPARK  — ARC  — VACUUM  TUBE  TRANSMISSION  AND 
RECEPTION  — RADIO  TELEPHONY 

Our  Instruction  Covers  the  Entire  Radio  Field 
Our  Graduates  Cover  the  Entire  World 


Branch  School 

New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 


LEARN  WIRELESS  At  Home 

The  Demand  for  Good  Wireless  Operators  Far  Exceeds  the  Supply 


The  N.  Y.  Wireless  Institute  will  make  you  an  operator — AT  HOME — in  .vour  spare  time — quickly,  easily  and  thoroughly, 
training  or  experience  required.  Our  Home  Study  Course  was  prepared  by  L.  R.  Krumm  formerly  Chief  Radio  Inspector,  Bn 
Navigation,  New  York.  Our  experts  are  able  to  impart  practical  and  technical  knowledge  to  YOU  in  an  easy  to  understand  wav — 


will  direct  your  entire  course.  The  grnded  lessons  mailed  to  you  will  prove  so  fascinating  that  you  will  be  eager  for  the  next  one. 
instruments  furnished  free,  will  make  it  easy  to  learn  the  Code  as  it  was  to  learn  to  talk.  All  you  will  have  to  do,  is  listen. 

D I n.  CAI  ADI  ETC  Wireless  operators  receive  excellent  salaries 
Dl  VJi  O H LH  n I L. O ranging  from  $125  to  $200  a month  and  it  Is 
only  a stepping  stone  to  better  positions.  There  Is  practically  no  limit  to  your  earn- 
ing power.  Men  who  but  yesterday  were  Wireless  operators  are  now  holding  positions 
as  Radio  Engineers,  Radio  Inspectors,  Radio  Salesmen  at  salaries  up  to  $5000  a year 


The 


FREE  Instruments 


AND  TEXT 
BOOKS 


This  wonderful  set  for  learning  the  code  furnished  free  with  our  course. 

We  furnish  free  to  all  students,  during  the  course,  ffce  wonderful  receiving  and  sending 
set  exactly  as  reproduced  in  the  illustration.  This  set  is  not  leaned  but  given  to  all 
students  completing  the  Course. 

The  Transmitter  shown  is  (lie  elebrated  Omnirrraph  used  by  several  Departments  of 
the  It.  S.  Government  and  by  the  leading  Universities,  Colleges,  Teehnieal  and  Tele- 
graph Schools  throughout  the  U.  K.  and  Canada.  Start  the  Omnigraph.  place  the 
phone  to  your  ear  and  this  remarkable  Invention  will  send  you  Wireless  Messages,  the 
same  as  though  you  were  receiving  them  through  the  air,  from  a Wireless  Station 
hundreds  of  miles  away. 

When  you  apply  for  your  license,  the  TJ.  S.  Government  wlli  test  you  with  the 
Omnigraph - — the  same  model  Omnigraph  as  we  furnish  to  our  students.  Ask  any  U.  S. 
radio  inspector  to  verify  this. 


TRAVEL  THE  WORLD  OVER 

A Wireless  Operator  can  visit  all  parts  of  the 
world  and  receive  fine  pay  and  maintenance  at  the 
same  time.  Do  you  prefer  a steady  position  with- 
out travel?  There  are  many  opportunities  at  the 
numerous  land  stations  or  with  the  Commercial 
Wireless  or  with  the  Steamship  Companies. 

FREE  Post-Graduate  Course 
A one  month's  Post-Graduate  Course,  if  you  so  desire  at  one  of 
the  largest  Wireless  Schools  In  N.  Y.  City,  New  York — the  Wonder 
City — the  largest  port  in  the  World  and  the  Headquarters  of  every 
leading  Wireless  and  Steamship  Company. 

‘ -----  --  A small  pay- 

ment down 
will  enrol 

you.  We  will  make  the  payments  so  easy  that  anyone  ambitious 
to  enter  the  fast  growing  profession — Wireless — may  do  so. 

Send  for  FREE  Booklet 

Without  obligating  you  in  any  way,  send  for  our  booklet  “How  to 
Become  an  Expert  Wireless  Operator” — it  is  free.  Mail  the  coupon 
attached,  or  postal  or  letter — but  do  it  today. 

NEW  YORK  WIRELESS  INSTITUTE 
Dept.  814,  258  Broadway  New  York  City 


leaning  n ireiess  ana  »ieamsmp  v ompany. 

EASY  PAYMENTS 


I 


/ 


NEW  YORK  WIRELESS  INSTITUTE, 
Dept.  314,  23$  Broadway,  N.  Y.  City 
Send  me,  free  of  charge,  your  booklet  "How 
to  Become  an  Expert  Wireless  Operator," 
containing  full  particulars  of  your  Course, 
including  your  Free  Instrument  Offer. 

Name  


Address 


| Cfty  or  Town State. 
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“RADISCO  > 
RECOMMENDED”  > 


Specials  for  sale  now! 

A WELCOME  sign  — for  both 
dealers  and  amateurs — is  this 
announcement  of  “Radisco  Recom- 
mended” apparatus  for  immediate  de- 
livery. The  items  listed  on  this  page  in- 
clude the  apparatus  to  assemble  a high 
grade  short  wave  tuner.  Get  these  and 
other  “Radisco  Recommended”  specials 
NOW  at  any  Radisco  agency. 

RADISCO  COUPLERS  (reduced 

price) $7.00 

(with  Jl"  Corwin  Dial  and  Knob)  8.00 
RAIUSCO  VARIOMETERS  for 

plate  or  grid  7.00 

(with  II"  Corwin  Dial  and  Knob)  8.00 
FAMOI  S No.  J1  SWITCH  (Illus- 
trated)   oo 

No.  2A  Switch  (not  illustrated) 

1*4  Inch  Knob,  heavily  nickel 

plated  65 

No.  2A  Switch,  name  a**  above, 

except  all  bru*M  IIiiIhIi 5r» 

Bl*-2  Binding  Cost*  with  compo- 
sition nut,  each  12 

BF-#  Similar  to  Standard  Navy 

Binding  Pont,  each 12 

CP-1  Contact  pointM  with  machine 

•crew,  per  do/. .20 

CP-4  Contact  Point m w ith  nut 

(braNH)  per  doz J15 

CP-5  Contact  PointM  with  nut 

(nickel  plated)  per  do* -10 

SS-18  Switch  Stops,  each 05 

RADISCO  BETTER  “Bw  BATTERIES 
No  batteries  at  the  price  are  as  pood 
No  batteries  at  any  pr’ce  are  better 

Small  Size  $1  50 

Large  Size  (with  7 taps)  . . . .$2.65 
All  sizes  of  Radisco  Coils,  mounted  and  un- 
mounted, can  be  supplied  at  once  at 
standard  Prices. 

THE  nearest  Radisco  agency  can 
supply  you  immediately  with  the 
apparatus  listed  on  this  page,  and  you 
can  count  on  him  to  have  more  ap- 
paratus in  advance  of  anyone  else,  too! 
If  there  is  no  Radisco  Agency  near  you. 
ask  the  leading  radio  dealer  in  your 
section  for  these  “Radisco  Recom- 
mended” specials.  Don’t  accept  any 
excuse  of  non-delivery.  He  can  get 
them  for  you — from  Radisco! 


RADISCO  COUPLER 
without  dial 


RADISCO  VARIOMETER 
with  dial 


CiPO-Or.TCft.'N&OttrV 


RADISCO  &! 


NO.  3 SWITCH 
LEVER 


33.5 

-APPARATUS' 

BETTER  *B-  BATTERY 

RADIO  DISTRIBUTING  CO. 

NtWMK  N J 


RADISCO  BETTER  “B” 
BATTERY 


Vv-  . 

CONTACT 
POINTS  No.  1 

T ' ask"  £ .. 


w 

BINDING 
POST  No.  2 


BINDING 
POST  No.  3 


CONTACT 
POINTS  No.  4 


CONTACT 
POINTS  No  5. 


SWITCH 

STOPS 
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THIS  IS  THE  BOOK  YOU  WANT 


it  will  answer  all  your  questions 
about  wireless  telephony  and  telegraphy 

Written  Especially  for  Amateurs  by  one  of  the  foremost  authorities 

Complete  instructions  for 

CONSTRUCTING 

INSTALLING 

OPERATING 

A COMPLETE  TRANSMITTING  AND  RECEIVING 
STATION  INCLUDING  THE  RADIOPHONE 

Cloth  6l/4"  x 9%".  340  Pages.  Fully  illustrated 


Price  $2.25 


IF  YOUR  DEALER  CA1\’T  SUPPLY  YOU,  ORDER  DIRECT  FROM 

WIRELESS  PRESS,  INC. 

326-28  BROADWAY  NEW  YORK 


Other  wireless  Press  Books 


Pmtieel  WlrclMi  Telegraphy — Bucher  $2.25 

Vacuum  Tube*  in  Wireless  Communication  22S 

How  io  Conduct  a Kadlo  Club  75 

How  lo  Pam  C.  N.  Government  Wireless  License  Exams.  . . .75 

Pmeflml  Amateur  Wlrelea*  ^tutlon*.  White 


KiuJIo  Telephony.  Goldsmith  

Sound  Method  of  Learning  the  Code,  White  JIG 

Prepared  Radio  Measurements,  Batcher  2 00 

Radio  Instrument*  and  Measurements  _* 
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Announcing 
the  New 
All-Rubber 
Radio  Battery 


\ 

*\ 

R AJDIO 

.'SstB. 

JVi!!  ird' 


PA  RT  No 

Ch4.7Cf-2.AMPS  i r: h r 


Here’s  a battery  built  especially  for  radio 
service  yet  with  all  the  features  that  created  the 
enormous  demand  for  Willard  Threaded  Rubber 
Automobile  Batteries. 

There  is  not  a bit  of  wood  about  this  new  bat- 
tery. Threaded  Rubber  Insulation  separates 
the  plates.  The  case  is  a solid  piece  of  hard  rub- 
ber without  a single  joint.  Both  insulators  and 
case  are  tested  with  wireless  transformers  at 
24,000  volts,  eliminating  possibility  of  leakage 
from  cell  to  ground  or  cell  to  cell  and  thus  doing 
away  with  one  of  the  most  frequent  causes  of 
noisy  sets. 

Any  of  the  3000  Willard  Battery  Stations  can 
give  you  full  information  about  this  new  bat- 
tery, or  we  will  gladly  furnish  it  direct. 

WILLARD  STORAGE  BATTERY  CO. 

Cleveland,  Ohio 

Willard  Storage  Battery  Company  of  Canada,  Limited, 
Toronto,  Ontario 


The  Willard  All-Rubber 
Radio  Battery  is  made  the 
right  size  for  radio  work, 
thereby  reducing  cost.  Ex- 
pensive and  unnecessarily 
heavy  connectors  have 
been  replaced  by  lighter 
ones,  still  further  lowering 
the  price  at  which  you  can 
get  a genuine  Willard  Bat- 
tery for  your  radio  work. 


THREADED 

RUBBER 

BATTERY 
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CHOOSE  the  panel  best  suited  to  your  needs  and  made  to  your 
own  individual  specifications.  Any  size  or  shape  you  desire— 
any  quantity,  one  to  a thousand — engraved  or  plain — polished 
or  dull  mat  surface — plain  blank  or  fully  machined  and  ready  for 
mounting.  Diamond  F Radio  Panel  Service  gives  you  the  choice  of 
three  distinct  types  of  panels,  each  a leader  in  its  field. 

CeloroN  C™N  CEi°L°N 


GRADE  10  is  the  highest  type 
radio  Insulation  made.  Ex- 
tremely high  in  surface  and 
volume  resistivity,  high  In 
dielectric  strength  and  low  In 
dielectric  losses.  It  is  hand- 
some in  appearance,  extremely 
water  resistant,  machines 
easily,  engraves  with  clean 
cut  characters  and  will  give 
long  lasting,  satisfactory 
service. 


(patent  applied  for)  Is  made  of 
a hard  fibre  center  section 
veneered  on  both  sides  with 
Condensite  Celoron  Grade  10. 
It  meets  the  demand  for  quali- 
ty plus  low  cost.  We  recom- 
mend it  for  use  in  receiving 
sets  and  other  apparatus 
where  very  high  voltages  at 
radio  frenuenrles  are  not  in- 
volved. It  has  the  same  fine 
surface  as  Grade  10  and 
similar  machining  and  en- 
graving qualities. 


(patent  applied  for)  aro  mado 
with  a concealed  copper  wire 
mesh  Imbedded  directly  under 
the  back  surface  of  the  plate. 
The  wire  shield,  when  prop- 
erly grounded,  very  effectively 
neutralises  all  detuning  effect 
and  “howl”  caused  by  body 
capacities.  This  type  of  plate 
is  made  In  both  Condensite 
Celoron  Grade  10  and  Celoron 
Fibre  Veneer. 


Send  for  our  Radio  Guide 

Write  today  for  our  special  “Radio  Panel  Guide,”  giving  complete  details  regarding 
all  Celoron  Radio  Panels.  This  guide  quotes  prices  and  enables  you  to  determine  just  how 
much  any  type  of  Celoron  panel  will  cost  in  either  standard  or  special  size — plain  or  fully 
machined,  and  etched  to  your  own  specifications.  Don’t  fail  to  get  your  copy  of  this  im- 
portant Guide  by  return  mail.  Write  us  immediately. 

DEALERS:  Our  Radio  Panel  Service  enables  you  to  sell  panels  completely  machined  and 
finished  to  the  buyer’s  specifications.  No  waste.  Write  for  our  Special  Dealer's  Proposition. 

DIAMOND  STATE  FIBRE  COMPANY 

Bridgeport  (near  Philadelphia)  Penna. 

Branch  Factory  and  Warehouse,  Chicago. 

Offices  in  Principal  Cities 

In  Canada:  Diamond  Stoto  Fibre  Co.  of  Canada,  L.td„  Toronto. 


S 

Three  distinct  and  exclusive  types 
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The  Stromberg-Carlson 

No.  2- A Radio 
Head  Set 

These  Stromberg-Carlson  Radio  Head  Sets 
reproduce  broadcasted,  long  distance  vocal  or 
musical  sounds  with  unequalled  distinctness. 

Fine  tonal  qualities  and  extreme  sensitiveness, 
are  features  of  this  high-grade  piece  of 
apparatus. 

For  the  past  eight  years  its  makers  have  been 
recognized  leaders  in  manufacturing  professional 
Radio  Head  Sets.  Back  of  that  is  twenty-eight 
years’  service  in  building  voice  transmission  ap- 
paratus for  telephone  companies.  Stromberg- 
Carlson  Telephone  Receivers  and  Radio  Head 
Sets  are  known  in  every  part  of  the  world  where 
telephones  and  radio  stations  are  installed. 

This  wide  experience  has  enabled  us  to  produce  a new,  perfected  Radio  Head  Set,  a high-grade  apparatus 
at  a moderate  figure— combining  the  important  requirements  of  sensitiveness,  with  convenience  and  com- 
fort for  the  wearer. 

The  No.  2-A  Radio  Head  Set  comprises  four  distinct  units ; two  receivers,  head  band  and  5 foot  cord. 
THE  RECEIVERS  servers  listening  in  on  a circuit  simultaneously 


Receivers  are  equipped  with  a one-piece  bi-polar 
permanent  magnet,  of  high  grade  magnet  steel; 
provided  with  phenol  fiber  spool  heads,  slotted  soft 
iron  pole  pieces,  corrosion  proof  diaphragm,  enam- 
eled copper  wire  coils.  All  parts  are  encased  in  a 
receiver  shell  of  cast-non-magnetic  insulating  ma- 
terial, that  is  unaffected  by  either  moisture  or 
temperature  changes.  Each  coil  is  wound  to  500 
ohms.  The  coils  are  connected  in  series.  This 
gives  a combined  resistance  of  2000  ohms  for  the 
4 coils  of  a No.  2-A  Radio  Head  Set. 

THE  HEAD  BAND 

A head  band  is  furnished  of  the  spring  wire  type, 
covered  with  heavy  brown  webbing,  correctly 
shaped,  light  in  weight  and  comfortable  to  the 
operator.  Knurled  thumb  screws  are  provided  on 
both  ends  to  permit  locking  the  adjustment  after  it 
is  once  fitted  to  the  head.  Exposed  metal  parts  are 
nickel  finished.  Another  feature  of  merit,  in  regard 
to  the  design  of  this  head  band,  is  a provision  for 
separating  the  receivers  which  permits  two  ob- 


servers listening  in  on  a circuit  simultaneously 
with  but  one  Stromberg-Carlson  No.  2-A  Head  Set. 
This  accomplishment  is  simple  because  the  Head 
Band  is  provided  with  spring  stirrups  which  en- 
gage the  receivers,  in  such  a manner,  that  either 
receiver  may  be  disengaged  from  the  head  band  by 
simply  spreading  the  stirrups. 

THE  CORDS 

Each  No.  2-A  Radio  Head  Set  is  equipped  with  a 
5 ft.  brown  silk,  parallel  conductor,  moisture 
proofed,  receiver  cord  which  is  forked  in  two 
branches,  one  branch  for  each  receiver.  This  forked 
construction  permits  two  persons  to  use  the 
head  set  simultaneously  when  desired — a 
feature  of  great  convenience.  / 

Sold  by  dealers  or  direct  by  us.  / 


No.  2-A  Radio 
Head  Set 
Complete 


$7 


.50 


STROMBERG-CARLSON 
TELEPHONE  MFG.  CO. 

ROCHESTER,  N.  Y. 


/ « vO 

'*  «P  aV* 
*v*4-*i*  . 
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ANNOUNCEMENT 


Typical  assembly  o f the  new  Edison  Radio 
Battery — nine  twin  cells — 22%  yolts,  2% 
ampere  hours,  complete,  ready  for  service. 


The  new  Edison  Radio 
Battery  can  be  obtained 
for  any  desired  voltage. 

PRICES 

Twin  Cell  units,  each...$  2.50 

9 Twin  Cells  (22VZ 
volts)  $22.50 

Tray  1-50 

22  V2  volt  battery,  

complete  $24.00 

45  volt  battery,  com- 
plete   — $48.00 

Prices  on  trays  for  other 
assemblies  quoted  on 
request. 

All  prices,  f.  o.  b.  Orange, 
New  Jersey 


THE  NEW 

EDISON  RADIO  BATTERY 


For  Tube  Circuits 


PERMANENT— DEPENDABLE-NOISELESS 

THE  Army  and  Navy  use  thousands  of  Edison  Batteries 
of  higher  voltage  and  small  ampere  hour  capacity  de- 
signed by  Mr.  Edison  especially  for  the  plate  circuit. 

Dependability,  noiselessness  and  long  life,  among  the 
many  exclusive  advantages  proved  so  conclusively  by  Edison 
Storage  Batteries  in  actual  service,  led  Mr.  Edison  to  design 
a special  radio  cell,  for  vacuum  tube  work  in  plate  circuits, 
suitable  for  operators  and  experimenters  who  demand  the 
best  radio  equipment  obtainable. 

The  Edison  Radio  Cell  is  built  of  steel — steel  grids,  steel  poles  and  a steel 
container.  The  active  materials,  nickel  hydrate  and  iron  oxide,  are  held  securely 
in  perforated  steel  tubes  and  pockets.  The  electrolyte  is  an  alkaline  solution  that 
preserves  steel. 

Advantages  of  the  Edison  ‘Radio  Battery 

It  is  stronger  and  has  a longer  life  than  any  other  make  of  storage  or 
dry  cell. 

It  is  clean  and  gives  off  no  noxious  fumes. 

It  requires  little  attention. 

Obviously,  from  its  principle  and  construction,  there  can  be  no  sulphatioa, 
sedimentation,  corrosion  of  terminals  or  separator  troubles. 

There  is  nothing  about  it  to  “buckle”  or  crack. 

It  can  be  completely  discharged  without  injury. 

It  can  be  put  on  charge  at  any  time  regardless  of  how  little  or  how  much 
of  previous  charge  has  been  used. 

It  can  be  taken  off  charge  at  any  time  and  used,  whether  fully  charged 
or  not. 

Because  it  can  be  left  standing  idle  in  any  condition  of  charge,  or  discharge, 
you  can  charge  it  at  your  convenience. 

If  charged  when  polarity  is  accidentally  reversed;  or  if  accidentally  short- 
circuited,  it  is  not  injured. 

The  Edilson  Radio  Cell  operates  silently.  There  is  no  “frying"  or  other 
noises  to  interrupt  when  receiving. 

At  the  rate  generally  used,  the  voltage  curve  is  flat. 

The  terminals  are  exposed  and  convenient  for  “tapping  in”  to  secure  any 
desired  voltage  within  the  range  of  the  battery. 

PERMANENCY,  DEPENDABLENESS.  NOISELESSNESS.  LONG 
LIFE  and  LOW  OPERATING  COST  enables  the  Edison  Radio  Cell  to  be 
classed  as  an  investment  and  not  a continual  source  of  expense.  To  those  who 
demand  the  best  radio  equipment,'  the  Edison  Radio  Cell  gives  satisfaction. 


EDISON  STORAGE  BATTERY  COMPANY 

Department  A Orange,  New  Jersey 
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The  Far  Call 

The  Phenomenal  Success  of  the  Amateur 
Trans- Atlantic  Tests 


ON  its  editorial  page  of  Novem- 
ber 30,  1921,  The  Star  (Lon- 
don), published  an  article  which 
was  intended  to  inform  the  public  of 
Great  Britain  on  “the  prospects  of 
the  new  trans-Atlantic  wireless  tests.” 
The  author  of  this  article  showed1  a de- 
cided satirical  vein  and  took  advan- 
tage of  a great  opportunity  to  poke 
fun  at  American  amateur  radio 
phraseology.  Further,  and  “with  all 
due  respect,”  he  issued  an  invitation 
to  America’s  “ ’ardest  of  'ard  boiled 
’ams’  ” to  avoid  the  use  of  regenera- 
tive receivers  (when  improperly  de- 


By  Paul  F.  Godley 

the  man  who  breathes  whose  intelli- 
gence is  not  held  fascinated  by  specu- 
lation upon  the  limits  to  which  ama- 
teur radio  signals  may  be  sent? 

There  are  in  America  20,000  radio 
amateurs  whose  interest  in  the  trans- 
mission of  small  radio  signals  over 
greater  and.  greater  distances  tran- 
scends all  else.  Scattered  over  the 
entire  land,  they  continually  relay  mes- 
sages from  the  Atlantic  to  the  Pacific 
— from  Canadian  cities  to  the  Mexi- 
can border,  and,  exchange  greetings 
direct  between  New  York,  Boston  and 
the  Pacific  Coast,  Montreal  and  El 
Paso,  Minneapolis  and  New  Orleans; 


search  for  information  concerning  the 
difficulties  to  be  encountered.  Com- 
munication was  had  with  our  Depart- 
ment of  State,  and  with  Mr.  P.  R. 
Coursey,  Editor  of  Wireless  World 
(London),  who  represented  the  Brit- 
ish amateurs.  Arrangements  were 
made  for  a British  Post  Office  permit 
of  operation,  and  for  transportation, 


signed  and  carelessly  used  they  act  as 
miniature  transmitters)  so  that  the 
British  amateurs  might  have  a chance 
of  hearing  something,  too. 

These  tests  were  a phenomenal  suc- 
cess. The  radio  world  was  startled, 
pleased.  Amateurs  on  both  sides  of 
the  water  are  proud  of  their  successful 
efforts  which  have  been  duplicated 
since.  In  view  of  what  transpired 
I am  sure  that  the  author  of  the 
article  mentioned  above  would 
now  join  me  in  registering  amuse- 
ment at  his  earlier  efforts.  But, 
he  performed  for  me  a service. 
The  title  of  his  article  was  “The  Far 
Call.”  To  me,  those  words  are  filled 
with  romance  — the  romance  of 
strange,  fascinating,  delightful  adven- 
ture; a vision  of  the  spirit  of  youth, 
vital  eagerness,  far-darting  imagina- 
tion. and,  I ask  you,  where  is  there 


thousands  of  them,  wide  awake  at  2 
a.  m.,  proficient  amateur  engineers 
seeking  new  worlds  to  conquer.  These 
men  held  a convention — the  First  Na- 
tional Convention  <of  the  American 
Radio  Relay  League — to  which  dele- 
gates were  sent  from  every  section  on 
the  continent.  Here  took  place  or- 
ganization meetings,  technical  meet- 
ings, inspection  of  amateur  stations  in 
Chicago  — the  convention  city  — ex- 
change of  ideas,  great  displays  of 
equipment,  but  the  biggest  thing  that 
came  out  of  that  convention  was  the 
expression  of  a desire  to  register 
American  amateur  radio  signals  in 
Europe  and  the  determination  to  do  it. 
The  co-operation  of  British  amateurs 
was  to  be  enlisted,  and  money  was  ap- 
propriated to  send  a “hard  boiled 
American  ham”  and  American  ama- 
teur equipment  to  Europe  bv  way  of 
insurance  that  it  would  be  done  if  it 
were  possible.  Greatly  honored,  it  was 
my  good  fortune  to  be  chosen  as  that 
man.  This  is  a story  of  my  adven- 
tures. 

After  exchange  of  telegrams  be- 
tween my  home  and  the  convention 
above  referred  to,  there  ensued  long 
consideration  of  methods  and  equip- 
ment, study  of  maps  and  globes  and 
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and  plans  were  made  for  the  daily  re- 
port of  results  at  the  receiving  end 
via  the  high  power  stations  of  the 
Marconi  Company  (England)  and  the 
Radio  Corporation  of  America.  Equip- 
ment borrowed  from  our  best  manu- 
facturers was  laid  out  and  set  up  for 
a thorough  tryout. 

On  November  1 the  preliminary 
tests,  which  all  were  invited  to  enter, 
began,  and  the  entrants  transmitted 
on  schedule  each  night  up  to  Novem- 
ber 5 in  an  effort  to  cover  a distance 
of  1,000  miles  overland,  failing  which 
they  were  to  be  disqualified  for  par- 
ticipation in  the  main  event.  All  my 
equipment  was  set  for  action,  the 
super-heterodyne  receiver  being  fed  by 
a three-foot  loop  antenna.  And  what 
interest  there  was:  Seventy-eight  star 
stations  scattered  through  every  radio 
district,  worked  to  • schedule  with 
clock-like  precision.  Station  5ZA  in 
Roswell,  New  Mexico,  consistently 
pounded  in  night  after  night  on  a 
four-ohm  telegraph  sounder  by  virtue 
of  relays  in  the  circuit.  Those  were 
the  first  thrills. 

Then  came  the  night  of  November 
14  with  a farewell  dinner  and  with  all 
arrangements  completed  I sailed  for 
England.  Twenty-five  contestants  had 
qualified — two  more  were  added  later. 
The  ten  test  nights — December  7 to 
16,  inclusive — had  been  divided  into 
two  periods,  7 P.  M.  to  9.30  P.  M. 
Eastern  Standard  Time,  and  9.30 
P.  M.  to  1.00  a.  m.  The  first  half 
of  the  night  was  intended  as  a free- 
for-all  and  was  divided  up  into  15- 
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the  thermos  bottle  (lower  right) 


minute  periods,  one  period  being  as- 
signed to  each  of  the  nine  American 
inspection  districts  and  one  to  the  Ca- 
nadian stations.  These  periods  were 
rotated  each  night,  so  that  if  there 
was  a better  chance  at  one  hour  than 
another  all  districts  would  have  a shot 
at  it  The  second  half  of  the  night, 
from  9.30  P.  M.  until  1 A.  M.,  was 
assigned  to  those  individual  stations 
which  had  qualified  in  the  preliminar- 
ies. The  time  was  divided  into  four- 
teen periods  of  15  minutes  each,  and 
during  each  of  these  periods  only  in- 
dividual stations  were  to  transmit. 
Two  stations  were  assigned  to  most 
periods,  although  some  periods  found 
three  stations  transmitting,  care  being 
taken  that  the  stations  were  well  sepa- 
rated, and  their  wavelengths  about  the 
same  to  obviate  too  much  adjustment 
on  the  receiving  end.  A secret  code 
word  of  five  letters  was  assigned  to 
each  of  the  stations  which  had  quali- 
fied, with  instructions  not  to  open  the 
letter  containing  the  code  word  until 
the  first  night  of  transmission.  A copy 
of  these  code  letters  was  handed  to 
me  in  a sealed  package  for  delivery  to 
Mr.  P.  R.  Coursey  in  England,  who 
was  to  be  referee  throughout  the  tests, 
and  to  whom  I was  to  make  all  reports 
of  reception  in  the  same  manner  as 
did  the  British  amateurs,  although,  in 
case  of  my  reports,  Coursey  was  to 
send  them  off  to  the  States  via  the 
Marconi  Station  MUU,  Carnarvon, 
Wales,  from  which  station  they  were 


to  be  slowly  broadcasted  so  that 
American  amateurs  might  hear,  after 
which  the  Radio  Corporation  station 
WII  at  New  Brunswick,  N.  J.,  was 
to  slowly  repeat  them  for  the  benefit 
of  those  amateurs  having  less  sensi- 
tive receivers. 

It  was  quite  apparent  that  both 
amateur  and  professional  interest  in 
this  great  sporting  event  was  running 
high.  The  great  commercial  trans- 
Atlantic  stations  were  placed  at  our 
disposal  each  morning  during  the  pe- 
riod of  the  tests  through  the  efforts 
of  Mr.  W.  A.  Winterbottom,  Traffic 
Manager  of  the  Radio  Corporation  of 
America.  At  least  a dozen  engineers 
had  come  forward  with  offers  of  as- 
sistance. Both  Mr,  Winterbottom 
and  Mr.  E.  E.  Bucher  had  given  me 
letters  of  introduction  to  the  princi- 
pals of  the  Marconi  Wireless  Tele- 
graph Co.,  Ltd.,  in  England,  and  had 
written  these  men  outlining  the  pro- 
ject and  soliciting  their  assistance. 
The  Radio  Corporation  had  also 
loaned  equipment  in  the  shape  of  UV- 
200  detector  tubes.  Baldwin  phones 
were  also  included  and  later  proved 
their  worth.  Burgess  batteries,  a Gen- 
eral Radio  Precision  wavemeter,  A-P 
amplifier  tubes,  and  Paragon  receiving 
tuners  and  amplifiers  were  all  within 
the  trunks  on  the  dock  on  the  night  of 
November  14,  at  which  time  a group 
of  prominent  amateurs  were  welcom- 
ing me  to  a very  enjoyable  informal 
dinner  at  the  Engineers’  Club,  New 


York  City,  in  order  that  they  might 
offer  every  encouragement  and  bid  me 
God-speed. 

I shall  never  forget  that  night. 
There  were  present  Messrs.  Maxim, 
Warner,  Schnell,  Hebert,  Camp, 
Stewart,  Service  and  Goette,  all  offi- 
cers and  members  of  the  Board  of 
Direction  of  the  American  Radio  Re- 
lay League;  Mr.  J.  Andrew  Whiter 
Editor  of  The  Wireless  Ace; 
Edwin  H.  Armstrong,  G.  H.  Burg- 
hard,  President  of  Radio  Club  of 
America;  P.  H.  Boucheron,  Director 
of  Publicity,  Radio  Corporation  of 
America,  and  W.  S.  Smith  of  the 
Hartford  (Conn.)  Courant  This  af- 
fair was  a regular  old-time  get- 
together  and  I was  having  a great 
time  until  someone  started  on  a line  of 
talk  which  ended  up  with  Armstrong’s 
telling  the  bunch  that  he  would  stake 
his  professional  reputation  on  my  suc- 
cess, and  with  White’s  assurances  to 
all  assembled  that  there  was  nothing 
to  it — it  was  a cinch.  I wasn’t  so  all- 
fired  sure  about  it,  and  I began  hav- 
ing visions  of  coming  back  to  the 
States  to  find  a nice  little  hole  to  crawl 
into  and  pulling  it  in  after  me. 

At  noon  on  the  following  day  the 
“Aquitania”  slid  down  the  North 
River  and  I was  off.  Prior  to  sail- 
ing, the  vessel  and  the  dock  had  bee* 
swarmed  by  a group  of  very  earnest 
amateurs  who  had  come  to  bid  me 
farewell.  After  these  men  were  put 
ashore  we  had  great  fun  signaling  back 


A view  of  the  special  regenerative  receiver  hooked  up  with  a detector  and  two-step  amplifier 
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Front  view  showing  the  control  dials  of  the  super-heterodyne  toner  and  amplifier 


and  forth  through  the  din  and  confu- 
sion, and  it  was  in  this  way  that  I 
learned  that  H.  H.  Beverage,  receiv- 
ing engineer  for  the  Radio  Corpora- 
tion, was  aboard,  and  I met  him  for 
die  first  time  as  he  leaned  over  the 
rail  and  the  “gang”  on  the*  dock  looked 
on. 

During  the  voyage  across,  what 
time  was  not  spent  sleeping,  found  me 
either  talking  to  Beverage  or  in  the 
radio  room,  which  had  been  thrown 
open  to  me  as  a result  of  the  courtesy 
of  Mr.  H.  H.  Short,  Superintendent 
Marconi  International  Marine  Com- 
munication Co.,  Ltd.  It  was  impossi- 
ble to  do  a great  deal  of  listening  on 
the  short  wavelengths  on  account  of 
die  large  amount  of  radio  traffic  han- 
dled by  the  bigger  vessels,  so  I had  to 
be  satisfied  with  occasional  snatches 
of  200-meter  stuff  and  the  many  radio- 
grams which  came  in  via  the  commer- 
cial stations  wishing  me  bon  voyage 
and  all  success.  Those  radiograms 
certainly  put  it  up  to  me  to  make  good. 
One  from  the  editor  of  this  magazine 
read : "Just  an  added  slap  on  the  back, 
did  man,  to  emphasize  my  sincerest 
wish  that  this  trip  of  yours  will  go 
down  in  radio  history,”  while  one  from 
the  officers  of  the  American  Radio  Re- 
lay League  read:  “Bon  Voyage:  The 
entire  radio  world  is  pulling  for  you.” 
This  was  to  be  no  lark!  It  would 
■ever  do  for  me  to  disappoint  that  en- 
thusiastic crew  of  radio  men  back 
there.  There  was  only  one  course 
open  to  me  — that  was  the  course 
which,  beyond  all  peradventure  of  a 
doubt,  would  bring  in  signals,  and  T 


began  to  retrace  plans,  to  amend  here 
and  add  there. 

Even  European  amateurs  were  all 
wound  up  on  this  thing,  too.  In  reply 
to  a radiogram  of  greeting  to  a 
prominent  French  amateur  came: 
“Wish  you  complete  success,”  and 
when  I reached  the  dock  in  Southamp- 
ton I found  there  waiting  to  assist 
me  through  the  customs,  Mr.  H.  J. 
Tattersall,  Superintendent  of  the  Mar- 
coni Company  in  Southampton.  The 
same  interest  was  shown  in  London 
when  I arrived.  I was  introduced  to 
all  the  prominent  radio  men  there- 
abouts before  forty-eight  hours  had 
elapsed ; had  spoken  briefly  before  the 
Wireless  Society  of  London ; had  had 
a mixed  debate  with  regard  to  the 
amateur  policy  of  the  British  Post 
Office;  had  listened  to  an  extremely 
interesting  lecture  given  by  Dr.  J.  A. 
Fleming  before  the  Royal  Society  of 
Arts,  and  had  chatted  with  such  men 
as  Senatore  Marconi,  Admiral  Sir 
Henry  Jackson,  President-elect  of  the 
Wireless  Society  of  London;  Mr. 
Campbell-Swinton,  past  president  of 
the  society;  Prof.  E.  W.  O.  Howe, 
Mr.  E.  K.  Shaughnessy,  Chief  Engi- 
neer, Wireless  Section  of  the  British 
Post  Office;  Mr.  F.  Hope-Jones, 
Chairman  of  the  Wireless  Society  of 
London,  and  many  others. 

It  was  at  the  close  of  Dr.  Fleming’s 
lecture  that  I met  Senatore  Gugielmo 
Marcoi.C  I was  greatly  pleased  at 
the  interest  which  he  showed  in  the 
tests  which  were  about  to  be  carried 
out.  He  asked  many  questions  con- 
cerning my  plans  and  concerning  ama- 


teur and  broadcasting  progress  in  the 
U.  S.  A.  He  expressed  every  hope 
that  the  tests  would  be  successful,  and 
said  he  saw  no  reason  why  they  should 
not  be.  As  I was  about  to  leave  him, 
he  asked  that  I carry  back  to  the  ama- 
teurs in  the  United  States  his  good 
wishes,  because,  as  he  said:  “You 

know,  I too,  am  but  an  amateur.” 

After  this  conversation  with  Sena- 
tore Marconi,  I was  entertained  at  a 
little  informal  dinner  in  a brilliantly 
lighted  restaurant  on  the  Strand,  and 
everyone  present,  including  two  ladies 
who  were  qualified  as  amateurs,  toast- 
ed the  success  of  the  amateur  trans- 
Atlantic  tests. 

Notwithstanding  the  wonderful  hos- 
pitality, I am  quite  sure  there  wasn’t 
one  of  them  who  thought  that  we  had 
a chance  of  putting  the  thing  over.  I 
am  also  sure  that  many  of  them  had 
great  difficulty  in  figuring  out  how  any 
group  of  men  could  take  so  keen  aa 
interest  in  such  a thing  as  this  — an 
interest  which  would  lead  them  to 
spend  good  time  and  good  money  in 
an  effort  to  carry  through  such  ex- 
periments. But  they  were  good  sports, 
because  they  did  their  share  in  every 
possible  way,  and  if  they  did  finally 
come  to  the  conclusion  that  there  were 
possibilities  of  success,  I believe  that 
it  was  due,  in  large  measure,  to  the 
great  efforts  which  they  saw  had  been 
made  by  all  concerned  on  this  side. 
And  I think  they  surprised  themselves 
a bit,  too,  when  British  amateurs 
copied  at  least  nine  American  stations. 

There  are,  in  Great  Britain,  approxi- 
mately. 5.000  amateurs  interested  in 


Interior  view  of  the  sopor-heterodyne  timer  and  amplifier  showing  the  arrangement  and  construction  of  the  apparatus  that  make  np  the  sat 
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radio.  A great  number  of  these  op- 
erate receiving  and  transmitting  appa- 
ratus. There  is,  however,  no  relay 
work  going  on.  The  British.  Post 
Office  regulations  prohibit  it.  The 
Post  Office  officials  hold  that  to  per- 
mit it  would  cause  a decrease  in  the 
revenues  which  accrue  from  the  tele- 
graphs. The  attitude  of  the  general 
public  in  Great  Britain  and  the  mis- 
conceptions under  which  they  are  la- 
boring, is  very  well  illustrated  by  a 
lengthy  editorial  which  appeared  ir 


very  long  distances  even  with  “spark” 
transmission,  and  is  not  much  less 
powerful  than  the  gear  in  use  at  some 
of  our  coastal  stations.  If  amateurs 
in  this  country  were  allowed  to  use 
power  up  to  a kilowatt,  the  whole  po- 
sition of  British  commercial  wireless 
would  be  greatly  compromised  and  a 
good  deal  of  the  apparatus  and  ma- 
chinery which  the  Post  Office  has,  un- 
der considerable  financial  restrictions, 
installed  since  the  Armistice  would 
probably  have  to  be  scrapped  in  order 


interfering  with  “SOS"  calls.  I wish 
to  go  back  and  straighten  these  news- 
paper editors  out  on  the  thing.  They’re 
all  wrong  as  we  well  know,  and  in  a 
year  or  two  they  will  know  it,  too, 
but  under  the  circumstances,  the  Brit- 
ish amateur  has  a stiff  climb  ahead  of 
him. 

Among  those  who  were  first  to  greet 
me  in  London  was  P.  R.  Coursey, 
Editor  of  the  “Wireless  World,"  and 
Commander  Frank  Phillips,  Radio  En- 
gineer and  prominent  in  amateur  cir- 


the  Glasgow  Herald  on  the  morning 
of  the  day  when  I sailed  for  home. 
In  part,  it  reads : 

“The  position  of  the  wireless  ama- 
teur in  this  country  has  been  sharply 
accentuated  by  the  visit  of  Mr.  God- 
ley,  the  representative  of  the  Ameri- 
can amateurs,  who  has  been  carrying 
out  trans-Atlantic  low-power  wireless 
tests  at  Ardrossan.  Mr.  Godley  came 
over  here  with  a specially  sensitive  re- 
ceiving instrument  which  it  was,  antici- 
pated might  record  even  messages 
transmitted  from  American  private 
stations,  the  power  of  which  is  re- 
stricted to  one  kilowatt.  The  anticipa- 
tion was  realized,  messages  having 
been  duly  taken  in  from  over  30  dif- 
ferent amateur  stations  in  the  United 
States  and  Canada.  This  is  a very 
remarkable  achievement,  which  cer- 
tainly does,  in  a way,  open  up  a very 
alluring  prospect  of  regular  wireless 
intercommunication  between  British 
and  American  amateurs.  But  a great 
many  changes  will  have  to  take  place 
before  the  prospect  is  anything  but  re- 
mote. The  position  of  the  wireless 
amateur  in  America  is  altogether  dif- 
ferent from  that  of  his  British  con- 
frere. He  is,  fori  example,  just  a hun- 
dred times  better  off  in  regard  to 
power,  since  our  Post  Office  at  pres- 
ent only  grants  licenses  to  use  power 
up  to  ten  watts,  and  ordinarily  the 
use  of  an  amateur  transmitting  sta- 
tion “on  this  side”  is  restricted  to  a 
radius  of  ten  miles.  The  one  kilowatt 
set,  with  which  American  amateurs 
are  privileged  to  work,  is  capable,  un- 
der every-day  conditions,  of  covering 


to  provide  gear  capable  of  effectually 
dominating  amateur  “interference.” 
“America,  no  doubt,  knows  her  own 
business  best  in  regard  to  wireless.  It 
is  undoubtedly  an  interesting,  and  pos- 
sibly beneficial  circumstance  that 
American  amateurs  can  freely  com- 
municate with  one  another,  and  listen 
to  concerts  and  speeches  delivered  per- 
haps some  hundreds  of  miles  away. 
But  what  is  good  for  America  is  not 
necessarily  good  for  us,  and  we  must 
not  blame  our  Post  Office  if  it  exer- 
cises very  great  caution  indeed,  in  fol- 
lowing the  American  Government’s 
example  in  extending  amateur  wireless 
facilities.  The  post  master  general  in 
this  connection  acts  as  trustee  for  the 
public  and  his  responsibility  is  three- 
fold. First,  he  must  see  to  it  that  the 
efficiency  of  his  own  wireless  service 
is  not  in  any  way  compromised  by 
amateur  interference;  secondly,  he  has 
to  consider  the  case  of  the  various 
ship  and  commercial  stations  to  which 
he  grants  licenses;  thirdly,  there  is  no 
getting  over  the  fact  that  wireless  is 
at  present  a valuable  government  mo- 
nopoly, which,  in  the  near  future,  will 
probably  be  developed  to  a very  high 
pitch  of  revenue  earning  capacity.  As 
a nation  we  can  ill  afford  the  marked 
depreciation  of  the  income  to  be  de- 
rived from  telegraphy,  both  with  and 
without  wires,  which  will  inevitably 
ensue  if  British  wireless  amateurs  ob- 
tain all  the  facilities  enjoyed  by  the 
same  class  in  America  without  offi- 
cial let  or  hindrance.” 

They  think  a great  deal  more  than 
they  say,  too.  They  even  accuse  us  of 


cles.  Coursey  had  already  arranged 
for  a permit  for  operation,  and  this 
permit  restricted  me  to  the  home  sta- 
tion of  Mr.  Phillips.  As  soon  as  I 
could  get  my  bearings,  all  equipment 
was  taken  to  Mr.  Phillips’  home,  ,set 
up,  and  put  into  operation. 

We  American  amateurs  have  see* 
and  read  a great  deal  that  has  bees 
written  in  the  British  Radio  maga- 
zines concerning  those  obnoxious  ones 
who  insist  on  allowing  their  regenera- 
tive receivers  to  oscillate.  Until  I had 
listened  in  near  London  on  some  of 
the  10-watt  radiophone  “concerts”  I 
never  before  fully  appreciated  the 
meaning  of  the  phrase  “radio  con- 
certs.” Then  I knew.  A radio  con- 
cert near  London  is  a concert  of  lis- 
teners, all  listening  to  the  same  10- 
watt  radiophone  about  40  miles  away, 
and  all  allowing  their  receivers  to  op- 
erate on  or  near  the  zero  beat.  That 
is,  their  receivers  were  oscillating,  and 
what  one  heard  instead  of  the  phone 
was  about  fifteen  or  twenty  faint  flute- 
like notes,  each  of  a different  pitch.  It 
is  needless  to  point  out  that  this  en- 
tirely spoiled,  in  most  cases,  the  speech 
or  the  music,  and  this  was  usually  true 
during  the  musical  programs  sent  out 
by  a Dutch  Radio  Company  at  the 
Hague  on  Sunday  afternoons.  We, 
here  in  America,  are  beginning  to  get 
that,  too,  particularly  those  of  us  who 
live  in  the  congested  areas,  and  I have 
been  speculating  for  many  months  on 
how  far  those  tvoes  of  receivers  which 
do  radiate  considerable  amounts  of  en- 
ergy when  allowed  to  oscillate  will  off- 
set the  value  of  the  radiophone  con- 
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certs  in  these  congested  districts  re- 
mote from  the  source  of  the  concert, 
and  how  soon  it  will  be  found  neces- 
sary (if  we  are  to  get  the  most  out  of 
the  broadcasting  programs),  for  steps 
to  be  taken  to  put  a stop  to  the  thing. 

During  my  entire  first  visit  to  Lon- 
don, the  fog  was  so  thick  that  it  could 
be  cut  with  a knife.  You,  no  doubt, 
have  heard  of  the  “pea-soup”  fogs. 
They  originate  in  London,  and  I was 
forcibly  fed  on  one  for  about  io  days. 
And  that  reminds  me  of  a conversa- 
tion which  I listened  in  on  while  at 
Wembly  Park,  which  took  place  be- 
tween the  operator  at  the  Croyden  air- 
dome  and  one  of  the  London-to-Paris 
planes.  The  plane  was  in-bound.  The 
fog  was  thick.  The  pilot’s  name  was 
Robinson,  and  he  was  very  keen  on 
landing  at  Croyden  notwithstanding 
that  orders  had  been  passed  out  to 
him  earlier  to  land  at  a point  some  25 
miles  south  of  London.  The  conver- 
sation ran  something  like  this: 

“ ‘Alio  R-r-r-r-r-robbie ; Cr-r-r-r- 
royden  callin’;  ‘Alio  R-r-r-r-r-robbie; 
Cr-r-r-r-royden  callin’  and  s-v-itchin’ 
over.” 

“ ‘Alio  Cr-r-r-r-royden ; ’alio  Cr-r-r- 
r-royden;  I expect  to  land  at  Cr-r-r- 
royden ; R-r-r-r-robbie  s-v-itchin’  off.” 

" 'Alio  R-r-r-r-robbie ; 'alio  R-r-r-r- 
robbie  ; Cr-r-royden  here ; you  are 
positively  forbidden  to  land  at  Cr-r-r- 
royden;  you  are  positively  forbidden 
to  land  at  Cr-r-r-r-royden;  Cr-r-r-r- 
royden  s-v-itchin’  off.” 

Apparently  Robbie  was  a dare- 
devil. He  did  land  at  Croyden. 

After  a little  of  this  radiophone 
stuff  and  listening  in  on  various  wave- 
lengths to  all  the  strange  commercial 
station  calls  up  and  down  the  Euro- 
pean shores,  we  settled  down  onto  200 
meters  to  see  what  it  was  like.  And 
what  do  you  suppose  we  found.  Static ! 
Gobs,  and  gobs  of  it.  And  harmonics, 


whole  orchestras  of  them  1 Home  was 
never  Hke  this.  One  could  read  nearly 
all  the  high-power  stations  in  Europe 
on  or  near  two  hundred  meters.  There 
was  POZ,  Nauen ; FL,  Eiffle  Tower, 
Paris,  MPD,  Poldhu,  England; — all 
the  high-power  stations  in  Christen- 
dom whistling  and  bubbling  and 


wheezing  away.  Through  five  nights 
of  this  we  sat  and  listened — or  rather 
Phillips  sat,  and  I stood  and  listened 
and  shivered,  with  a gas  fire  going 
full  tilt  in  the  fire  place,  and  never  a 
peep  from  the  U.  S.  A.  Phillips  took 
quite  a fancy  to  the  receivers,  but  car- 
ried a knowing  smile  which  meant  to 
me  “Well,  old  top,  you’ll  learn  some- 
thing about  what  we  were  up  against 
during  the  last  tests.” 

r- 


I must  confess,  frankly,  that  I 
wasn’t  at  that  time  very  much  in  love 
with  the  job  ahead  of  me.  I was  wor- 
ried — and  deucedly  cold  besides,  and 
the  only  way  I could  jolly  myself 
along  was  to  paint  mental  pictures  of 
a beautiful  flat  of  land  by  the  sea  on 
the  Scottish  coast  in  one  corner  of 
which  stood  a cozy  little  cottage  all 
nice  and  warm  inside ; a long  table  in 
one  room  which  faced  the  West;  and 
a beautiful  view,  through  the  window, 
of  the  sea-side  flat  across  which 
stretched  a business-like  Beverage  An- 
tenna. And,  I carried  this  picture 


around  with  me  until,  finally,  there 
was  nothing  left  for  me  to  do  but  go 
and  look  for  the  original.  Anything 
was  better  than  being  forced  to  live 
through  the  days  and  nights  with  a 
feeling  that  it  would  be  the  same  old 
story  of  static  and  harmonics,  har- 
monics and  static,  over  and  over  again. 


And,  too,  I had  a feeling  that  if  worst 
came  to  worst,  rather  than  face  the 
London  crowd  again,  I could  jump 
right  off  the  Scottish  shore  and  swim 
back,  land  in  Newark  bay,  and  slink 
across  the  Jersey  meadows  in  the  dark 
of  the  night 

On  the  other  hand,  I disliked  to  run 
away  from  Coursey,  Phillips  et  al.  In 
their  place,  I think  I would  have  been 
somewhat  disappointed.  We  had 


planned  that  various  amateurs  in  the 
London  area  would  sit  in  with  me  dur- 
ing the  several  nights,  and  I’m  sure  I 
missed  a great  deal.  But  signals  were 
the  tiling,  and  all  manner  of  fellow- 
ship could  never,  never  make  up  for 
the  lack  of  them. 

After  negotiations,  which  required 
some  effort  with  the  British  Post  Of- 
fice, regarding  an  alteration  of  the  op- 
erating permit  to  cover  some  location 
within  a radius  of  40  miles  of  Glas- 
gow, it  was  granted.  It  is  likely  that 
the  hesitation  shown  was  due  to  the 
unwillingness  on  the  part  of  Post  Of- 
fice officials  to  weaken  their  position 
with  regard  to  amateurs.  Any  favors 
shown  me  would  most  certainly  en- 
courage British  amateurs  to  ask  great- 
er leeway.  Any  success  which  I might 
have  would  most  certainly  encourage 
British  amateurs  to  present  a bolder 
front  than  at  any  time  in  the  past. 
But,  knowing  this,  and  thinking  as 
they  do  that  amateurs  should  have  no 
place  under  the  sun,  still  permits  were 
granted.  If  a certain  honorable  gen- 
tleman, Mr.  J.  W.  Wissenden  by  name, 
and  who  is  by  occupation  assistant 
secretary  to  the  Post  Master  General, 
ever  puts  in  an  appearance  in  the 
States,  and  I learn  of  it,  I shall  see  to 
it  that  he  gets  a permit  to  do  any- 
thing he  wishes,  Antis  notwithstand- 
ing. 

Before  leaving  for  Scotland  confer- 
ences were  held  with  Coursey.  which 
covered  methods  of  reports  to  him  and 
his  dispatch  of  them  via  MUU.  This 
brought  trs  in  touch  with  Mr.  Otto 
Rochs,  Traffic  Manager,  Martoni’s 
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A.  perspective  view  of  the  extensive  antenna  and  surrounding  flat  country 
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Wireless  Tel.  Co.,  Ltd.,  who  held  that 
there  was  nothing  connected  with  his 
service  too  good  for  amateurs,  and  his 
performance  was  entirely  in  accord 
with  his  views.  There  were  others 
working  for  us,  too.  Arrangements 
were  made  from  London  with  the 
Marconi  Co.  for  the  use  of  materials, 
men  and  the  company’s  motor  truck  in 
Glasgow  if  this  were  needed.  This  as- 
sistance was  not  solicited  and  came  as 
a result  of  the  keen  interest  taken  ini 
the  whole  scheme  by  Mr.  W.  W. 
Bradfield  and  Mr.  Allen,  joint 

! general  managers  of  Marconi’s  Wire- 
ess  Tel.  Co.  About  this  time  I also 
met  Mr.  H.  J.  Round,  Marconi  Re- 
ceiving Engineer,  whose  contributions 
to  the  art  are  familiar  to  all  amateurs. 
He,  too,  was  keenly  interested  not  only 
in  the  trans-Atlantic  tests,  but  in 
everything  that  we  are  doing  on  this 
side,  and  I took  advantage  of  him  to 
the  extent  of  learning  all  I could  from 
him. 

The  night  of  December  I found  me 
aboard  train  and  off  for  Aberdeen  on 
a little  side  trip  which  it  was  hoped 
would  bring  to  light  first-hand  infor- 
mation concerning  the  reported  recep- 
tion at  that  point  of  station  2QR.  For 
the  first  time  since  reaching  England 
I was  cozy  and  comfortably  tucked 
away  in  the  berth  of  a first-class  sleep- 
er on  a through  express.  The  com- 
partment was  steam  heated,  and  things 
were  so  arranged  that  one  could  lie  in 
bed  and  turn  steam  on  or  off  (I  left 
it  on),  open  or  close  ventilators,  start 
an  electric  fan,  ring  for  porter  or  take 
a drink,  and  in  the  morning  a tray 
containing  tea  and  biscuits  was 
brought  in.  Home  was  never  like  that 
either.  And,  what  a sad  contrast  be- 
tween the  comforts  on  this  train  and 
what  was  to  cornel 
After  spending  a little  time  in  Aber- 
deen, which,  by  the  way,  is  the  most 
beautiful  city  I ever  hope  to  see,  I 
booked  passage  to  Glasgow,  where  I 
arrived  Saturday  evening,  December 
. I greatly  missed  the  berth  in  the 
rst-class  express  and  made  great 
haste  to  get  into  flannels  and  between 
the  covers  in  a heatless  room,  while  on 
the  following  morning  I toured  the 
hotel  in  search  of  a fire  and  found  one 
— just  one  — which  was  in  an  oneu 
grate  in  the  lounge  room.  To  this  I 
stuck  as  closely  as  possible  until  Mon- 
day morning. 

Information  gathered  in  Glasgow 
concerning  the  layout  in  the  coastal 
towns  and  Ardrossan  in  particular 
completely  dispelled  the  cozy  cottage 
part  of  my  idealistic  picture.  There 
was  no  way  out  of  it,  so  arrangements 
were  quickly  made  for  shipment  of  a 
12  by  18-foot  tent  by  express  train, 
while  through  the  efforts  of  Messrs. 
Carswell  and  Sutherland  of  the  Mar- 
coni Marine  Communication  Company 
wire,  insulators,  storage  cells,  tic.. 


were  lined  up  and  started  on  their  way. 
Arrangements  were  also  made  to  se- 
cure the  services  of  the  checking  op- 
erator, Mr.  D.  E.  Pearson,  Chief  In- 
spector of  this  company  in  the  Glas- 
gow district.  Both  Carswell  and  Suth- 
erland took  great  interest  in  the  little 
game  I was  to  play,  and  without  their 
assistance  I might  well  have  had  a 
different  tale  to  tell.  Carswell  lined 
me  up  with  the  town  clerk  in  Ardros- 
san, a Mr.  Wood,  who  was  a personal 
friend  of  his,  while  Wood,  together 
with  Carswell  who  joined  me  in  Ar- 
drossan on  the  following  day,  saw  to 
it  that  I got  started  properly  with  the 
city  officials  who  vise-ed  my  creden- 
tials. Both  Carswell  and  Wood  spent 
the  greater  part  of  the  day  in  helping 
me  locate  the  station  site.  Pearson  join- 
ed us  after  lunch,  and  trunks,  tenting, 
and  various  other  material  having  ar- 
rived on  schedule,  construction  of  the 
station  began  by  mid-afternoon  on 
Tuesday  the  6th,  with  prospects  of 
having  it  in  operation  by  midnight 
The  weather,  however,  was  all  of  the 
wrong  sort.  The  selection  of  the  site, 
the  transportation  of  the  material  to 
the  site,  and  the  erection  of  tent  and 
antenna  were  all  accomplished  amid  a 
downpour  of  rain.  By  the  time  the 
tent  went  into  position  darkness  had 
fallen,  and  the  tent  had  not  been  in 
position  many  minutes  ere  a great 
gust  of  wind  had  flattened  it  and  also 
our  spirits.  The  weather  and  the  dark- 
ness finally  beat  us,  forcing  an  aban- 
donment of  the  work  until  the  follow- 
ing day.  Two  hours  and  twenty  min- 
utes of  listening  in  that  night  — the 
first  of  the  tests  — was  effected  by 
using  a Western  Electric  “peanut” 
tube  supplied  by  Rurgess  batteries  both 
on  the  plate  and  filament.  Nothing 
was  heard  but  static  and  ship  stations, 
though  we  listened  in  on  shorter  wave- 
lengths. 

On  Wednesday  the  7th,  the  1300- 
foot  stretch  of  line  was  completed,  the 
wire  being  supported  by  2 x 4 inch 
posts  12  feet  high,  and  laid  out  to  point 
directly  toward  Chicago.  The  wire 
was  grounded  at  the  distant  end 
through  a non-inductive  resistance 
(250  to  400  ohms)  and  at  the  home 
end  through  a variable  inductance  of 
the  order  of  0.1MH  in  value.  This 
constitutes  the  Beverage  antenna.  For 
any  given  wavelength  the  wire  should 
be  one,  or  two  even  wavelengths  long. 
Arrangements  were  made  to  change 
the  length  of  the  wire,  it  being  neces- 
sary in  each  case  to  shift  the  non- 
inductive  resistance  and  ground  con- 
nection from  one  supporting  pole  to 
another.  Signal  potentials  built  up  in 
such  a wire  are  approximately  equiva- 
lent to  those  which  would  be  built  up 
in  a vertical  wire  one-tenth  (at  most) 
of  its  total  length.  When  working  at 
200  meters  and  having  a wire  length 
of  approximately  650  feet  (one  wave- 


length), signal  potentials  produced  in 
the  wire  would  be  equivalent  to  those 
produced  in  a vertical  wire  65  feet  in 
height,  or,  if  the  full  wire  were  used* 
130  feet  in  height,  at  that  wavelength. 
Furthermore,  the  system  is  highly  di- 
rectional, and  eliminates  a great  por- 
tion of  the  atmospherics  and  interfer- 
ence coming  from  directions  other 
than  those  from  which  one  wishes  to 
receive.  That  this  condition  did  ex- 
ist was  proven  frequently  by  compari- 
son with  a small  vertical  wire  sup- 
ported by  a nearby  tree.  Static  to 
signal  ratio  in  all  cases  was  decidedly 
better  on  the  Beverage  wire. 

Within  the  tent  the  regenerative  re- 
ceiver and  super-heterodyne  receiver 
were  set  up  together  with  all  ac- 
cessories which  were  found  to  be  in 
first-class  condition.  Circuit  diagrams 
and  photographs  of  this  equipment  ac- 
company this  article.  Reference  to 
the  regenerative  receiver  circuit  is  un- 
necessary inasmuch  as  it  is  familiar  to 
the  great  majority  of  all  amateurs, 
while  the  circuit  diagram  of  the  super- 
heterodyne is  self-explanatory  insofar 
as  constants  of  the  circuit  are  con- 
cerned. For  a discussion  of  the  ac- 
tion of  the  super-heterodyne  receiver 
the  reader  is  referred  to  previous  arti- 
cles by  the  writer  which  have  been 
published  in  The  Wireless  Age 

At  11.30  P.  M.  all  outside  woric 
had  been  completed  and  equipment  ar- 
ranged inside,  whereupon  the  appa- 
ratus was  gone  over  and  put  into  op- 
eration. First  the  radio- frequency 
amplifier  used  with  the  super-hetero- 
dyne receiver  was  started  up  and  time 
signals  heard,  without  antenna,  from 
both  FL,  Eiflfle  Tower,  Paris,  and 
POZ,  Nauen,  Germany.  Next,  the 
tuning  equipment,  which  formed  the 
super-heterodyne,  was  gone  over  in 
connection  with  a short  wire  which 
had  been  thrown  into  a nearby  tree, 
and  all  circuits  were  adjusted  while 
working  on  the  multiude  of  600  meter 
signals  which  were  coming  through. 
VCE,  Cape  Race,  was  there,  and  most 
as  strong  as  any  of  them,  and  I took 
this  as  a good  omen.  Finally,  the  Bev- 
erage wire  was  thrown  in,  preliminary 
adjustments  made  at  both  ends  of  the 
wire,  and  tuning  started,  the  first  sig- 
nals recorded  being  the  host  of  har- 
monics from  the  high-power  stations, 
although  these  were  not  as  bothersome 
as  was  the  case  near  London.  Search 
for  short-wave  amateur  signals  began 
at  1 A.  M. 

Exactly  33  minutes  later  the  uni- 
verse cracked  wide  open!  In  one 
magic  moment  Scotland’s  erstwhile 
gloomy  shores  became  a haven  of  rest  I 
Muscle  soreness,  soul  sourness,  fatigue 
and  doubt  vanished,  and  my  unexpect- 
edly difficult  but  insistent  duty  became 
a joy  forever!  Cold  rains  then  were 
as  liquid  sunshine:  boisterous,  cut- 
ting winds  as  balmy,  heaven-sent 
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breezes.  Nothing  in  the  whole  sad 
world  could  possibly  be  wrong  — 
oothing,  for  an  American  amateur 
signal  was  piling  in  on  us  and  rising 
in  strength  until  at  142,  in  a very 
positive  manner,  his  60-cycle  synchro- 
nous spark  spelled  out  a message  to 
someone  that  he  would  “see  him  later” 
and  plastered  the  call  letters  iAAW 
where  the  whole  world  might  readl 
Perhaps  it  was  well  that  something 
happened  shortly  which  allowed  the 
charges  to  “leak  off  our  grids.”  I had 
great  difficulty  in  retaining  composure. 


League  brings  .ttf  light  the  information 
that,  someone  in  the  Boston  district  has 
been  using  that  call.  Whoever  he  is,  I 
hope  that  sometime  he  may  find  cour- 
age enough  to  come  forward  and  ad- 
mit it.  It’s  a serious  offense  to  appro- 
priate a call  and  operate  in  violation  of 
the  law,  but  I would  like  to  shake  that 
fellow  by  the  hand,  regardless. 

After  a good  long  sleep  which  was 
split  up,  due  to  the  necessity  of  prop- 
erly repairing  the  line  during  the  af- 
ternoon of  the  8th  of  December,  we 
got  out  to  find  the  heavens  filled  with 


various  adjustments  of  both  the  appa- 
ratus and  the  line  wire.  During  th« 
adjustments  we  lost  iBCG  several 
times.  These  adjustments  were  termi- 
nated at  1.33  A.  M.  and  we  began 
logging  him.  He  called  “PF”  several 
times,  his  sending  being  very  steady, 
but  fading  out  for  30  seconds  evenr 
three  or  four  minutes.  At  1.59  A.  M. 
he  called  station  2BGM,  said  “Phone 
us  now”  and  shut  off. 

This  was  the  real  stuff!  No  funny 
business  here  at  all,  and  for  a second 
time  I ran  the  gauntlet  of  a whole 


The  lid  was  <fue  to  come  off  1 After 
“camping”  on  this  fellow’s  wave- 
length he  came  in  again  at  1.50,  but 
was  too  weak  at  that  time  to  be  read 
through  the  heavy  static,  and  having 
heard  no  more  of  him  up  to  2.35,  I 
began  to  smell  a rat,  ran  down  to 
look  over  the  line,  and  returned  in  a 
few  minutes  to  report  a pole  broken 
•off  short,  a couple  of  others  badly  out 
of  line  and  the  wire  on  the  ground  at  a 
point  about  700  feet  from  the  tent. 
We  shut  down,  grabbed  pick  and 
shovel,  and  mushed  out  into  the  temp- 
est to  repair  the  damage.  Thirty-five 
minutes  later  we  had  shaken  off  as 
much  of  the  slime  as  possible  and 
were  back  on  the  job.  Atmospherics 
were  coming  heavier,  and  nothing 
more  was  heard  of  amateur  signals,  al- 
though Cape  Race  was  buzzing  mer- 
rily away  as  we  shut  down  at  6 A.  M. 
But,  I had  no  complaints.  Twenty- 
one  consecutive  hours’  work,  no  mat- 
ter what  the  conditions,  or  when,  or 
where,  can  ever  again  bring  to  me  the 
supreme  satisfaction  that  came  then. 

The  strange,  and,  I should  say,  even 
sad  sequel  to  this  wonderful  good  for- 
tune runs  as  follows:  Due  to  error 

in  the  use  of  codes  between  Coursey 
and  myself,  station  iAAW  was  broad- 
casted to  the  U.  S.  A.  as  being  iAAY. 
This  was  not  straightened  out  until 
48  hours  had  elapsed,  and.  after  being 
straightened  out.  it  was  found  impos- 
sible to  locate  the  sender.  Station 
tAAW  in  Roxhurv.  Mass.,  had  not 
been  in  operation  for  some  time,  al- 
thmieh  investigation  on  the  part  of  the 
■officers  of  the  American  Radio  Relay 


stars  and  a bright  moon  shining. 
There  had  been  high  south-westerly 
.winds  during  the  day  with  plenty  of 
rain,  but  now  the  wind  had  shifted  to 
the  north-west.  After  two  or  three 
hours  of  listening  without  further  re- 
sult, we  were  forced,  due  to  the  cold, 
to  make  a shift  in  the  arrangement  of 
the  equipment  in  order  that  we  might 
take  full  advantage  of  the  heat  which 
our  tiny  oil  stove  threw  out.  Fortu- 
nately there  was  enough  canvas  left 
over  from  putting  the  tent  together 
to  make  it  possible  for  us  to  get  a long 
strip  of  canvas  at  our  backs,  thus 
pretty  well  shutting  us  into  one  corner 
of  the  tent.  At  this  time  we  also 
Tigged  up  our  lantern  so  that  greater 
advantage  might  be  taken  of  its  poor 
light.  Subsequent  to  the  changes  an- 
other two  and  a half  hours  of  listen- 
ing brought  continued  lack  of  results, 
and  it  was  necessary  to  report  “no 
signals.” 

On  the  night  of  December  9 the 
weather  had  again  gone  very  wet.  and 
the  winds  had  grown  considerably 
heavier.  Atmospherics  were  also 
heavier  than  the  night  before,  being 
of  about  the  same  order  as  on  the 
night  when  iAAW  was  heard.  At 
12.50  A.  M.  on  the  morning  of  the 
10th,  after  listening  for  sparks,  we 
switched  over  for  continuous  wavtf  re- 
ception and  immediately  picked  up 
station  iRCG  on  230  meters.  We  had 
some  difficulty  with  him  due  to  atmos- 
pherics and  a very  bothersome  har- 
monic from  the  station  at  Clifden, 
Ireland,  reo  miles  away.  Both  these 
were  nullified  to  a great  extent  by 


colony  of  real  thrills.  Some  radio  his- 
tory was  being  written  in  that  misera- 
ble tent.  Oh!  how  I wished  for  a 
transmitter,  with  which  to  make  more 
of  it! 

Nothing  further  was  heard  of  iBCG 
this  night.  We  shut  down  at  6 A.  M. 
and  talked  it  over.  Signals  had  been 
so  steady  and  so  seemingly  depend- 
able that  both  Pearson  and  I won- 
dered what  power  he  might  be  using. 
Pearson  was  quite  sure  it  must  be  sev- 
eral kilowatts,  and  I couldn’t  say  no. 
Subsequently  we  learned  that  the  input 
was  990  watts. 

At  7 A.  M.  we,  for  the  first  time, 
listened  in  on  MUU  as  he  sent  “God- 
ley’s  message”  through.  That  was  in- 
deed a pleasurable  10  minutes,  for  as 
I listened  I pictured  the  thousands  ot 
eager  listeners  on  “the  other  side”  to 
whom  these  radioed  reports  would 
bring  increased  enthusiasm  for  this 
most  wonderful  game. 

Failure  to  hear  stations  other  than 
1 BCG  on  this  night  coupled  with  the 
great  strength  and  steadiness  of  his 
signals  brought  about  a lot  of  specu- 
lation on  my  part  as  to  whether  he 
was  to  be  the  only  reliable  signal  to 
get  through  to  us,  and  I concluded 
that  he  might  very  well  be,  so.  I cabled 
him:  “Send  messages.”  This  cable- 
gram was  horribly  mutilated  enroute. 
It  reached  Armstrong  reading  “Send 
mges.”  He  took  this  to  be  some  sort 
of  a code  word  which  I wished  him 
to  transmit  in  order  that  the  British 
amateurs  might  be  convinced  that  I 
didn’t  have  a transmitter  hidden 
somewhere  on  my  person,  and  feeling 


Digitized  by  v^.ooQLe 


24 


THB  WIRELESS  AGE 


March,  1922 


that  they  should  be  -Shewn  he  trans- 
mitted “MGHS,"  and  did  it  the  whole 
night — or  rather  morning  of  the  1 1 th. 

His  action,  however,  enabled  fur- 
ther adjustments  on  the  Beverage 
wire,  which,  taken  with  the  conditions 
which  prevailed,  made  of  the  expedi- 
tion a real  success,  for  on  this  night 
18  different  stations  were  logged,  the 
secret  code  words  being  gotten  from 
three  of  them,  while  dozens  more 
were  heard  but  not  logged,  either  due 
to  our  inability  to  make  out  their 
weak  signals  through  static — because 
of  the  number  of  stations  working  at 
one  time  and  the  resultant  jamming — 
or  because  of  the  failure  of  stations, 
working  locally,  to  use  their  station 
calls  when  transmission  was  ended. 
The  stations  heard  Dec.  io-ii  follow: 

iRU  sending  “BPUSC”;  2FP, 
“HUZXJ”;  2BML,  “FSXVG”;  also 
1 ARY,  i BCG,  iBDT,  iBGF,  iYK, 
iXM,  2FD,  2EH,  8ACF,  8XV,  all  of 
which  were  continuous  wave  stations, 
and:  iARY,  iBDT,  2BK,  2DN,  3BP 
(Canadian),  which  were  spark  sta- 
tions. Although  we  were  unable  to 
get  his  sign  on  account  of  jamming, 
9ZJ  came  rolling  through  in  good  style 
as  he  worked  2EH. 

The  most  remarkable  feature  was 
the  strength  of  some  of  these  signals. 
1 BCG’s  signals  could  have  been  heard 
easily  400  feet  from  the  tent.  Although 
we  started  out  to  see  how  far  away 
he  could  be  heard,  we  gave  the  idea  up 
because  of  the  rain  which  was  com- 
ing down,  and  because  of  the  time 
which  would  have  been  taken.  iARY 
and  2FD  (and  later  2FP)  almost 
equalled  iBCG  as  to  strength,  during 
one  or  two  very  short  intervals.  iBDT, 
a spark  station,  although  by  no  means 
as  strong,  almost  equalled  iBCG  in 
steadiness  of  signals  during  a long 
period.  Two  of  the  continuous  wave 
stations  were  using  powers  of  less 
than  30  watts! 

On  the  following  morning  (Decem- 
ber 12)  excellent  conditions  continued 
until  3.30.  Dozens  of  stations  were 
going  at  the  same  time  — a most  won- 
derful procedure  considering  the  dis- 
tance. Stations  logged  up  to  3.30  are 
as  follows : 3XM.  code  LX CAM ; 


iBKA,  iXM,  iBCG,  2EH,  2FP, 
2ARY,  2AJW,  1 ARY,  iRZ,  all  C.YV., 
and  iBDT,  3FB,  and  2EL,  which 
were  spark. 

At  2.52  A.  M.  station  iBCG  called 
and  started  what  proved  to  be  the  first 
message  ever  sent  across  the  Atlantic 
via  Amateur  Radio: 

Nr.  1 de  iBCG  words  12 
New  York  date  Dec.  11,  1921 
(12-1921)  to  Paul  Godley, 
Ardrossan,  Scotland. 

Hearty  congratulations. 

(Signed) 

Burghard,  Inman,  Grinan, 
Armstrong,  Amy,  Cronk- 
hite. 

Reception  of  this  message  was  com- 
pleted at  3 A.  M.  He  said  “bi  two 
hours,”  which  was  the  last  heard  of 
him,  for,  between  3 A.  M.  and  4 A.  M. 
signals  began  to  fall  off  rapidly  and 
no  readable  signals  from  American 
amateurs  were  heard  during  the  re- 
mainder of  the  tests. 

Atmospherics  grew  worse,  and  con- 
tinued rapidly  worse  during  the  re- 
maining long  nights.  Summerlike 
weather  began  to  prevail,  winds  grow- 
ing heavier  and  finally  terminating  in 
a cyclone  which  had  swept  clear  across 
the  Atlantic  to  wreck  shipping  on  the 
way,  and  to  cause  a tidal  wave  which 
backed  water  up  to  a depth  of  two 
feet  in  the  streets  of  Hull.  We 
escaped  the  fury  of  this  storm  by  dis- 
mantling on  the  late  afternoon  of  the 
16th. 

On  the  19th,  when  I had  reached 
London.  I found  that  great  enthusiasm 
was  being  shown  as  a result  of  the 
tests.  Station  iBCG  had  been  heard 
by  5 British  amateurs,  by  a Dutch 
amateur  in  Amsterdam,  and  by  an 
American  ship  operator  in  the  harbor 
at  Hambursr,  Germanv.  and  all  news- 
papers in  Belgium.  France  and  the 
British  Isles  were  featuring  the  story. 

British  amateurs  had  also  heard 
iAFV.  Salem.  Mass. : iUN,  Manches- 
ter. Mass.:  iRU.  Hartford.  Conn.; 
iXM.  Cambridge,  Mass.;  2FP,  Brook- 
Ivn,  N.  Y. ; 2ZL,  Valley  Stream.  L.  I. 
They  also  report  that  it  is  probable 
that  i7E,  Marion,  Mass.,  was  heard, 
as  well  as  station  2ZU,  whereabouts 


unknown.  Their  report  states  that 
C.W.  stations  only  were  heard,  which 
eliminates  2ZC  whom  they  logged, 
since  2ZC  is  a spark  station. 

A complete  list  of  stations  heard  at 
Ardrossan  is  as  follows: 

Spark — iAAW,  not  yet  located; 

1 ARY,  B -lington,  Vt. ; iBDT,  At- 
lantic, Mass.;  2BK  and  2DN,  Yonk- 
ers, N.  Y. ; 2EL,  Freeport,  L.  I. ; 3FB, 
Atlantic  City,  N.  J. ; 8BU,  Cleveland, 
Ohio;  9ZJ,  Indianapolis,  Ind.,  and 
3BP,  Newmarket,  Ontario. 

Continuous  wave — iARY,  Burling- 
ton, Vt.;  1 BCG,  Greenwich,  Conn.; 
iBDT,  Atlantic,  Mass.;  iBGF,  Hart- 
ford, Conn.;  iBKA,  Glenbrook, 
Conn.;  iRU,  Hartford,  Conn.;  iRZ, 
Ridgefield,  Conn.;  iXM,  Cambridge, 
Mass.;  iYK,  Worcester,  Mass.; 
2ARY,  Brooklyn,  N.  Y. ; 2AJW, 
Babylon,  L.  I.;  2BML,  Riverhead, 
L.  I.;  2EH,  Riverhead.  L.  I.;  2FD, 
New  York  City;  2FP,  Brooklyn, 
N.  Y. ; 3DH,  Princeton,  N.  J. ; 2ACF, 
Washington,  Pa.;  and  8XV,  Pitts- 
burg, Pa.,  with  the  probability  that 
4GL,  Savannah,  Ga.,  was  also  heard. 

In  glancing  over  the  above  lists  one 
is  struck  by  the  preponderance  of  the 
C.W.  stations,  and  by  the  fact  that 
the  British  heard  C.W.  stations  only. 
That  can  mean  only  one  thing,  that 
C.W.  is  far  superior,  and  I should 
like  nothing  better  than  to  see  all  ama- 
teurs change  over  to  continuous  wave 
at  once.  Spark  methods  are  horribly 
out  of  date,  and  are  so  inefficient, 
comparatively,  as  to  be  ridiculous, 
were  it  not  that  many  have  invested 
good  money  in  spark  equipment.  Sta- 
tion xAFV,  since  the  tests,  has  gotten 
three  messages  across  to  England 
(London)  on  200  watts  of  C.W.  Many 
stations  of  the  Atlantic  seaboard  are 
reaching  to  the  California  coast  with 
similar  powers,  while  the  west  coast 
stations  have  been  shoving  signals  into 
the  Hawaiian  Islands.  The  day  is 
not  far  distant  when  amateurs  the 
world  over  will  be  exchanging  greet- 
ings in  many  languages,  and  by  the 
same  token,  the  day  is  almost  here 
when  spark  stations  will  be  of  interest 
as  having  to  do  with  history  only. 


Another  Article  by  Mr.Godley 

giving  his  impressions  of  radio  men  and  radio  methods  in  England, 

will  appear  in  the 

April  Wireless  Age 
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American  Stations  Heard  by  English  Amateurs 


DURING  the  recent  trans  Atlantic 
amateur  tests  the  following 
American  stations  were  heard 
by  W.  F.  Bume,  Sale,  Cheshire,  Eng- 
land, approximately  40  miles  from 
London. 

2FP,  H.  C.  Barber,  252  Neptune 
Avenue,  Brooklyn,  N.  Y. 

2BML,  R.  B.  Bourne,  P.  O.  Box 
13,  Riverhead.  Long  Island. 
aZL,  J.  O.  Smith,  3 Corona  Ave., 
Valley  Stream,  Long  Island. 
iBCG,  Minton  Cronkhite,  Green- 
wich, Conn. 

iUN,  Joseph  B.  Dodge,  26  School 
Street,  Manchester,  Massachu- 
setts. 

lXM,  Massachusetts  School  of 
Technology,  Cambridge,  Mass. 
iZE,  I.  Vermilya,  24  Allen  Street, 
Marion,  Mass. 

Reception  of  the  first  three  sta- 
tions of  the  above  list  included 
the  correct  code  words  as  well 
as  the  calls. 

In  the  case  of  iZE  there  were  one 
or  two  errors  in  the  code  word 
which,  however,  were  easily 
understandable.  iUN  and  lXM 
were  in  the  “free  for  all”  period. 
Mr.  Burne  has  been  declared  the 
winner  of  the  first  prize  offered  by  sev- 
eral British  concerns  and  organiza- 
tions for  having  been  successful  in 
bearing  the  greatest  number  of 


American  amateur  stations.  The  aerial 
used  by  Mr.  Burne  is  an  inverted  L, 
supported  by  one  mast  on  his  house 
and  one  in  an  adjoining  garden.  It  is 
56  feet  high  at  the  house  end  and  45 
feet  high  at  the  other.  The  antenna  is 
within  the  limited  size  allowed  by  the 
General  Post  Office,  being  only  45  feet 
long.  The  usual  water  pipe  was  used 
as  a ground  for  the  receiving  set. 

The  set  used  in  the  record-breaking 
reception  was  mostly  of  home  con- 
struction. Mr.  Burne  states  that  a 
friend  of  his  classified  it  as  “a  glorified 
collection  of  junk.”  SOME  JUNK! 

The  set  consisted  of  the  usual  tuning 
devices,  radio-frequency  transformers 
and  condensers,  detector  and  audio- 
frequency amplifiers.  On  the  first  two 
nights  of  the  tests  four  ES  4 valves 
were  used,  making  a total  of  five  with 
the  separate  external  heterodyne.  On 
the  third  night  five  tubes  were  used  as 
radio-frequency  amplifiers,  in  addition 
to  the  heterodyne.  On  succeeding 
nights  six  radio-frequency  valves  were 
used,  with  the  occasional  addition  of 
one  or  two  steps  of  audio-frequency 
amplifiers. 

Heard  by  H.  H.  Whitfield 

The  following  stations  were  heard 
by  H.  H.  Whitfield,  who  was  awarded 
the  second  prize  offered  by  British 
concerns. 


iAFV,  F.  C.  Estey,  Salem,  Mass. 

1 BCG,  Greenwich,  Conn. 

2Z.L,  Valley  Stream,  Long  Island, 
N.  Y. 

In  the  first  and  third  cases  the 
special  code  signals  were  cor- 
rectly received,  as  well  as  the 
the  calls. 

As  in  the  case  of  Mr.  Bume’s  station, 
the  receiving  apparatus  used  by  Mr. 
Whitfield  was  composed  of  miscellane- 
ous parts,  loosely  assembled  on  a table. 
The  apparatus  was  all  home-made, 
with  the  exception  of  condensers, 
tubes,  batteries  and  head  telephones. 
Six  tubes  were  used.  The  aerial  of 
Mr.  Whitfield’s  station  is  composed  of 
two  wires,  40  feet  high,  running  east 
and  west,  with  the  lead-in  from  the 
east  end.  The  usual  water  pipe  is 
used  as  a ground. 

Heard  by  W.  E.  F.  Corsham 
’ and  R.  D.  Spence 

W.  E.  F.  Corsham  and  R.  D.  Spence 
were  jointly  awarded  the  third  prize, 
each  having  heard  one  American  sta- 
tion, as  follows : 

iAFV,  Salem,  Mass.  Code  group 
correctly  received.  Heard  by 
Mr.  W.  E.  F.  Corsham. 

2ZL,  Valley  Stream,  Long  Island, 

N.  Y.  Code  group  correctly  re- 
ceived. Heard  by  Mr.  R.  D. 
Spence. 

( Continued  on  page  46) 


Equipment  at  2ZL  in  Trans- Atlantic  Work 

THE  set  used  at  2ZL  station  at  same  time,  it  seems  to  indicate  that  the  antenna.  The  resistance  of  the 
Valley  Stream,  L.  I.,  during  the  there  are  no  directional  effects.  entire  antenna  and  ground  system  is 

recent  trans-Atlantic  tests,  when  A counterpoise  ground  system  is  7 ohms  and  the  antenna  current  is 
signals  from  the  station  were  heard  in 
England,  employed  two  250-watt 
Radiotrons,  UV-204,  in  a self-rectifi- 
cation circuit  as  shown  below. 

A transformer,  with  a split  secon- 
dary, supplies  A.C.  for  plate  poten- 
tial, at  2,200  volts  for  each  tube,  4,400 
over  all.  The  filaments  of  the  tubes 
are  heated  with  A.C.,  by  means  of  a 
transformer,  also  with  split  secondary. 

The  value  of  the  grid  leak  resist- 
ance used  in  shunt  to  the  grid  con- 
denser is  20,000  ohms,  and  the  capac- 
ity of  the  grid  condenser  .002.  The 
antenna  at  2ZL  is  an  inverted  L,  85 
feet  high  at  the  end  away  from  the 
Nation,  and  65  feet  high  at  the  sta- 
tion end.  The  flat  top  is  120  feet  long. 

The  leads,  four  in  number,  are  from 
the  low  end.  The  fundamental  wave- 
length of  the  antenna  is  210  meters. 

The  antenna  points  southwest-north-  circuit  diagram  at  *zl  station 

cast,  with  the  leads  on  the  southwest 

cad.  In  view  of  the  fact  that  the  sta-  used,  consisting  of  8 wires,  on  normally  8 amperes  on  325  meters, 
don  was  heard  in  England  and  at  spreaders,  directly  under  the  antenna,  representing  approximately  450  watts 
Monterey,  Calif,,  at  practically  the  and  fanned  out  at  both  ends  beyond  in  the  antenna. 
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Hoover  Selects  Members  Of 
Radio  Conference 


QECRETARY  OF  COMMERCE 
HOOVER  announces  he  had 
asked  the  following  to  be  members 
of  the  conference  to  meet  for  the 
control  and  development  of  radio 
telephony : 

Dr.  S.  W.  Stratton,  chairman,  di- 
rector of  the  Bureau  of  Standards; 
representatives,  one  each,  from  the 
War  Department,  Navy  Depart- 
ment, Post  Office  Department  and 
Department  of  Agriculture. 

’ Senator  Kellogg,  Minnesota;  Rep- 
resentative White,  Jr.,  Maine;-  R. 
B.  Howell,  Omaha : Dr.  A.  N.  Gold- 
smith. Secretary  of  the  Institute  of 
Radio  Engineers,  New  York;  Prof. 
O.  M.  Jartskv,  Jr.,  University  of 
Minnesota;  Hiram  Percy  Maxim, 
President  of  the  American  Relay 
League,  New  Haven,  Conn.,  and 
Prof.  L.  A.  Hazeltine  of  Stevens  In- 
stitute, Hoboken,  N.  J. 

♦ ♦ ♦ 

American  T.  & T.  Broadcasting 
Station 


A PERMIT  has  been  granted  for 
**  the  erection  of  a wireless  tele- 


phone broadcasting  station  by  the 
American  Telephone  and  Tele- 
graph Company  on  the  roof  of  the 
twenty- four-story  operating  building 
between  Walker  and  Lispcnard 
Streets.  New  York  City.  This  build- 
ing is  350  feet  high  and  rises  con- 
spicuously above  any  other  building 
In  the  immediate  neighborhood.  The 
Steel  towers  supporting  the  antenna 
will  be  100  feet  high. 

It  is  expected  that  the  work  will 
be  started  at  once  and  the  station 
will  be  ready  to  begin  operations  in 
less  than  two  months’  time. 

This  wireless  broadcasting  sta- 
tion will  be  unique  in  many  re- 
spects. It  is  to  be  equipped  with 
the  latest  developments  of  the  Bell 
System,  including  the  use  of  elec- 
trical filters  and  new  methods, 
wherebv  as  the  business  grows,  sev- 
eral wavelengths  can  be  sent  out 
simultaneously  from  the  same  point, 
*©  that  the  receiving  stations  may 
listen  at  will  to  any  one  of  the  sev- 
eral services. 

It  will  be  unique  in  another  re- 
spect. because  it  will  handle  the  dis- 
tribution of  news,  music  or  other 
programs  on  a commercial  basis  for 
such  people  as  contract  for  this 
•ervice. 


The  American  Telephone  and 
Telegraph  Company  will  provide  no 
program  of  its  own,  but  will  furnish 
the  channels  through  which  any  one 
with  whom  it  makes  a contract  can 
send  out  their  own  programs.  Just 
as  the  company  leases  its  long  dis- 
tance wire  facilities  for  the  use  of 
newspapers,  banks  and  other  con- 
cerns, so  it  will  lease  its  radio  tele- 
phone facilities  and  will  not  pro- 
vide the  matter  which  is  sent  out 
from  this  station.  There  have  been 
many  requests  for  such  a service, 
not  only  from  newspapers  and  en- 
tertainment agencies,  but  also  from 
department  stores  and  a great  va- 
riety of  business  houses  who  wish 
to  utilize  this  means  of  distribution. 

The  new  station  on  the  Walker- 
Lispenard  building  is  designed  to 
cover  a region  from  100  to  150  miles 


and  if  there  appears  a real  field  for 
such  service,  and  it  can  be  furnished 
sufficiently  free  from  interference  in 
the  ether  from  other  radio  services, 
it  will  be  followed  as  circumstances 
warrant  by  similar  stations  erected 
at  important  centers  throughout  the 
United  States. 

♦ ♦ ♦ 

Multiplex  Radio  Operation 
Demonstrated 

A LONG  forward  step  in  the  sci- 
ence of  radio  communication 
was  demonstrated  in  the  Engineer- 
ing Societies  building,  New  York 
City,  recently,  when  telephone  and 
telegraph  messages  were  carried 
simultaneously  from  a single  wire- 
less transmitting  set  and  antenna. 
They  were  received  also  by  a singlt 
radio  set  without  interference  or  dis- 


WlrelOM station  located  at  Green  Bar  In  the  AroUc  regions 


surrounding  New  York  City.  How- 
ever, under  most  favorable  condi- 
tions, it  might  be  heard  for  much 
greater  distances,  but  even  for  its 
designed  radius  it  must  be  permitted 
to  operate  on  a wavelength  free 
from  other  radio  interference. 

Within  the  area  normally  covered 
by  this  station  there  are  now  prob- 
ably 35,000  receiving  stations  which 
would  provide* an  audience  for  the 
lessees  of  the  company’s  radio  serv- 
ice. In  this  same  area  there  are  over 
11.000.000  people,  so  that,  should 
such  service  prove  popular,  it  can 
reasopably  be  expected  that  the 
number  of  receiving  stations  will  be 
greatly  increased. 

This  is  a new  undertaking  in  the 
commercial  use  of  radio  telephony, 
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tortion,  and  brought  down  to  clear 
and  audible  hearing. 

The  achievement  was  demon- 
strated by  Dr.  Frank  B.  Jewett, 
chief  engineer  of  the  Western  Elec- 
tric Company,  and  head  of  the  Bell 
system  research  laboratories,  and 
was  made  possible  largely  through 
an  electrical  “filter”  invented  by  Dr. 
G.  A.  Campbell.  The  device  makes 
it  possible  to  separate  the  various 
frequencies  at  which  the  individual 
telephone  and  telegraph  messages 
are  carried. 

Two  specially  constructed  demon- 
stration radio  sets  were  placed  in 
the  auditorium  for  the  benefit  of 
members  of  the  telephone  society, 
who  are  chiefly  electrical  engineers 
and  communication  experts.  The 
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telephone  and  telegraph  messages 
were  dispatched  at  the  same  time 
and  were  received  at  the  other  end 
of  the  stage.  They  were  detected  by 
a single  vacuum  tube  circuit,  after 
which  they  were  passed  through  the 
"filter,”  which  separated  the  fre- 
quencies of  the  telegraph  message 
from  those  of  the  telephone  message. 


Dutch  Papers  Get  News 
by  Radio 

\\T IRELESS  telephonic  ioumal- 
ism  has  been  started  through- 
out Holland,  bringing  good  results. 
Fifty  different  newspaper  subscrib- 
ers of  the  Vasdiaz  Agency  at  Ams- 
terdam, equipped  with  a simple  re- 


“Mu«h” bearing  “hia  master'a  rolee"  by  radio  at  Kelth'a  Royal  Theatre, 

New  York 


The  filter,  differs  materially  from  the 
ordinary  tuned  circuits  familiar  to 
the  radio  engineer,  as  the  filter  sepa- 
rates not  single  frequencies,  but 
bands  of  frequencies  of  any  pre- 
determined width.  The  filter  makes 
it  possible  to  separate  the  band  of 
frequencies  comprising  the  tele- 
phone message  from  the  band  com- 
prising the  telegraph  message.  It 
can  also  separate  one  telephone  mes- 
sage from  another. 

Naval  Radio  Bill  Passes  Senate 

THE  House  resolution  extending 
privileges  of  naval  radio  service 
to  the  press  for  five  years  has  been 
adopted  by  the  Senate.  The  bill  ap- 
plies particularly  to  naval  radio  be- 
tween the  Pacific  Coa$t  and  the 
Orient. 

Under  an  amendment,  adopted 
by  motion  of  Senator  Poindexter, 
Republican,  of  Washington,  in 
charge  of  the  bill,  the  press  privi- 
lege will  extend  also  to  radio  be- 
tween the  west  coast  and  Alaska  and 
Hawaii. 

President  Harding  urged  Senator 
Poindexter  recently  to  push  the  bill, 
which  was  indorsed  at  the  Interna- 
tional Press  Congress  at  Honolulu. 
It  authorizes  the  Secretary  of  the 
Navy  to  fix  reasonable  rates  for 
radio  transmission  of  news  until 
June  30.  1927. 

The  bill  now  goes  to  the  House 
for  consideration  of  Senate  amend- 
ments. 


ceiving  apparatus,  receive  news 
throughout  the  day. 

This  is  considered  only  the  com- 
mencement of  wireless  telephony  for 
journalism  in  Europe.  Although 
not  yet  extended  abroad,  this  serv- 
ice will  undoubtedly  follow.  Inter- 
national laws  requiring  special  Gov- 
ernment permits  for  sending  and  re- 
ceiving messages  abroad  are  at  pres- 
ent the  only  obstacles. 

The  Vasdiaz  Agency  received  con- 
gratulatory messages  from  the 
. Dutch  Ministers  and  authorities 
and  also  from  foreign  Government 
' officials,  including  Premier  Lloyd 
■ George,  who  said: 

1 Although  over-burdened  with 

' work,  I wish  to  express  my  great 
interest  in  the  wireless  telephone 
and  hope  the  service  will  prove  a 
great  success  in  future  journalism. 

1 M.  Vasdiaz  said:  Today's  results 

» have  been  most  satisfactory.  The 
1 sending  stations  worked  perfectly. 

A well-known  Hague  editor  said: 

- The  Hague  papers  obtained  excel- 
I lent  results  in  transmission  by  the 

new  wireless  telephone.  Messages 
r sent  out  from  Amsterdam  can  be 
[,  received  by  the  whole  of  Holland. 

- I consider  it  a great  development  in 
i.  journalism. 

e ♦ ♦ ♦ 

J Shippers'  Gearing  House  to  Use 
1 Radio 

e AN  announcement  made  by  Jona- 
I-  than  Starr,  president  of  the 

Shippers’  Clearing  House  Company, 


brings  to  light  a plan  to  utilize  the 
wireless  telegraph  for  tracing  goods 
lost  in  transit.  Losses  now,  accord- 
ing to  the  statement  of  Mr.  Starr, 
annually  cost  shippers  in  the  United 
States  $109,000,000  through  thieving 
and  careless  handling. 

The  olan  comprises  the  establish- 
ment of  radio  plants  throughout  the 
countnr  in  thirty-five  cities.  A sys- 
tem of  zones  will  be  laid  out  which 
will  make  communication  easy  from 
one  end  of  the  United  States  to  the 
other. 

This  service  is  not  for  transmit- 
ting commercial  messages,  or  for 
public  use.  We  merely  contemplate 
help  for  shippers,  who  because  of 
the  delays  which  invariably  accom- 
pany tracing  by  mail  and  telegraph 
are  suffering  severe  losses  in  for- 
warding merchandise,  said  Mr. 
Starr. 

The  plants  will  be  installed  in 
New  York,  Boston,  Hartford,  Provi- 
dence, Waterbury,  Portland,  Utica, 
Philadelphia,  Harrisburg,  New  Lon- 
don, Pittsburg,  Cleveland,  Cincin- 
nati, Toledo,  Wilmington,  Balti- 
more, Toronto,  Detroit,  Indianap- 
olis, Chicago,  St.  Louis,  Memphis, 
Nashville,  Birmingham,  Atlanta, 
New  Orleans,  Dallas,  Omaha,  Chey- 
enne, Salt  Lake,  San  Francisco,  Los 
Angeles,  Seattle  and  Grand  Rapids. 
* * ♦ 


Wireless  to  Be  Compulsory 
on  Aircraft 

/"AWING  to  the  agitation  by  aero- 
^ nautical  experts  for  wireless  to 
be  fitted  to  aircraft,  the  British 
House  of  Parliament  announces  that 
regulations  are  to  be  issued  making 
the  carrying  of  wireless  apparatus 
by  British  aircraft  compulsory  as 
soon  as  the  International  Conven- 
tion on  Aerial  Navigation  has  been 
signed  by  the  majority  of  the  signa- 
tory states. 

This  Convention  provides  for 
wireless  apparatus  being  carried  by 
aircraft  used  in  public  transport  and 
capable  of  carrying  ten  or  more 
persons. 

The  Air  Secretary  also  stated  that 
all  large  aeroplanes  at  present  em- 
ployed on  the  subsidised  cross  chan- 
nel service  shall  be  equipped  with 
wireless. 

* ♦ ♦ 


German  Radio  Interests  in  Italy 

A CCORDING  to  the  Agenzia  Eco- 
nomica  Financiaria,  as  reported 
by  American  Commercial  Attache 
H.  C.  MacLean,  at  Rome,  the  Radio- 
telegrafica.  a company  having  its 
offices  in  Rome,  has  acquired  all  of 
the  patent  rights  of  the  Telefunken 
Company  (German)  for  Italy,  and 
has  presented  to  the  Italian  govern- 
ment a plan  for  the  construction  of 
a high-power  radio  station. 
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E.  F.  W.  Alexanderson  Returns 
from  Europe 

oETURNING  from  a businws 
^ trip  of  several  months’  duration 
to  European  countries,  E.  F.  W.  Al- 
exanderson, wireless  expert  of  the 
General  Electric  Company  and  chief 
consulting*  engineer  of  the  Radio 
Corporation  of  America,  brings 
word  of  the  successful  completion  of 
plans  for  a big  international  radio 
central,  to  be  huilt  at  Rio  de  Ja- 
neiro, Brazil. 

Mr.  Alexanderson  went  abroad  to 
attend. an  engineering  and  technical 
conference  comprising  radio  engi- 
neers of  America,  England,  France 
and  Germany,  held  at  London.  This 
conference  considered  engineering 
plans  for  carrying  out  international 
projects. 

The  conference  agreed  on  engi- 
neering details  regarding  the  new 
station  in  South  America.  That 
station,  it  is  stated,  will  be  modeled 
closely  upon  the  big  American  radio 
central  on  Long  Island,  the  main 
operating  station  of  the  Radio  Cor- 
poration of  America,  and  noted  as 
the  largest  of  its  kind  in  the  world. 
In  addition  to  the  station  at  Rio  de 
Janeiro,  there  will  be  a sub-station 
at  Para.  South  America  already 
has  one  radio  station  at  Buenos 
Aires,  Argentina,  erected  by  Ger- 
mans, but  now  taken  over  by  the 
new  international  company. 

Plans  for  the  station  at  Rio  de 
Janeiro  are  now  going  through,  but 
there  has  been  no  announcement  as 
to  when  it  will  open. 

* * ♦ 

Radio  Reduces  Revolution 
in  Mexico 

XT^IRELESS  telegraphy  has  con- 
tributed  greatly  to  keeping 
down  revolution  in  Mexico  and  the 
government,  recognizing  its  value, 
is  establishing  stations  in  every 
large  city  in  the  republic. 

Officials  assert  that  by  using  the 
wireless  they  are  able  to  communi- 
cate directly  and  immediately  with 
military  headquarters,  and  thus  are 
able  to  head  off  many  incipient  up- 
risings which  might  grow  into  seri- 
ous revolutions  if  not  promptly 
checked. 

In  the  old  days  the  first  thing  a 
band  of  rebels  did  was  to  cut  all 


telegraph  and  telephone  wires,  thus 
isolating  the  region  of  revolt. 

In  its  station  at  Chapultepec  Park 
here  the  Mexican  government  has 
one  of  the  largest  and  best  equipped 
plants  on  the  continent.  During 
the  Carranza  administration  the  sta- 
tion was  practically  idle,  but  during 
the  past  few  months  it  has  been  used 
daily  by  the  government  in  sending 
official  news  letters  to  Central  and 
South  American  countries,  and  in 
keeping  its  ministers  and  consuls  in- 
formed of  affairs  at  home. 

♦ ♦ ♦ 

Naval  Stations  on  Pacific  Coast 

A STORIA,  OREGON,  the  seaport 
at  the  mouth  of  the  Columbia 
River,  will  become  one  of  the  most 
important  links  in  the  radio  facilities 
of  the  western  coast  of  America,  and 
of  the  entire  Pacific  Ocean  with  the 
completion  of  the  improvements 
which  the  Federal  Government  has 
announced  and  which  are  already 
under  way  in  their  preliminary 
stages. 

The  two  naval  stations  already  ex- 
isting at  North  Head  and  on  Youngs 
Bay,  short  distances  from  Astoria, 
are  to  be  enlarged  and  expanded  un- 
til they  are  not  only  capable  of  han- 
dling the  enormous  wireless  traffic 
which  has  grown  up  with  the  devel- 
opment of  Astoria  into  a port  of  first 
rank  on  the- Pacific  Coast,  but  also 
of -accommodating  the  radio  busi- 
ness of  years  to  come. 

The  station  at  North  Head,  in 
Washington,  at  the  northern  prom- 
ontory at  the  mouth  of  the  Colum- 
bia, will  be  furnished  with  a new 
power  plant  under  the  project  which 
was  recently  detailed  by  Comman- 
der Milton  H.  Anderson,  communi- 
cations officer  of  the  thirteenth 
naval  district.  New  and  enlarged 
apparatus  is  also  to  be  installed  at 
North  Head. 

Beside  the  present  stations  which 
are  to  be  enlarged,  the  government 
has  established  two  radio  compass 
stations  at  the  mouth  of  the  Colum- 
bia to  protect  the  river  entrance. 
This  harbor  entry  is  said  to  be  one 
of  the  safest  in  the  world,  for  it  has 
a depth  of  43  feet  at  mean  low  water 
over  a width  of  a mile.  The  radio 
protection  afforded  it,  however, 
serves  to  make  it  still  safer  for 
mariners. 


President  Harding  Has  Radio- 
phone Set 

PRESIDENT  HARDING  has  a 
radio  phone  set,  which  he  uses 
to  get  music  out  of  the  air.  He  told 
about  a concert  he  heard  which  he 
thought  was  in  Anacostia,  a sub- 
urb. 

“No,  Mr.  President,”  some  one 
ventured,  “that  concert  was  in  De- 
troit.” 

“Well,”  returned  Mr.  Harding,  "I 
am  surprised.  It  was  so  plain  I 
thought  it  was  somewhere  in  the 
District  of  Columbia.  I thought  the 
Detroit  Symphony  Orchestra  was 
playing  here.” 

♦ ♦ ♦ 

English  Radio  Stations 
Recommended 

'T'HE  Wireless  Telegraph  Commis- 
' sion  has  recommended  to  the 
Government  the  erection  of  stations 
in  England,  Canada,  Australia, 
South  Africa,  India,  Egypt,  East 
Africa,  Singapore  and  Hong  Kong. 
The  Commission  spent  -a  year  in  its 
study  of  the  question. 

The  average  cost  of  the  stations 
is  estimated  at  not  more  than  £160,- 
000,  but  the  cost  of  those  in  Eng- 
land, Egypt,  Singapore  and  Hong 
Kong  would  aggregate  about  £853,000. 
The  Commission  recommends  two 
wavelengths  for  each  transmitting 
station,  and  that  each  centre  be 
equipped  for  receiving  from  several 
stations  in  the  chain  simultaneously. 
♦ ♦ ♦ 

Radio  Improves  Mail  Service 

A NOTHER  use  for  radio  has  been 
found  by  the  Kreetan  Lumber 
Company  of  Johnswood,  Drum- 
mond Island,  Mich.  The  radio  is 
used  by  the  company  for  dispatch- 
ing and  receiving  important  mail. 
Ordinarily  it  takes  several  days  for 
mail  of  the  company  to  go  from 
Johnswood  via  the  Soo  to  the  main- 
land of  Michigan.  To  obviate  this 
the  company  uses  the  radio  to  She- 
boygan and  W.  W.  Kathan,  local 
radio  operator,  forwards  the  letters 
from  and  directs  replies  mailed  to 
Sheboygan,  and  they  are  repeated 
by  radio  service  between  the  two 
places.  Four  days’  time  is  saved  by 
this  method,  it  is  estimated. 


Amateur  Station  Calls 

The  Wireless  Age  for  April  will  contain  a list  of  Amateur  Station 
Calls,  in  all  districts,  issued  since  June  30,  1921. 
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A “Dry  Cell”  Vacuum  Tube 


ANEW  tube,  which  makes  the 
use  of  a storage  battery  un- 
necessary, has  recently  been  de- 
veloped, according  to  H.  M.  Ryder, 
of  the  Westinghouse  Electric  and 
Manufacturing  Co.  Figure  i shows 
the  tube  reproduced  to  about  two- 
thirds  actual  size.  It  is  somewhat 
smaller  than  most  tubes  and  fitted  with 
a base  designed  to  prevent  its  being 
accidently  placed  in  a socket  supplied 
by  a six-volt  battery  and  thereby  hav- 
ing its  filament  ruined.  This  base  is 
also  designed  to  prevent  the  acciden- 


a plate  potential  of  30  volts  will  give 
slightly  better  results.  A higher  po- 
tential than  this  is  never  necessary 
and  a potential  above  22  volts  is  sel- 
dom needed.  The  tube  is  hard,  so 
that  the  plate  voltage  adjustment  is 
not  critical. 

An  idea  of  how  long  a dry  battery 
should  last  in  the  service  required  by 
this  tube,  is  given  in  figures  2 and  3. 
In  both  cases  it  has  been  assumed  that 
the  tube  is  to  be  operated  one  hour  out 
of  each  twenty-four.  Figure  4 is 
added  to  show  how  the  power  ob- 


it is  logical  to  ask  how  this  great 
decrease  in  filament  power  consump- 
tion has  been  accomplished.  The  de- 
sign of  every  essential  element  in  the 
tube  contributes  to  this  end.  Figure  5 
shows  the  interior  arrangement  and 
figure  6 the  elements  which  go  to 
make  up  this  structure.  The  filament 
is  of  platinum,  about  one-eighth  as 
thick  as  fine  tissue  paper,  and  one  one- 
hundredth  of  an  inch  wide.  This  is 
coated  with  a very  thin  layer  of  cer- 
tain oxides  with  the  result  that  a spe- 
cial form  of  Wehnelt  cathode  is 


tal  connecting  of  the  plate  potential  to 
the  filament  terminals. 

The  filament  requires  but  1.1  volt  to 
operate  and  uses  0.2  ampere  continu- 
ously. This  means  a power  consump- 
tion of  less  than  one-fourth  watt  as 
compared  with  3 to  5 watts  in  the 
ordinary  tube  filament.  For  this  rea- 


lign re  4 — Load  characterlatlcs 


son  it  is  possible  to  operate  the  fila- 
ment from  a single  dry  cell  and  avoid 
the  greater  expense  and  trouble  inci- 
dent to  the  use  of  a storage  battery. 
In  addition  to  this  advantage,  a plate 
battery  of  22  volts  is  sufficient  for  all 
work,  except  where  the  utmost  in  sig- 
nal strength  is  required,  in  which  case 


tained  from  a single  No.  6 dry  cell 
will  vary  with  the  rate  at  which  the 
dry  cell  is  drawn  upon.  Thus,  if 
several  dry  cells  in  series  were  used 
to  supply  a filament  requiring  0.8  am- 
pere, only  five  ampere-hours  would  be 
available  from  each  cell  before  its 
voltage  would  have  dropped  to.  one 
volt  at  the  end  of  a one-hour  run, 
while  22  ampere-hours  would  be  avail- 
able for  supplying  a filament  requiring 
0.2  amperes  before  the  voltage  would 
take  a corresponding  drop. 

This  information  illustrates  the  pos- 
sibilities of  this  tube  in  a portable  re- 
ceiving outfit.  It  is  probable  that 
more  such  outfits  were  carried  to  camp 
during  the  summer  of  1921  than  dur- 
ing any  previous  season,  in  spite  of 
the  limitations  imposed  by  a storage 
battery.  This  “dry  cell”  tube  now 
makes  it  practicable  for  a camping 
party  to  carry  a receiving  set  of  small 
dimensions  and  weight,  and  of  suffi- 
cient range  to  keep  in  touch  with  world 
affairs  through  the  present  radiophone 
broadcasting  which  has  become  gen- 
eral. 

The  advantage  is  not  limited,  how- 
ever, to  the  portable  set.  In  the 
home,  a dry  cell  is  always  to  be  desired 
in  preference  to  a storage  battery,  not 
only  on  the  score  of  economy,  but 
also  because  a dry  cell  may  be  located 
in  any  convenient  place. 
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formed.  This  filament  is  welded  to 
end  supports  for  easy  assembly,  and  is 
kept  in  position  by  the  aid  of  a spe- 
cially constructed  and  very  flexible 
form  of  spring.  This  spring  enables 
the  filament  to  move  freely  in  case  of 
a severe  jar,  but  otherwise  to  be  held 


Figure  6 — Element*  of  the  ''peanut"  tube 


firmly  in  place.  It  results  in  an  ex- 
ceedingly rugged  structure  for  so  deli- 
cate a strip.  The  grid  and  plate  are 
of  the  common  forms  except  that 
very  small  and  exact  dimensions  are 
used.  If  accuracy  and  inspection  were 
not  carefully  maintained,  inoperative 
tubes  would  result.  The  assembly  is 
centered  about  the  electric  welding 

( Continued  on  pope  40) 
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Three  Well-Known  Amateur  Stations 


THE  three  amateur  stations,  iZE 
8ZG  and  9AKR,  all  equipped 
with  100-watt  Kenotron  outfits, 
have  become  so  well  known  on  the  air 
that  a detailed  description  of  them 
will  undoubtedly  be  of  interest. 

The  transmitting  sets  used  at  these 
three  stations  are  identical.  A 750- 
watt  transformer,  with  no-volt,  60- 
cyde  primary,  has  three  windings,  one 
providing  high  voltage,  approximately 
1,200  volts  for  the  plates  of  the  Keno- 
tron tubes,  another  supplies  10  volts 
for  heating  the  filaments  of  the  Keno- 
trons  and  the  third  provides  10  volts 
for  the  filaments  of  the  oscillator 
tubes.  All  windings  have  central 
taps.  Two  Kenotrons,  UV-217  and 
two  oscillators,  UV-203,  are  used  in 
each  of  the  sets.  The  constant  fre- 
quency system  is  used  in  all  three  sta- 
tions. 

The  station  of  Irving  Vermilya,  at 
Marion,  Mass.,  iZE,  is  shown  in  the 
illustrations.  Owing  to  the  fact  that 
the  shack  in  which  the  set  is  installed 
gets  somewhat  cool  on  winter  nights, 
“Speedo,”  as  Mr.  Vermilya  is  popu- 
larly known,  has  moved  the  receiving 
set  into  his  house  and  the  station  is 
operated  by  remote  control.  The 
antenna  of  the  station  is  of  the  verti- 
cal fan  type,  of  20  wires,  suspended 
from  two  poles  approximately  90  feet 
high.  A counterpoise  ground,  also 
of  20  wires  suspended  under  the  an- 
tenna, is  used. 

The  C.W.  signals  of  iZE  station 
have  been  reported  from  Cristobal, 
Canal  Zone,  on  the  Pacific  side  of  the 
Isthmus,  and  this  station  was  one  of 
those  heard,  and  the  code  letters  veri- 
fied, by  amateur  stations  in  England 


A vertical  harp  antenna  and  counterpoise 
la  used  at  8 ZU  station 


during  the  recent  trans-Atlantic  ama- 
teur tests. 

In  addition  to  these  extreme  and 
exceptional  night  distances,  the  sta- 
tion has  carried  on  regular  communi- 
cation with  the  Eighth  and  Ninth  dis- 
tricts. The  daylight  range  of  the  sta- 
tion, with  straight  C.W.,  is  approxi- 
mately 150  miles.  A magnetic  modu- 
lator is  used  for  voice  communication 


and  distances  up  to  75  miles  are  regu- 
larly covered  during  daylight  by 
voice.  A separate  receiving  antenna, 
consisting  of  a long,  single  insulated 
wire  laid  on  the  ground,  enables  du- 
plex operation  with  other  stations. 
The  normal  antenna  current  of  the 
station  is  5.2  amperes  on  375  meters. 

The  station  of  A.  J.  Manning,  Sa- 
lem^ Ohio,  8ZG,  has  made  many  ex- 
ceptional transmitting  records  during 
the  winter  months.  The  set  was  in- 
stalled on  October  19  and  on  the  same 
night  signals  from  8ZG  were  heard  in 
the  First,  Second  and  Ninth  Districts, 
and  a complete  message  which  was 
transmitted  from  8ZG  to  2EL,  Free- 
port, L.  I.,  was  copied  at  Havana, 
Cuba. 

On  the  night  of  November  12,  8ZG 
and  5ZA,  at  Roswell,  New  Mexico, 
were  in  communication  for  an  hour, 
exchanging  traffic,  an  overland  dis- 
tance of  1,400  miles.  On  January  6 
the  signals  of  8ZG  were  reported  as 
of  good  audibility  by  6ALP,  at  Long 
Beach,  Calif.,  an  approximate  dis- 
tance of  2,100  miles. 

A magnetic  modulator  is  used  at 
8ZG  and  a daylight  range  of  100  miles 
is  regularly  covered  by  voice.  The 
dependable  daylight  range  of  the  set 
for  telegraphing,  using  straight  C.W., 
is  200  miles,  and  the  regular  night 
range,  400  miles.  The  antenna  cur- 
rent of  the  station  is  normally  4.5 
amperes,  on  375  meters. 

The  third  station  of  the  group,  that 
of  A.  C.  Mertz,  Mount  Carroll,  111., 
9AKR,  on  the  northwestern  corner  of 
the  State,  has  been  heard  several 
times  on  both  coasts.  As  in  the  case 
of  8ZG,  this  station  was  reported 


A.  J.  Manning,  Salem,  Ohio,  operating  8ZO  station,  which  Is  equipped  with  a 100-watt  Kenotron  set 
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A.  C.  Mert  7 operating  9AKR  station.  Mrs.  Mertz  is  also  a radio  enthusiast 


100-watt  Kenotron  set  used  at  9AKR 


'tXscWo/or 
' fi/amen/s 


Circuit  diagram  of  the  transmitters  used  at  1ZE,  8ZG  and  9AKR 


The  an  tanas  system  installed  at  OAKR,  lit  Carroll,  111.,  Is  of  the  T flat  type  at  an  elevation  of  100  feet 
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Every  family  Can 


The  Aeriola  Jr. 

The  quickest,  easiest  way  of 
learning  radio  reception — both 
telephony  and  telegraphy — is  by 
means  of  the  Aeriola  Jr.  Once  in- 
stalled, only  two  adjustments  are 
required.  The  set  is  complete  in 
itself  and  includes  a variable 
tuner,  a fixed  condenser,  a super- 
sensitive crystal  detector  and 
head- telephones,  and  antenna  out- 
fit. Full  instructions  for  installing 
and  operating  are  provided.  The 
Aeriola  Jr.  is  good  for  receiving 
broadcasted  signals,  music, 
speeches,  etc.  from  nearby  sta- 
tions. It  can  be  tuned  within  a 
range  of  190  to  500  meters  wave- 
length. Price  $32.50. 


The  Aeriola  Sr. 

Like  the  Aeriola  Jr.  the  Aeriola  Sr. 
is  designed  to  meet  the  require- 
ments of  novices  and  beginners 
who  have  no  technical  knowledge 
of  radio,  but  who  wish  to  “listen 
in”  and  enjoy  broadcasted  music, 
sporting  news,  speeches,  etc.  It 
has  a longer  range  than  Aeriola  Jr. 
It  has  features  found  only  in  more 
expensive  apparatus,  such  as  the 
Armstrong  regenerative  circuit  to 
increase  the  strength  of  reception, 
and  a vacuum  tube  detector.  The 
set  includes  also  a pair  of  head- 
telephones,  a filament  and  a plate 
dry  battery,  and  antenna  outfit. 
Full  instructions  for  installing  and 
operating  are  sent  with  the  set. 
Price  $75. 


As  from  a Phonograph 

The  whole  family  can  now  listen 
to  broadcasted  concerts,  news, 
sermons  and  lectures  with  the 
Vocarola.  The  music  and  the 
words  come  out  of  a horn,  just 
as  they  do  from  a phonograph. 
Any  member  of  the  family  can 
operate  it.  The  Vocarola  consists 
simply  of  a horn  which  is 
mounted  on  the  wall  or  any  other 
suitable  place  and  which  contains 
a special,  loud-speaking  receiver 
unit  capable  of  reproducing  music 
and  speech  without  distortion.  It 
is  connected,  in  the  regular  man- 
ner, with  the  amplifier  of  the 
radio  set  by  means  of  a cord, 
which  has  only  to  be  plugged  in. 
Price  $30. 


Any  Novice  Can  Do  It 


Radio  la  now  within  the  reach  of  everybody. 
No  longer  is  it  necessary  to  be  an  expert.  The  radio 
telephone  receiving  set  is  as  simple  as  the  phono- 
graph. Plug  in  a telephone  jack,  turn  a tuning 
knob,  and  anybody  can  listen  to  concert  music, 
speeches,  lectures,  news  and  sermons  broadcasted 
by  one  of  the  many  stations  that  now  make  it  a daily 
and  nightly  business  to  entertain  and  instruct 


hundreds  who  own  receiving  sets.  The  ether  is 
literally  alive,  these  days,  with  songs  of  great  artists, 
the  voices  of  great  orators  and  preachers,  the  news 
of  the  great  events  on  which  the  destinies  of  nations 
hang.  And,  most  wonderful  of  all,  the  ether  can  be 
tapped  by  anybody,  with  the  receiving  sets  described 
and  illustrated  on  these  two  pages. 


Amateurs  — Buy  Our  “C  W”  Instruction  Book  at  Your  Dealer,  25  Cents 


Radioes*  Corporation 

c America 


Sales  Division,  Suite  1801  ^ 

233  Broadway,  New  York  City 
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Now  “listen  In4' 


Type  RA  Short-Wave 
Regenerative  Tuner 

Most  novices  begin  with  crystal 
detection  and  later  use  vacuum 
tubes.  With  this  unit  they  can 
changefromcrystalstotubes.  Only 
one  adjustment  is  required  to  tune 
in  the  desired  signal.  The  device 
responds  to  any  wave  length  be- 
tween 180  and  700  meters  simply 
by  turning  a knob.  An  adjustable 
tickler  coil  permits  the  use  of  re- 
generative amplification  with  a 
vacuum  tube  detector  unit  (Type 
DA).  This  tuner  can  also  be  used 
with  Type  DB  Crystal  Detector. 
Hence  the  novice  can  begin  with 
crystal  detection  and  later  use 
tubes  and  amplifiers  with  this 
unit.  A fine  tuning  adjustment  is 
provided  by  a single-plate  con- 
denser for  tuning  in  “CW”  sta- 
tions, or  for  receiving  broadcasted 
music,  news,  etc.  Price  $65. 


Type  D A Tube  Detector  and 
Two-Stage  Amplifier 

This  unit  enables  the  novice  to 
pass  from  crystal  to  tube  detec- 
tion easily  and  naturally.  It  gives 
him  a vacuum  tube  detector  and 
two  stages  of  audio  frequency 
amplification.  Filaments  are  con- 
trolled by  two  rheostats,  one  of 
which  regulates  the  current  to  the 
detector  tube  and  the  other  the 
current  to  the  two  amplifying 
tubes.  Signals  may  be  received 
either  without  amplification,  with 
one  stage,  or  with  two  stages  of 
amplification  merely  by  inserting 
a telephone  plug  in  the  proper 
jack.  The  unit  should  be  used 
with  Radiotrons  UV-200  as  a de- 
tector and  UV-201  as  amplifiers, 
although  UV-201  may  be  used 
throughout.  Price  (less  Radiotron 
tubes  and  telephone  plug)  $68. 


Type  RC  Short-Wave 
Regenerative  Receiver 

This  receiver  combines  in  one 
cabinet  Type  RA  Short-Wave 
Regenerative  Tuner  and  Type 
DA  Detector  and  Two-Stage  Am- 
plifier, described  elsewhere  on  this 
page.  Hence  it  meets  the  require- 
ments of  the  amateur  or  broad- 
casting enthusiast  who  wants  a 
modem,  compact,  portable,  effici- 
ent receiver  which  will  enable 
him  to  hear  distant  stations.  This 
is  an  ideal  instrument  for  use  with 
the  loud-speaking  Vocarola.  Mes- 
sages may  be  received  with  the 
detector  alone  or  with  one  or  two 
stage  amplification.  Used  with  a 
load-coil  (TypeCB)  signals  can  be 
received  on  wave  lengths  up  to 
1,600  or  2,800  meters,  depending 
on  the  antenna.  Priceless  Radio- 
tron tubes)  $125.  Type  CB  Load- 
Coil  can  be  supplied  for  $5. 


There’s  News  and  Music  in  the  Air 


Some  of  th«  Mti  like  the  Aeriola  Jr.  and  the 
Aeriola  Sr.  are  so  simple  that  even  one  who  has  no 
knowledge  of  electricity  whatever  can  set  them 
up  and  “listen  in'*  to  the  messages  and  music  sent 
by  broadcasting  stations  or  by  enthusiastic  radio 
amateurs.  Other,  more  sensitive  sets,  described 
and  illustrated  on  this  page,  can  be  operated  after 


a few  hours’  experience.  By  connecting  a Vocarola 
loud-speaker  with  the  more  efficient  sets  shown 
tha  wholm  fcmily  can  “listen  in.” 

Radio  telephone  broadcasting  now  takes  its  place 
in  the  home  as  a permanent  meant  of  family  enter- 
tainmant  and  tha  entertainment  eoata  practically 
nothing  after  tha  apparatus  hat  been  inttaUad. 


Dealers — For  Quick  Turnover  Handle  the  RCA  Line 
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The  vertical  harp  type  of  antenna  In  at  ailed  at  1ZE 


The  100-Watt  Eenotron  installation  at  1ZE 


from  exceptional  distances  the  first 
night  it  was  operated,  and  communi- 
cation was  established  with  8AWP, 
Syracuse,  N.  Y. ; 5ZA,  Roswell,  New 
Mexico,  and  9AM  B,  Denver,  Colo., 
through  considerable  static.  During 
January  the  signals  of  9AKR  were 


reported  from  several  points  on  the 
Pacific  Coast  and  also  by  stations  in 
Massachusetts  and  Rhode  Island.  The 
dependable  daylight  range  of  9AKR 
is  200  miles,  using  C.YV.  for  telegraph 


communication,  and  voice  communi- 
cation, using  a magnetic  modulator,  is 
regularly  carried  on  over  100  miles. 
The  normal  antenna  current  of  thfc 
Station  is  4.2  amperes,  on  375  meters, 


Irving  Vermilya  of  Marion.  MaBS.,  operating  1ZE 


A Radio  Receiving  Circuit  Without  Aerial 

By  Lee  Sutherlin 


THESE  are  days  when  so  many 
things  are  being  done  in  radio 
telegraphy  and  telephony  that 
most  of  us  are  inclined  to  take  much 
of  the  new  development  as  a matter  of 
course.  If  we  consider  all  of  the 
minor  details  of  receiving  circuits  we 
soon  find  that  there  are  scores  of  dif- 
ferent ones.  The  exact  circuit  to  be 
used  in  any  case  usually  depends  upon 
the  apparatus  at  hand. 

The  accompanying  diagram  shows  a 
circuit  which  can  be  made  up  by  using 
a small  amount  of  relatively  simple 
apparatus,  to  be  used  without  an 
aerial.  The  values  of  the  constants  of 
the  circuits  are  the  same  as  those 
used  in  any  ordinary  short-wave  re- 
ceiver with  one  stage  of  audio  ampli- 
fication. It  is  not  necessary  to  use 
separate  “A”  batteries  as  shown.  The 
tuning  is  accomplished  by  varying  L 


in  steps  and  making  fine  adjustments 
with  C.  The  ground  employed  was 
the  water  pipe  of  a local  heating  sys- 
tem. 


Using  the  above  circuit,  the  writer, 
located  just  outside  of  Washington, 
D.  C.,  was  able  to  hear  the  concerts 
sent  out  by  KDKA,  the  broadcasting 


station  of  the  Westinghouse  Electric 
and  Manufacturing  Co.,  at  East  Pitts- 
burgh, Pa.  KDKA  was  using  656 
watts  in  the  antenna.  During  the  past 


ear  while  located  in  Pittsburgh,  Pa*. 
often  heard  the  high  power  station! 
of  the  East  Coast  and  Canada  with  a. 
single  tube  and  without  an  aerial. 


Circuit  of  receiving  eet  without  antenna 
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Radiophone  Broadcasting 


The  Future  of  Broadcasting 

D'ROADCASTING  by  radio  tele- 
0 phone  is  destined  to  have  an  effect 
on  social  and  political  life  comparable 
to  the  invention  of  printing.  Its  ef- 
fect on  national  artistic  development 
will  equal  that  of  the  moving  pictures. 
Its  possibilities  have  not  yet  begun  to 
onfold  themselves,  and  its  problems  yet 
to  be  solved  are  tremendous. 

These  are  a few  of  the  impressions 
gleaned  from  an  interview  with 
Dr.  Goldsmith,  published  in  the 
New  York  Globe.  Dr.  Goldsmith  is 
professor  at  the  City  College  of  New 
York,  director  of  the  radio  telegraphic 
and  telephonic  laboratory  at  that  insti- 
tution, secretary  of  the  Institute  of 
Radio  Engineers,  director  of  the  re- 
search department  of  the  Radio  Cor- 
poration, and  former  consulting  engi- 
neer of  the  General  Electric  Company. 

“Radio  broadcasting.”  predicts  Dr. 
Goldsmith,  “will  provide  the  school, 
the  theatre,  the  lecture  platform  of  the 
future.  A man  will  be  able  to  have  in 
his  own  home,  the  news,  the  latest 
play,  the  opera,  a lecture,  or  a politi- 
cal debate.  He  will  not  be  required  to 
accept  one  of  these  alternatives  at 
any  given  time,  but  will  be  able  to 
choose  any  of  them,  since  they  will 
all  be  sent  out  concurrently  on  different 
wave  lengths. 

“The  result  on  the  political  life  of 
the  country  will  be  incalculable.  The 
United  States  is  a particularly  scat- 
tered nation,  dependent  almost  entirely 
for  its  unity  on  the  rapidity  of  its 
means  of  communication.  The  latter 
at  present  consists  of  the  press,  the 
periodicals,  the  wire  telegraph,  and 
telephone. 

"The  two  former  are  by  their  very 
nature,  deferred  in  their  effect  in 
greater  or  lesser  degree.  The  two  lat- 
ter are  immediate,  but  personal,  react- 
ing generally  only  between  individuals. 
They  reach  a definite  point ; the  radio- 
phone covers  an  area.  In  radio  broad- 
casting is  the  means  of  both  immediate 
personal  contact — between  the  officials 
of  the  government  and  its  citizens,  be- 
tween the  candidate  and  his  possible 
constituents.  As  a result  reactions  to 
great  issues  will  be  direct,  swift,  and 
unaffected  by  geographical  differences. 
The  nation  will  be  integrated  to  a 
degree  never  conceived  of,  and  the 
resulting  effect  on  our  life  and  insti- 
tutions is  equally  inconceivable. 


“The  effect  on  the  nation’s  artistic 
life  will  be  equally  great.  As  the  motion 
pictures  have  stimulated  people’s  ar- 
tistic visual  images,  so  will  the  “Movies 
of  the  Ether”  stimulate  their  aural 
images.  It  can  reasonably  be  pre- 
dicted that  popular  taste  in  music  and 
the  spoken  drama  will  be  immeasur- 
ably uplifted.” 

Dr.  Goldsmith  also  pointed  out  an- 
other analogy  between  the  radio  and 
the  movies,  in  that  the  former  is  a 
projection  of  a special  sort  of  elec- 
tro-magnetic or  light  wave,  and  the  lat- 
ter of  an  ordinary  light  wave. 

“However,”  he  continued,  “the  radio 
telephone  has  certain  definite  provin- 
ces. It  will  not,  as  some  imagine,  re- 
place the  wire  telephone.  Upon  the 
latter  will  always  depend  the  basic 
communications  in  congested  districts ; 
just  as  transoceanic  communication, 
and  communication  affecting  moving 
bodies  and  across  inaccessible  spaces 
must  inevitably  be  the  province  of  the 
wireless.  Between  these  two  extremes 
is  a large  field  whose  disposition  be- 
tween wire  and  wireless  only  the  fu- 
ture can  determine.  But  each  has  es- 
sential limitations  which  will  prevent 
it  ever  crowding  out  the  other. 

Professor  Goldsmith  made  it  clear 
that  in  its  own  field  the  radio  was  as 
completely  practicable  as  the  wire.  In 
the  matter  of  privacy  he  explained 
that  instruments  have  been  invented, 
such  as  the  crypto-code  machines, 
which  send  out  messages  in  code  with 
tremendous  speed,  and  decode  them 
at  the  receiver.  Anyone  listening  in 
would  find  it  practically  impossible  to 
pick  up  the  message,  or  if  he  did  so,  to 
decode  it  in  time  to  be  of  any  use. 
Furthermore,  these  machines  can  alter 
the  code  as  often  and  as  irregularly 
as  may  be  desired.  In  the  field  of  ra- 
diotelcphony  there  is  being  perfected 
an  instrument  which  sends  out  the 
voice  so  greatly  distorted  that  a "tap- 
per" would  hear  mere  gibberish;  the 
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receiver  for  which  the  message  was  in- 
tended, however,  picks  it  up  and  rea- 
ders it  immediately  intelligible.  Further 
the  method  of  distortion  is  continual- 
ly changing,  so  that  no  listening  in 
could  be  successful  for  a very  long 
time. 

♦ ♦ ♦ 

Babe  Ruth  at  WBL 

T N greeting  his  invisible  listeners, 
1 Babe  said: 

“I  was  born  in  Baltimore  and  they 
christened  me  G.  H.  Ruth,  but  whether 
you  know  me  as  George  Herman, 
Babe  or  Bambino,  just  let  me  say  that 
it’s  a great  pleasure  to  talk  to  you 
through  the  ether!  This  is  an  exceed- 
ingly pleasant  visit  to  your  great  city, 
with  its  throbbing  industries,  and  I 
am  happy  to  meet  people  who  have 
given  so  much  of  their  wealth  to  the 
needy.  And  by  the  way — I'm  singing 
this  week  at  the  Temple.  Come  and 
hear  me.  There  are  always  plenty  of 
doctors  on  hand.” 


A SERVANTLESS  HOUSE  AT  LAST 

Ipped  with  Rtctivliii  Radio  Phone. 

$2,500 

CASH  AND 
I7.1M  O N 
Rasy  Term* 
Takes  Title. 

7 ROOMS. 
Tllod  Bath. 

Fine  Plot 
100  x We  ft. 


An  advertisement  showing  the  new  household 
status  ot  radio 


WDY  to  Locate  in  New  York 

'T'HE  Radio  Corporation  closed 
1 down  its  popular  broadcasting  sta- 
tion WDY,  at  Roselle  Park,  N.  J.,  on 
Friday,  February  17.  This  move  is 
preparatory  to  the  opening  of  a sta- 
tion in  the  heart  of  New  York  City. 

WJZ,  the  Westinghouse  station 
at  Newark,  will  broadcast  the  pro- 
grammes during  the  period  that  WDY 
is  being  installed  in  its  new  home. 
WDY  and  WJZ  have  been  working  in 
conjunction  with  each  other  for  some 
time,  and  no  inconvenience  will  be  felt 
by  the  far  distant  enthusiasts  by  this 
announcement.  When  WDY  starts 
to  broadcast  from  New  York,  WJZ 
will  be  silenced. 

The  new  station  the  Radio  Corpora- 
tion will  open  in  the  metropolis  wiH 
be  the  last  word  in  radio.  Every  con- 
ceivable appliance  which  in  any  way 
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"Listening  in”  From  Ontario 
to  Cuba 


Sigmund  Kempner,  famous  boy  xylophone  artist,  at  WDY,  where  he 
rendered  one  of  the  most  enjoyable  broadcasting  programs 


Tufts  College  Musical  Club 
at  WGI 

“ A LL  dressed  up  and  no  one  to  see” 
might  have  been  the  title  of  the 
wireless  entertainment  given  by  the 
Tufts  College  Musical  Club  one  night 
at  WGI,  Medford  Hillside,  Mass. 

Although  specifically  told  not  to  doll 
up,  as  no  one  could  see  them,  some  of 
the  college  boys  could  not  conceive  of 
singing  to  an  audience  of  ten  to  thirty 
thousand  and  not  being  seen.  And  so, 
on  the  night  of  the  radio  performance, 
they  appeared  in  their  “soup  and  fish” 
with  clean  collars  and  plastered  hair 
parted  in  the  middle.  It  was  a shame, 
for  there  was  no  one  to  admire  their 
stylish  dress  suits  and  clean-cut  ap- 
pearance — no  one  but  the  whirring 
motor  generators  and  a taciturn  radio 
operator. 


Certain  stunts  were  tried  for  the 
effect  of  the  radio  audience,  such  as 
high  notes  so  beautifully  sung  by 
Janet  Velie  and  Guy  Robertson,  which 
they  do  not  attempt  before  their  au- 
ditors in  the  George  M.  Cohan  The- 
atre. 

No  one  of  their  huge  audience  en- 
joyed the  occasion  more  than  the  act- 
ors themselves.  Several,  including  the 
star,  experienced  a novel  attack  of 
stage  fright  in  the  beginning,  but  later 
played  with  an  enthusiasm  that  only 
gala  nights  in  the  theatre  are  able  to 
arouse.  Wynn  was  in  fine  fettle,  con- 
tinually interspersing  with  his  familiar 
lines  amusing  remarks  suited  to  the 
particular  occasion.  Guy  Robertson, 
the  debonair  young  tenor,  who  made 
a huge  hit  with  his  listeners,  on  each 
appearance  before  the  microphone, 


C*  VEN  though  the  WJZ  and  WDY 
^ combined  radio  program  states  that 
“the  program  can  be  heard  by  any 
one  with  suitable  radio  receiving  ap- 
paratus within  a radius  of  several  hun- 
dred miles  of  New  York”  the  radius 
is  considerably  greater  than  that,  as 
proven  by  the  daily  correspondence 
received  by  the  two  broadcasting  sta- 
tions, WDY  and  WJZ. 

The  most  enthusiastic  radio  fans 
reside  a thousand  or  more  miles  dis- 
tant from  New  York.  The  following 
letter  received  from  the  mining  re- 
gion of  northern  Ontario  is  interest- 
ing and  conveys  an  idea  of  the  bene- 
fits to  be  derived  from  the  develop- 
ment of  radio  telephone  broadcasting, 
as  well  as  establishing  its  economic 
place  in  the  affairs  of  the  world.  The 
letter,  dated  January  9,  written  by  M. 
J.  Caveney,  3 G.G.,  Sandy  Falls,  Tim- 
mins, Ont.,  and  addressed  to  WJZ 
follows: 

“I  am  located  in  the  Temagami  For- 
est Reserve,  seven  miles  from  the  end 
of  rails  in  northern  Ontario.  I have 
no  idea  of  how  far  I am  from  Newark, 
N.  J.,  but  the  range  as  shown  in  the 
various  radio  journals  of  your  station 
is  given  at  300  miles.  Anyway,  you 
come  in  here  swell,  just  like  right  in 
the  room  with  you  folks  over  there, 
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will  give  a better  service  to  the  wire- 
less fan  is  being  installed.  In  ap- 
pointment it  will  far  surpass  anything 
now  being  used  for  broadcasting.  It 
might  be  well  to  mention  here  that 
this  move  is  not  one  of  destructive 
competition  but  rather  one  of  co-oper- 
ation. The  Radio  Corporation  is  the 
sole  sales  agent  of  the  Westinghouse 
Manufacturing  Company  for  radio 
parts  and  equipment,  and  it  is  because 
of  this  close  connection  that  the  above 
move  is  being  made  for  the  improve- 
ment of  the  service. 


THE  WIRELESS  AGE 

"A  Perfect  Fool”  by  Radio 

XJ  EVER  did  a theatrical  troupe  look 
x ' forward  to  a performance  with 
greater  enthusiasm  than  did  the  two 
dozen  members  of  Ed.  Wynn’s  “A 
Perfect  Fool”  company,  on  the  occa- 
sion of  their  appearance  at  WJZ. 

The  novdty  of  the  occasion  ap- 
peared to  act  like  an  intoxicant  on  the 
company,  and  critics  and  theatrical 
persons  who  have  been  in  steady  con- 
tact with  the  show  declare  that  never 
was  it  so  well  played. 
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carefully  parted  his  blond  hair  with  a 
comb  borrowed  from  True  Rice,  who 
put  it  to  similar  uses,  and  the  ladies 
of  the  cast  made  vigorous  use  of  the 
powder  puff  before  picking  up  their 
cues.  Even  to  the  calling  time  by  the 
call  boy,  the  situation  outside  the  little 
studio  resembled  the  backstage  of  a 
Broadway  theatre. 

Those  of  the  audience  familiar  with 
the  show  recognized  that  it  was  being 
given  in  the  same  order  and  exactly 
the  same  manner  as  on  the  stage  of  the 
George  M.  Cohan  Theatre.  In  fact, 
nothing  was  left  home  save  the  scenery 
and  the  ballet.  As  to  the  latter,  Mr. 
Wynn  explained  that  a ballet  always 
wore  too  few  clothes  “to  be  sent  safe- 
ly through  the  air  on  a winter’s  night.” 

One  very  pleasing  feature  of  the 
performance  was  the  work  of  the  or- 
chestra, led  by  Leon  M.  Rosebrook. 
Its  playing,  both  in  support  of  the 
performance  and  in  its  separate  num- 
bers, met  with  high  favor. 

The  close  contact  established  be- 
tween the  players  and  the  audience 
was  time  and  again  illustrated  by  the 
the  spontaneous  applause  ur  laughter 
which  broke  out  in  each  home  on  the 
“circuit”  at  a song  or  sally.  When 
Wynn  announced  an  Intermission  for 
the  purpose  of  “feeding  the  actors” 
hostesses  who  were  giving  a radio 
party  arose  to  follow  suit  in  supplying 
refreshments  to  her  guests,  for  which 
the  latter  are  deeply  grateful  to  Wynn. 
♦ * ♦ 
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and  your  operator  is  an  old  friend  of 
ours — we  know  his  voice  so  well. 

“Last  week,  I took  the  set  back  into 
the  bush  about  twenty  miles  to  a new 
camp — all  mineral  rock  for  miles,  gold 
and  silver  mines  all  through  this  coun- 
try— and,  after  scratching  around  for 
some  soft  place  for  a ground  wire 
I discovered  a place  where  I could 
drive  an  iron  pipe  in  between  two  huge 
boulders.  Got  it  down  about  three  feet 
and  then  threw  a wire  over  a tree. 

"Just  as  I thought — in  comes  old 
WJZ,  and  the  miners’  wives  tore  the 
head-phones  apart  trying  to  let  all  lis- 
ten in  at  once. 

“I  stepped  outside  the  shack  for  a 
while,  while  they  were  listening  to 
you  inside.  It  was  a cold,  clear,  bright 
night,  stars  and  moon  hanging  like 
jewels  from  the  sky,  five  feet  of 
snow,  42  below  zero,  not  a sound  but 
the  trees  snapping  in  the  frost  and  yet, 
if  everybody  only  knew  it,  the  air  was 
full  of  sweet  music. 

“I  remember  the  time  when  to  be 
out  here  was  to  be  out  of  the  world — 
isolation  complete — not  a soul  to  hear 
or  see  for  months  on  end,  six  months 
of  snow  and  ice,  fighting  back  a frozen 
death  with  an  axe  and  wood  stove 
in  a seemingly  never  ending  battle. 

“But  the  long  nights  are  long  no 
longer — KDKA  and  WJZ  are  right 
here  in  the  shack  shortly  after  sun- 
down, and'you  come- in- so -plain  that 
the  dog  used  to  bark  at  you,  even 
though  I had  the  head-phones  clamped 
tight  on  my  head.  He  does  not  bark 
any  more — he  knows  you  the  same  as 
I do — just  pricks  up  his  ears  at  first, 
then  sits  blinking  at  the  bulls  and  lis- 
tens. 

“Long  life  and  prosperity,  WJZ.” 

Another  extreme  point  that  has  been 
reported  comes  from  Tuinucu,  Cuba. 
The  letter  to  WJZ  was  written  by 
Frank  H.  Jones,  electrical  engineer  of 
the  Tuinucu  Sugar  Company. 

“After  listening  to  your  fine  pro- 
gram last  night  I must  write  to  you 
to  congratulate  you.  Have  been  en- 
joying your  broadcasted  news  and 
music,  etc.,  since  November  18  nearly 
every  night. 

“The  music  came  in  very  clear  and 
loud  last  evening  and  I had  about 
twenty  guests  in  my  house,  and  there 
were  people  out  in  the  street,  sixty 
feet  from  the  loud  speaker  listening 
to  the  music. 

“Inasmuch  as  in  your  final  talk  you 
asked  distant  receivers  to  report  to 
you,  I though  you  would  be  especially 
interested,  as  Tuinucu  is  in  the  center 
of  the  Island  of  Cuba,  about  1450 
miles  from  Newark.  I set  my  watch 
regularly  with  your  relay  of  Arling- 
ton time  signals.” 


Broadcasting  Market  News 

By  S.  R.  Winters 

PROBABLY  4,000,000  persons  in 
eight  States  — Missouri,  Wis- 
consin, Kansas,  West  Virginia, 
Tennessee,  Georgia,  Illinois  and  Ar- 
kansas— have  seen  actual  demonstra- 
tions of  equipment  and  methods  em- 
ployed by  the  Bureau  of  Markets, 
United  States  Department  of  Agricul- 
ture, in  distributing  market  reports  by 
radio-telegraphy  and  radio-telephony. 
The  Government  receiving  apparatus, 
supplemented  by  graphic  panels  illus- 
trating the  value  and  extent  of  the 
market-news  service  by  wireless, 


The  second  panel  described  the  extent 
of  the  Market  News  Service,  thus 
“Market  Reports  Now  Being  Broad- 
casted over  the  United  States  from 
the  Sending  Stations  Indicated.”  These 
sending  stations  were:  Elko,  Rock 
Springs,  North  Platte,  Omaha,  St. 
Louis,  Cincinnati  and  Washington. 
The  third  panel  in  the  series  displayed 
was  used  for  posting  the  market  re- 
ports as  received  at  the  various  fairs  at 
specific  hours.  The  photograph,  pre- 
sented herewith,  was  made  at  The 
Southeastern  Fair,  Atlanta,  Ga.,  when 
reports  of  the  conditions  of  the  mar- 
kets were  being  received  from  Cincin- 
nati. 


Radio  market  reports  exhibit  at  State  fairs 


formed  a striking  section  of  the  ex- 
hibits of  the  Department  of  Agricul- 
ture, displayed  at  the  fairs  in  the 
States  mentioned. 

The  diversity  of  Government  exhib- 
its was  considerably  augmented  by 
this  novel  exhibition.  Literally,  re- 
ports of  price  fluctuations  in  the  food 
markets  were  taken  from  out  of  space 
and  posted  on  a bulletin  board  to  dem- 
onstrate the  effectiveness  of  a nation- 
wide service  of  disseminating  infor- 
mation “from  the  markets  to  the  pro- 
ducer.” Or,  to  again  employ  the  words 
of  one  of  the  exhibition  panels,  “A 
Valuable  New  Market  News  Service 
— Comprehensive,  Speedy,  Accurate.” 

Two  wirelesss  receiving  sets  and 
an  equal  number  of  trained  operators 
were  required  to  cover  the  territory 
mentioned  in  the  three-months  swing 
around  the  Government  fair  circuit. 
A no-foot  four-strand  aerial,  was 
transported  from  place  to  place  as  the 
schedule  of  the  exhibits  might  indi- 
cate. Three  panels  formed  an  integral 
part  of  the  exhibition  equipment.  The 
larger  panel  of  the  group  was  devoted 
to  advertising  the  service  and  the  bene- 
fits to  be  derived  from  the  service. 


The  innovation  of  distributing  mar- 
ket news  by  radio-telegraph  and  radio- 
telephone, wherever  actual  demonstra- 
tions were  given,  was  received  with 
cordial  support  and  the  consensus  of 
opinion  was  that  the  service  should 
not  only  be  continued  but  expanded. 

Universities  in  the  various  States 
are  co-operating  with  the  Department 
of  Agriculture,  in  popularizing  and 
enlarging  the  usefulness  of  the  serv- 
ice of  market  news  by  radio.  Educa- 
tional institutions  in  Wisconsin,  Ohio 
and  Minnesota  are  already  broadcast- 
ing the  Department’s  market  reports 
to  the  agricultural  areas.  Kansas, 
Missouri,  Nebraska  and  Indiana  are 
contemplating  a like  procedure. 

♦ ♦ ♦ 

Actors  Install  Receiving  Set 

TPHE  first  radio  telephone  to  be  in- 
stalled back  stage  in  a New  York 
theatre  was  set  up  and  placed  in  oper- 
ation recently  at  the  Music  Box.  The 
instrument  is  owned  jointly  by  the 
members  of  the  “Music  Box  Revue” 
cast,  and  was  purchased  by  them  so 
that  they  may  be  able  to  “listen  in”  to 
other  entertainments  during  their  stage 
waits. 
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Views  of  readers  on  subjects  and  specific  problems  they  would  like  to 
have  discussed  in  this  department  will  be  appreciated  by  the  Editor 


Filament  and  Plate  Current  Direct 
From  A.C.  Supply 

By  Joseph  Graff 

HERE  is  a detailed  description  of  FIRST  PRIZE  $10.00  ity  and  effectively  removes  the  ripple, 

apparatus  which  I used  for  A potentiometer  of  four  thousand 

three  months  to  replace  both  electrolytic  rectifiers,  and  also  ex-  ohms  resistance  is  shunted  across  the 

"A”  and  “B”  batteries  in  the  opera-  perienced  a sixty-cycle  hum  in  the  D.C.  terminals,  which  gives  the  neces- 

tion  of  two  Radiotron  UV-200  tubes  phones,  so  I gave  up  this  method,  sary  adjustment  for  the  Radiotron. 

acting  as  detector  and  audi-frequency  Straight  A.C.,  using  a center  tap  on  The  specifications  for  the  trans- 
amplifier, respectively.  The  sketches  the  transformer,  gave  a hum  in  the  former  used  are  as  follows:  Core: 
give  the  general  construction  of  the  phones  that  could  be  heard  QSA  in  4 inches  by  5 inches  by  1 inch  made  up 
device.  . any  part  of  the  room,  but  by  using  a of  laminations  of  silicon  steel,  single 


I never  had  a storage  battery  and 
the  dry  cells  that  I used  were  not  go- 
ing to  last  more  than  twenty-five  or 
thirty  hours,  so  I had  to  set  about  and 
get  some  means  of  maintaining  my 
precious  tubes. 

I read  several  articles  in  The 
Wireless  Age  regarding  the  applica- 
tion of  A.C.  to  the  filaments  of  power 
tubes,  and  decided  that  this  was  to 
be  my  only  hope.  At  first  I experi- 
mented with  rectified  current  for  the 
filaments,  but  had  trouble  with  the 


potentiometer  as  illustrated  in  fig- 
ure 1,  I was  able  to  eliminate 
every  slightest  trace  of  the  sixty 
cycles. 

As  shown  in;  the  circuit,  figure  1,  a 
step-down  transformer  is  used  which 
delivers  two  voltages,  six  and  forty, 
for  the  filament  and  plate,  respective- 
ly. The  plate  coil  is  doubled,  so  that 
both  halves  of  each  cycle  may  be  used. 
The  electrolytic  rectifiers  work  excel- 
lently on  this  potential.  The  filter  con- 
denser is  of  three  microfarads  capac- 

38 


coat  of  shellac.  Primary:  440  turns 
of  No.  22  D.C.C.  wire  wound  on  two 
long  legs  of  core  220  turns  to  the  leg. 

Secondary  (high  voltage) : 320 

turns  of  No.  3.  D.C.C.  wire,  wound 
over  primary  160  turns  per  leg;  tap 
taken  between  windings  at  160  turns. 
Secondary  (6  volts) : 24  turns  of  No. 
18  D.C.C.  wire  wound  on  two  short 
legs  of  core.  Shellacked  paper  was 
used  for  insulation  throughout,  be- 
tween core  and  primary,  between 
primary  and  secondary,  between  5- 
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volt  secondary  and  core  and  over  sec- 
ondaries. 

The  electrolytic  rectifiers  are  made 
of  ioo  cubic  centimeter  jars  filled  with 
a saturated  solution  of  borax.  A strip 
of  tin  and  aluminum  are  suspended  in 
each  one  by  bending  the  upper  end 


over  the  edge  of  the  jar  as  shown  in 
figure  3.  Perforated  corrugated  card- 
board, impregnated  in  paraffine,  may 
be  used  to  separate  the  strips. 

I have  this  whole  unit  mounted  in  a 
cabinet  10  by  5 by  5 inches,  and  the 
two  potentiometers  and  the  required 


binding  posts  brought  out  on  the  front 
panel.  For  the  sake  of  convenience 
and  safety  1 used  a cord  and  plug 
which  screws  into  the  light  socket.  A 
front  view  is  given  in  figure  4.  In 
conclusion  may  I say  that  this  cost  me 
less  than  two  dollars. 


The  Case 


I HAVE  been  wondering  for  a long 
time  why  the  storage  battery  as 
used  for  receiving  tube  filaments 
was  not  brought  before  the  amateur’s 
bar  of  justice  and  condemned.  It  is 
therefore  gratifying  to  see  The 
Wireless  Aue  take  the  initiative  in 
the  matter  and  put  the  question  up  to 
us  to  decide.  I firmly  believe  that  the 
storage  battery  in  its  specific  use  as  a 
source  of  current  for  receiving  tubes 
has  outlived  its  usefulness. 

The  initial  cost  of  the  battery  is 
high  as  every  amateur  knows.  But 
worst  of  afl  the  initial  cost  has 
nothing  at  all  on  the  upkeep  and  in- 
conveniences attached  to  its  use. 
Charging  takes  time  and  if  you  have 
only  one  battery  you  have  to  close 
shop  until  it  is  charged.  In  the  next 
place  charging  batteries  is  an  expen- 
sive pro|x>sition.  Most  of  us  have 
A.  C.  power  in  our  homes  and  there- 
fore cannot  charge  our  batteries  un- 
less we  have  a Tungar  Rectifier  out- 
fit As  a result  we  have  to  lug  our 
batteries  to  a central  station  for  charg- 
ing and  pay  for  charging  the  battery. 
Then  again,  if  you  take  care  of  the 
batteries  yourself  there’s  the  sweet 
job  of  keeping  tabs  on  the  specific 
gravity  of  the  electrolyte  and  chang- 
ing it  every  now  and  then  — while  you 
bum  holes  in  your  clothes  with  the  acid. 

These  facts  condemn  the  storage 
battery  for  use  on  receiver  tube  fila- 
ments. The  use  of  A.C.  on  receiver 
bulbs  has  also  been  condemned  by 
some  because  of  the  60-cyclc  hum  be- 
ing repeated  in  the  phones.  However, 
if  the  proper  type  of  circuit  is  em- 
ployed A.C.  can  be  used  with  excel- 
lent results. 

The  circuit  described  elsewhere  by 
H.  Brown  and  as  used  by  the  writer  is 
shown  in  figure  1.  The  filament  is 
supplied  by  A.  C.  60  cycles  stepped 
down  by  a transformer  to  give  about 
6 volts.  The  transformer  can  easily 
be  made,  or  better  still,  an  ordinary 
bell-ringing  transformer  can  be  used 
for  the  purpose.  A series  resistance 
consisting  of  the  ordinary  filament 
rheostat  is  used  to  vary  the  filament 
current.  Across  the  low  tension  side 
of  the  hell-rintring  transformer  is 
placed  a potentiometer  P of  about 
T.ooo  ohms,  the  renter  noint  of  which 
is  connected  to  the  erid.  Unless  this 
connection  is  made  to  the  prid  from 
the  center  point  the  hum  will  not  be 


Against  the  Storage  Battery 

By  Jack  Greenfield 
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eliminated,  because  if  the  grid  is  con- 
nected to  either  end  of  the  filament,  it 
will  have  large  60-cycle  voltage  varia- 
tions impressed  on  it.  Thus  suppose 
it  is  connected  to  point  A of  the  fila- 
ment, or  point  B.  The  potential  at 
these  points  is  either  plus  4 volts  or 
minus  4 volts,  since  the  A.C.  voltage 
is  of  that  value.  When  the  voltage 
wave  has  passed  through  one  complete 


capacity  .002  mf.  The  transformer 
should  be  such  that  its  transformation 
ratio  applied  to  the  headphones  will 
give  most  efficient  results.  That  is,  the 
impedance  of  the  plate  circuit  must 
be  equal  to  the  plate  resistance  of  the 
tube.  Suppose  the  tube  has  a resist- 
ance of  10.000  ohms,  and  that  a pair 
of  2,000  ohm  phones  are  used.  If 
the  transformer  ratio  is  2 to  1 the 
phones  inserted  in  the  plate  circuit 
through  the  transformer  will  have  a 


Hook-up  of  filament  currant  tranaformar 


cycle  the  potential  at  either  of  the 
points  has  changed  from  plus  4 volts 
to  minus  4 volts,  or  has  changed  from 
minus  4 volts  to  plus  4 volts.  This 
change  is  so  great  that  the  60-cycle 
hum  must  of  necessity  be  impressed  on 
the  grid  and  repeated  in  the  plate.  It 
is  therefore  necessary  to  find  a point 
on  the  filament  which  is  neutral  with 
respect  to  these  voltages,  and  to  con- 
nect the  grid  to  it.  By  connecting  a 
potentiometer  as  shown  this  is  accom- 
plished. For  since  one  end  of  the  po- 
tentiometer is  at  plus  4 volts  and  the 
other  at  minus  4 volts,  at  some  point 
in  the  potentiometer  the  voltage 
changes  sign,  and  this  point  is  the 
neutral  or  zero  voltage  point.  This 
will,  of  course,  be  in  the  center  of  the 
potentiometer  and  can  be  located  by 
varying  the  potentiometer  until  the 
hum  is  reduced  to  a minimum. 

This  connection  alone  will  give  very 
good  results.  However,  by  utilizing 
one  other  modification,  the  very  best 
results  can  be  obtained.  This  modifi- 
cation is  shown  in  the  plate  circuit  of 
figure  I.  A transformer  T is  con- 
nected in  series  with  the  plate  battery, 
the  high  voltage  winding  being  con- 
nected to  the  plate.  The  low  voltage 
winding  is  connected  to  the  head 
phones  in  series  with  a condenser  of 


resistance  of  2 square  times  2,000,  or 
8,000  ohms.  Thus  the  right  trans- 
former would  have  a ratio  approxi- 
mately a little  higher  to  make  the  re- 
sistance 10,000  ohms.  The  ratio  would 
be  about  2.5.  The  action  of  the  trans- 
former condenser  circuit  in  reducing 
the  60-cycle  hum  follows:  The  circuit 
reje  ts  the  60-cycle  hum  on  account  of 
the  impedance  offered  to  it  by  the  small 
condenser  in  series  with  the  phones. 
The  impedance  of  a condenser  is  in- 
versely proportional  to  the  frequency, 
consequently  the  above  condenser  will 
show  a greater  impedance  to  the  60- 
cycle  hum  than  to  the  500-cycle  note. 
The  impedance  will  be  8 limes  as 
great.  Consequently  the  60  cycles 
will  be  swamped  by  the  500  cycles  of 
the  received  signal,  should  any  60 
cycles  get  through. 

Thus  we  have  the  60  cycles  practi- 
cally eliminated  by  the  use  of  the  fila- 
ment transformer  and  potentiometer. 
The  small  remaining  60-cycle  hum  is 
effectively  eliminated  by  the  plate  fil- 
ter circuit  above  described.  This  cir- 
cuit, it  will  be  seen,  does  away  with 
the  storage  battery,  and  substitutes 
’A.C.  power  supply  where  it  is  avail- 
able. The  cost  of  the  apparatus  re- 
quired is  negligible  compared  to  that 
of  the  storage  battery  and  its  upkeep. 
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Eliminating  the  Storage  Battery  on 
Receiving  Tubes 

By  Louis  Frank 


BECAUSE  of  a number  of  disad- 
vantages Which  the  use  of  the 
storage  battery  presents,  most 
amateurs  would  be  glad  to  use  other 
means  of  lighting  their  receiving 
tubes,  and  thus  dispense  with  the  stor- 
age battery  if  they  only  knew  how.  I 
want  to  describe  a circuit  which  does 
away  with  the  battery  and  which  I 
have  found  quite  successful. 

When  I started  to  look  into  the 
question  of  using  the  house  power 
supply  for  the  receiving  tube  fila- 
ments, the  power  which  I found 
available  was  no  volts  D.C.  The 
main  problem  in  using  the  no-volt 
line  is  that  of  eliminating  the  commu- 
tator ripple. 

To  make  the  no  volts  applicable  to 
the  filament  of  receiving  tubes,  which 
take  approximately  one  ampere  of  cur- 
rent at  about  5 volts,  it  was  first  nec- 
essary to  cut  down  the  no  volts  to 
the  required  value.  This  was  done  as 
shown  in  figure  1 by  the  use  of  two 
resistances,  one  large  and  one  small. 
Ri  is  a resistance  of  too  ohms,  and 
R2  is  a rheostat  of  approximately  15 
ohms.  This  range  of  resistance  val- 
ues is  sufficient  to  reduce  the  voltage 
across  the  filament  to  proper  magni- 
tude, and  still  allows  sufficient  leeway 
to  permit  of  adjustment  and  variation 
by  means  of  the  rheostat  R2. 

Various  filter  circuits  were  tried  to 
cut  out  the  commutator  ripple,  and  a 
very  simple  one  was  found  to  give  as 
good  results  as  the  most  complex.  The 
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filter  circuit  consists  essentially  of  one 
condenser  of  capacity  y2  to  1 micro- 
farad, and  one  iron  core  choke  coil, 
with  an  inductance  of  approximately 
50  millihenries.  The  condenser  is 
placed  directly  across  the  uo-volt 
mains,  as  in  figure  2,  and  the  iron 
core  choke  coil  is  placed  in  the  posi- 
tive lead  of  the  line.  Placing  it  in  the 
negative  lead  will  not  yield  as  good 
results.  The  condenser  used  was  a 
paraffined  paper  condenser  of  the 
Western  Electric  telephone  type,  but 
any  condenser  of  the  correct  values 


will  do.  The  iron  core  choke  was 
roughly  put  together,  by  winding 
about  100  turns  on  an  iron  core  about 
three  square  inches  in  cross  section. 

One  further  adjustment  was  found 
necessary.  A high  resistance  of  150 


ohms  was  formed  in  the  manner  of  a 
potentiometer  and  placed  across  the 
filament  terminals.  The  grid  connec- 
tion was  then  made  to  the  movable 
contact  of  the  potentiometer  and,  with 
the  set  operating,  trials  were  made 
with  the  contact  of  the  potentiometer 
moving  from  one  end  to  the  other. 
The  poorest  results  were  obtained 
when  the  moving  contact  was  at  either 
end  of  the  potentiometer,  and  the  best 
results  showing  the  least  amount  of 
commutator  ripple,  was  obtained  with 
the  moving  contact  somewhere  near 
the  center.  The  best  position  was  ob- 
tained by  trial,  of  course,  and  this  po- 


sition fixed  by  a mark  on  the  potenti- 
ometer. Using  the  above  filter  circuit 
and  potentiometer  arrangement  good 
receiving  can  be  done.  The  expense 
of  this  circuit  will  be  seen  to  be  very 
low. 
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Figure  1 — Hook-up  of  the  resistance*  having  different  values 
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Figure  2 — The  Alter  circuit 


A “Dry  Cell”  Vacuum  Tube 

(Continued  from  pagt  20) 


machine,  and  this  operation  has  been 
refined  to  a very  high  degree  to  make 
possible  such  products  as  are  repre- 
sented in  this  tube.  The  final  opera- 
tion in  obtaining  this  tube  is  per- 
formed by  the  exhaust  system.  Here 
special  apparatus  and  special  sched- 
ules have  been  developed  to  make  pos- 
sible a tube  of  high  quality  and  uni- 
formity. 

A characteristic  curve  for  this  tube, 
figure  7,  shows  that  the  unusual  fila- 
ment and  plate  structure  and  dimen- 
sions have  in  no  way  produced  unde- 
sirable variations  in  this  curve.  The 
amplification  factor  is  approximately 
seven  and  a plate  impedance  of  about 
22,000  ohms  is  obtained,  making  it 
possible  to  insert  this  tube  in  any  of 
the  usual  circuits  designed  for  a low 


impedance  tube,  without  fear  of  un- 
satisfactory operation. 

In  operation,  the  low  voltage  and 
power  requirements  of  this  tube  make 
certain  precautions  necessary  to  the 
uninitiated  user.  The  filament  operates 
at  a low  red  heat  instead  of  at  the 
bright  point  to  which  users  of  tung- 
sten filament  tubes  are  accustomed.  If 
a six-volt  battery  were  to  supply 
power  to  this  filament  with  only  the 
usual  six  ohm  rheostat  in  series,  the 
filament  would  have  a very  short  life, 
since  the  rheostat  would  not  have  suf- 
ficient resistance  to  ait  down  the  cur- 
rent to  the  proper  value.  At  a bright 
yellow  heat  this  filament  will  deterio- 
rate rapidly,  even  though  the  inexperi- 
enced eye  may  consider  it  to  be  op- 
erating at  a conservative  temperature. 
It  is  necessary,  therefore,  until  the 


operator  is  well  acquainted  with  this 
tube,  that  he  take  special  precautions 
to  maintain  the  filament  current  at  the 
lowest  value,  which  will  give  full  sig- 
nal strength.  The  filament  will  give 
no  warning,  such  as  a bright  light,  or 
noise  in  the  phones,  when  it  is  being 
operated  beyond  its  proper  tempera- 
ture, so  that  the  responsibility  for  a 
long  filament  life  lies  with  the  operator 
in  making  the  proper  rheostat  adjust- 
ments, unless  a ballast  lamp  is  used. 
If  this  simple  rule  is  followed,  the 
user  of  this  tube  will  find  that  he  has 
a new  device  which  will  not  only 
make  good  radio  operation  more  eco- 
nomical, but  will  enable  him  to  enjoy 
it  with  much  less  attention  to  the  ac- 
cessories, and  in  places  where  he  had 
not  thought  it  possible  to  carry  a set 
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Arc  Versus  Alternator 


IN  a recent  issue  of  Le  Genie  Civil 
an  article  by  A.  Bidault  des  Chau- 
mes  discusses  the  equipment  pro- 
posed for  the  high-power  station  to  be 
erected  near  Paris. 

In  the  course  of  the  article  the  author 
discusses  the  relative  merits  of  arcs  and 
high-frequency  alternators  for  high- 
power  stations,  and  in  connection  with 
the  decision  to  install  high-frequency 
alternators  at  the  new  station,  he  says : 
It  now  seems  certain  that  the  arc 
systems  which  have  rendered  incon- 
testable service  in  the  past  will  gradu- 
ally disappear  from  future  installations 
on  account  of  their  numerous  incon- 
veniences. This  assertion  is  justified 
by  the  following  remarks : 

In  the  first  place  the  oscillations  set 
up  by  the  arc  are  more  or  less  irregu- 
lar and  the  useful  wave  is  accompanied 
by  many  harmonics  which  cause  inter- 
ference at  receiving  stations  within  a 
considerable  area  round  the  transmit- 
ter. Thus  the  emission  from  the  arc 
station  at  the  Eiffel  Tower  possesses 
many  harmonics  corresponding  to  short 
waves  of  the  order  of  300,  600,  1200 
meters,  etc.,  in  addition  to  the  funda- 
mental wave  of  7000  to  10,000  meters 
wavelength.  These  harmonics,  which 
are  constantly  varying,  interfere  con- 
siderably with  reception  at  stations 
which  are  accidentally  tuned  to  one  or 
other  of  these  frequencies,  even  when 
the  receiving  stations  are  as  much  as 
200  km.  from  the  Eiffel  Tower. 

The  arc  station  at  Salonica  may  also 
be  quoted  as  a further  example.  This 
station  uses  a normal  wavelength  of 
6,300  meters  and  a harmonic  of  900 
meters  can  be  heard  at  distances  of 
too  or  more  kilometers,  while  it  is  even 
detectable  at  Crete  300  km.  from  the 
transmitting  station. 

The  usual  process  of  signaling  with 
arc  transmitters  consists  in  slightly 
varying  the  wavelength  of  the  oscilla- 
tions to  the  extent  of  from  2 to  3 per 
cent,  in  the  intervals  between  the  sig- 
nals. A transmitting  station  thus  radi- 
ates two  waves  with  the  same  power 
and  this  fact  is  particularly  harmful 
at  the  present  time  when  we  are  try- 
ing to  reduce  the  troubles  of  receiv- 
ing stations  arising  from  unwanted 
transmissions  and  the  multiplicity  of 
communications  now  necessary."  This 
question  will  be  brought  up  at  the 
next  International  Conference  and  it 
is  practically  certain  that  the  suppres- 
sion of  the  harmful  spacing  wave  will 
be  rendered  obligatory.  This  suppres- 
sion, relatively  easy  in  the  case  of 
small  and  medium-power  stations,  pre- 
sents considerable  difficulty  when  the 
power  exceeds  about  50  kw.,  while  it 
becomes  still  more  difficult  as  the  pow- 


er is  further  increased.  In  practice  no 
high-power  arc  at  present  operates 
with  such  a system  and  the  station  at 
Croix  d’Hins,  which  is  the  most  re- 
cent high-power  arc  station  uses  the 
compensation  wave  for  signaling. 

The  decomposition  of  the  hydro- 
carbon atmosphere  round  the  arc 
which  is  indispensable  to  its  operation 
gives  rise  to  sooty  deposits  in  the  in- 
terior of  the  arc  chamber,  the  removal 
of  which  necessitates  frequent  and 
long  cleaning  operations,  so  that  it  is 
essential  to  install  at  least  two  arc 
converters  in  a normal  installation,  one 
being  in  service  while  the  other  is  be- 
ing cleaned.  If  the  service  is  to  be  a 
continuous  one  a third  arc  is  also  nec- 
essary as  a spare.  Thus  the  power 
installed  in  the  station  is  for  a com- 
mercial service  three  times  that  which 
can  be  utilized  at  any  time,  while  fur- 
ther a skilled  staff  is  necessary  to 
carry  out  the  cleaning  operations  and 
the  replacements  of  the  cathodes,  etc. 

The  irregularities  in  the  arc  oscilla- 
tions give  rise  to  excess  voltages  which 
endanger  the  life  of  the  insulators, while 
when  the  compensation  wave  is 
used  for  signaling  the  insulators  are 
practically  always  under  electrical 
stress. 

The  preceding  remarks  are  of  a gen- 
eral nature  and  applicable  to  all  arc 
stations,  but  the  following  refer  prin- 
cipally to  commercial  equipments. 
Firstly,  like  the  valve  transmitter,  the 
efficiency  of  the  arc  is  low,  the  maxi- 
mum theoretically  possible  being  50 
per  cent.  In  practice,  the  efficiency 
hardly  exceeds  40  per  cent,  when  the 


arc  is  carefully  adjusted,  while  if 
this  is  not  done  it  tails  still  lower. 

The  true  overall  efficiency  is  also  in- 
fluenced by  the  fact  that  the  energy  is 
radiated  during  the  spacing  periods, 
while  even  if  a non-radiating  artificial 
aerial  is  used  for  the  spacing  wave  the 
same  energy  is  still  wasted  as  heat  in 
that  circuit. 

For  the  successful  handling  of  com- 
mercial traffic  high-speed  methods  of 
signaling  are  necessary.  The  methods 
of  keying  usually  employed  with  arc 
transmitters  seriously  limit  the  trans- 
mission speed  since  large  and  irregu- 
lar currents  must  be  interrupted.  When 
the  power  of  the  installation  is  greater 
than  about  50  kw.  complicated  ar- 
rangements become  necessary  involv- 
ing a multiplication  of  the  number  of 
places  where  the  circuit  is  broken. 
Such  arrangements  prevent  the  attain- 
ment of  speeds  approaching  100  words 
per  minute  such  as  are  possible  with 
other  systems.  As  a matter  of  fact 
the  large  arcs  working  with  America 
do  not  transmit  at  a greater  speed 
than  sixty  words  per  minute  and  even 
this  is  not  attained  without  detriment 
to  the  quality  of  the  emission.  The 
automatically  transmitted  signals  from 
the  Naval  station  at  Annapolis  for 
example  are  irregular  and  often  un- 
readable, while  on  the  other  hand  those 
received  at  the  same  time  from  the 
Radio  Corporation’s  stations  at  Mar- 
ion and  at  New  Brunswick,  which  use 
high-frequency  machines  (on  less 
power  than  used  in  the  arcs  at  Annap- 
olis), are  always  clear  and  regular. — 
The  Radio  Review. 


The  home  made  receiving  aet  belonging  to  George  Kingsley,  Maqnoketa,  Iowa,  con- 
sists of  honey  comb  coil  tuner,  vernier  condensers.  Rndiotrnn  detector  tube,  three-stage 
amplifier,  Baldwin  phones  and  loud  speaker.  With  this  receiver,  radiophone  concerts, 
lectures,  market  reports  and  church  sermons  are  heard.  A list  of  some  of  the  phone 
stations  heard  nearly  every  night  are:  Reynolds  Radio  at  Denver.  Colo..  Radio 
Corporation,  at  Roselle  Park.  N.  J..  Westinghouse  Electric  Co.,  at  Pittsburgh.  Chi- 
cago and  Newark.  N.  J..  Oklohoma  Radio  Shop,  Oklahoma  City,  Western  Electric 
Co..  N.  T..  Anacostia  D.  C..  and  SZA.  New  Mexico. 
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p OR  the  first  time  the  French  Govern- 
ment has  decided  to  grant  transmitting 
licenses  to  French  radio  amateurs  for  ex- 
perimental transmission  purposes. 

The  wave  length  authorized  for  these 
amateur  stations  is  the  same  as  allowed 
United  .States  amateurs — 200  meters.  The 
power  is  limited  to  100  watts  in  the  an- 
tenna. Either  spark  or  C.  W.  transmitters 
may  be  used. 

Although  the  French  authorities  have 
been  slow  in  giving  sanction  to  amateurs  to 
transmit,  they  have  been  liberal,  as  com- 
pared to  English  regulations,  for  instance, 
in  the  matter  of  power  and  wave  length, 
British  amateur  stations  being  limited  to 
180  meters  and  10  watts  input 

It  is  reported  that  the  English  amateurs 
are  somewhat  apprehensive  that  their 
French  neighbors  may  now  be  the  first  to 
accomplish  Trans-Atlantic  transmission 
from  that  side. 

A A 

KENNETH  R.  HINMAN,  13,  Plainfield, 
N.  J.,  has  invented  a wireless  receiver 
that  is  no  bigger  than  a safety-match  box, 
exclusive  of  the  headphones.  With  this 
match-box  wireless  he  can  receive  from  a 
radius  of  30  miles. 

A A 

AMATEUR  radio  operators  and  boy 
scouts  of  Rutherford.  N.  J.,  have  sent  out 
an  alarm  for  Eddie  Wase.  His  mother  is 
on  the  verge  of  a nervous  breakdown. 

The  missing  boy  left  home  Febniary  2. 
Failure  in  his  high  school  examinations 
embarrassed  him.  He  is  five  feet,  ten 
inches  tall  and  looks  older  because  of  be- 
ing well  developed. 

A A 

AT  the  annual  meeting  of  the  Peekskill, 
N.  Y.,  Radio  Gub  the  following  officers 
were  elected  for  the  coming  year : Charles  R. 
Doty,  president ; George  I.  Olson,  vice- 
president  ; Charles  MacW.  Moore,  secretary- 
treasurer. 

The  club  has  taken  over  the  hall  on  the 
top  of  the  old  post  office  building,  formerly 
occupied  by  the  Beaver  Lodge,  as  their 
club  rooms.  They  will  take  possession  this 
week.  Plans  are  under  way  for  the  in- 
stallation of  a wireless  set  to  be  used  in 
flie  club  rooms- 

Considering  the  fact  that  the  club  did  not 
solicit  for  members  until  October,  the  offi- 
cers expressed  great  pleasure  at  the  progress 
of  the  club  which  consists  of  thirty-two 
members.  Anyone  interested  in  the  Peeks- 
kill Radio  Club  is  asked  to  communicate 
with  Secretary  G W.  Moore,  934  Liberty 
street 

A A 

DURING  January  the  signals  of  SUU 
were  worked  five  nights  in  succession 
by  2BAK.  2BAK’s  New  Year’s  Eve  concert 
was  heard  by  1BMV,  3BVD.  8YAC  and 
9XX.  9XX  states  that  he  had  ten  sets  of 
receivers  m series  and  that  every  word 


was  understood  on  detector  and  one  step, 
using  honeycombs. 

A A 

KORBER  wireless  station  at  the  Univer- 
sity of  New  Mexico,  Albuquerque, 
N.  Mcx.,  is  now  in  commission  and  com- 
munication has  been  established  with  sev- 
eral radio  stations,  the  one  farthest  away 
being  at  the  agricultural  college  at  Las 
Cruces.  The  station  operates  on  a 375 
meter  wavelength.  The  government  call 
is  5YG. 

A A 

T HE  development  and  present  status  of 
long-distance  radio  communication  and 
problems  pertaining  to  it  were  discussed 
at  Franklin  Institute,  Philadelphia,  on  Feb- 
ruary 2,  by  L.  W.  Austin,  Ph.D.,  head  of 
the  United  States  Naval  Radio  Research 
Laboratory,  Bureau  of  Standards,  in  Wash- 
ington. 

Dr.  Austin  presented  facts  regarding  the 
principal  high-power  stations  of  the  world, 
and  told  of  contemplated  plans  to  extend 
communication  by  radio. 

A A 

WELLARD  TAYLOR  has  been  elected 
president  of  tha  Syracuse  Amateur 
Radio  Association,  to  succeed  Robert 
Moore. 

P.  H.  Winchester  and  William  O'Brien 
were  elected  vice-president.  Andrew  Pot- 
ter, secretary,  and  Richard  Hallenback,  cor- 
responding secretary,  were  re-elected. 

The  association  discussed  the  advisabil- 
ity of  a more  general  use  of  the  continuous 
wave  radio  sets.  A committee  is  arrang- 
ing for  the  second  annual  banquet  in 
March. 

A A 

THE  Arlington  Radio  Gub,  Arlington, 
Mass.,  has  been  granted  a station  li- 
cense, ICOD,  and  is  operating  a telephone 
transmitter. 

A A 

THE  Gielsea  Radio  Association,  an  ama- 
teur organization,  holds  its  regular 
weekly  meetings  at  the  Hudson  Guild  Club, 
No.  436  West  27th  street,  New  York  City, 
every  Thursday  evening  at  8 o’clock.  An 
invitation  is  extended  to  all  radio  enthu- 
siasts to  attend  these  meetings. 

A A 

pROF.  F.  P.  DURAND,  of  the  High 
School  of  Commerce,  Omaha,  Neb.,  ad- 
dressed the  Fontenelle  Radio  Association 
on  the  night  of  January  24,  on  “The  De- 
velopment of  Radio  Transmitters.” 

A A 

THE  Radio  Gub  of  Long  Island  has  re- 
solved to  reduce  interference  by  vio- 
lators of  the  law  regulating  wavelengths. 

The  club,  whose  headquarters  are  in  the 
laboratory  of  the  Ship  Owners’  Radio  Serv- 
ice, 80  Washington  street.  New  York,  be- 
gins the  activities  of  the  new  year  with  a 
membership  of  over  forty  amateurs.  A cor- 
dial invitation  is  extended  to  all  radio 
men  on  the  northern  half  of  Long  Island 
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to  join.  The  club  meets  every  other  Tues- 
day. 

As  an  affiliated  member  of  the  Execu- 
tive Radio  Council,  the  club  is  planning  to 
put  into  effect  in  its  district,  rules  laid 
down  by  that  body  for  the  betterment  of 
operating  conditions.  For  the  further  edu- 
cation of  its  members,  it  is  planned  to  have 
a lecturer  at  each  of  the  meetings. 

The  club's  officers  are  J.  Bruce  Fergu- 
son, formerly  of  Woodside,  honorary  presi- 
dent; R.  H.  Fowler,  of  Flushing,  presi- 
dent; Samuel  Giristie,  of  College  ‘Point, 
vice-president;  William  Eckert,  of  East 
Elmhurst,  Secretary;  Edward  Fenn,  of 
Manhattan,  treasurer;  Donald  W.  Exner, 
of  Bayside,  publicity  manager,  and  Lester 
Browne,  of  Elmhurst,  traffic  manager. 

A A 

DR-  A.  F.  BANKS,  an  amateur  of  San 
Diego,  Calif.,  is  believed  to  hold  a long 
distance  record  for  low-power  wireless 
transmission,  according  to  a letter  from 
Gifford  J.  Dow,  operator  at  Wailuki,  Maui, 
2300  nautical  miles  from  San  Diego. 

According  to  Dow’s  letter,  messages  sent 
from  Dr.  Bank’s  station  on  the  evenings  of 
December  19  and  20,  1920,  were  received  by 
him  without  difficulty,  the  signals  being 
clearly  audible  at  the  island  station. 

The  set  is  a continuous  wave  transmitter, 
using  three  five-watt  vacuum  tubes,  and  an 
antenna  which  was  only  15  feet  above  the 
ground.  The  transmission  wavelength  is 
200  meters.  While  many  amateurs  have 
sent  messages  over  equal  or  greater  dis- 
tances than  that  recorded  here,  the  limited 
power  used  by  Dr.  Banks,  undoubtedly  es- 
tablishes a new  record. 

A A 

THE  Hudson  City  Radio  Gub,  37-39  Sher- 
man avenue,  Jersey  City,  held  its  regu- 
lar meeting  on  February  7.  Mr.  May  was 
selected  to  give  the  junior  members  of  the 
club  some  code  practice  and  Walter  Waeger 
to  instruct  the  class  in  the  theoretical  points 
of  radio.  Gasses  for  senior  and  junior 
members  take  place  at  8 P.  M.  every  Mon- 
day, Wednesday  and  Friday  evening.  Mr. 
Wenzel  has  obtained  tickets  for  the  an- 
nual convention  of  the  second  radio  dis- 
trict, which  the  members  expect  to  attend 
in  a body. 

The  Hudson  City  Radio  Gub  was  organ- 
ized last  April  and  was  incorporated  in  Au- 
gust. The  official  call  of  the  club  is  2CBK. 
The  club  has  a membership  of  thirty-six. 
The  only  requirement  for  admission  is  that 
the  applicant  must  have  some  sort  of  a radio 
set.  For  information,  address  all  corre- 
spondence to  the  Hudson  City  Radio  Gub, 
Inc.,  37-39  Sherman  avenue,  Jersey  Q'ty, 
N.  J. 

A A 

\yiRELESS  traffic  rules,  to  apply  to  all 
amateur  radio  operators  in  the  city, 
were  approved  recently  by  the  Syracuse 
Amateur  Radio  Association. 

The  rules  provide  that  every  transmitting 
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station  must  have  a government  license, 
which  is  granted  to  operators  making  ap- 
plication. 

In  regard  to  sending,  the  rule  is  that  the 
air  shall  be  free  lor  all  kinds  of  sending 
from  midnight  until  6 P.  M.  on  week  days. 

From  6 P.  M.  to  9.45  P.  M.  sending  may 
be  done  by  spark  coil  sets  only,  and  from 
10.05  to  midnight  the  only  sending  that 
may  be  done  is  what  is  called  DX  work, 
relaying  messages  for  long  distances.  No 
sending  may  be  done  from  9.45  to  10.05 
because  that  is  the  time  when  government 
stations  are  sending  out  reports,  etc. 

The  Sunday  schedule  states  that  the  air 
shall  be  free  from  12  P.  M.  to  6 A.  M. 
and  that  DX  work  shall  be  done  from  6 
A.  M.  to  12  M.  From  noon  until  6 P.  M. 
the  air  shall  be  free,  and  from  then  on 
the  same  schedule  shall  be  observed  as 
on  week  days.  The  only  exception  to  these 
rules  is  that  GW,  or  continuous  wave  sets, 
10  watts  or  under,  may  send  at  any  time. 

The  Syracuse  Amateur  Radio  Associa- 
tion has  about  100  members,  who  meet 
the  second  and  fourth  Saturday  of  each 
month  at  their  rooms  in  the  store  of  the 
Hughes  Electrical  Corporation.  All  per- 
sons interested  in  radio  work  may  join. 
The  officers  are  Robert  Moore,  president; 
Robert  Winchester,  traffic  manager;  An- 
drew Potter,  secretary,  and  Richard  Hal- 
lenbacic,  corresponding  secretary. 

A A 

MR.  ERNEST  STIDHAM  was  elected 
1VA  president  of  the  Peoria,  111,  Radio 
Club  on  January  10  at  a meeting  in  the 
police  court  rooms,  city  hall. 

Other  officers  elected  were  H.  Klaus, 
vice-president;  L.  T.  Bourland,  secretary; 
R.  Z.  Brown,  sergeant-at-arms. 

A A 

SATURDAY,  January  14,  was  “Radio 
Da/*  on  the  Union  College  campus, 
when  all  the  amateur  radio  operators  with- 
in a radius  of  50  miles,  numbering  over 
one  hundred,  were  guests  of  the  Union 


College  Radio  Gub  at  their  radio  exhibit 
and  inspection  tour  of  the  General  Electric 
Company’s  plant-  The  guests  met  at  the 
main  entrance  of  the  General  Electric  at 
10.30  A.  M,  and  were  taken  for  an  in- 
spection trip  of  the  works,  especially  build- 
ing No.  40,  the  radio  building.  They 
were  divided  into  squads  of  twenty  each. 
At  noon  the  guests  were  entertained  by 
the  company  at  luncheon  at  the  restaurant 
on  the  grounds. 

At  1.30  the  delegates  assembled  on  the 
Union  College  campus  and  visited  the  radio 
exhibit  in  the  College  Union  under  the  di- 
rection of  the  Union  College  Radio  Club. 
Many  interesting  types  of  radio  apparatus 
were  on  display.  At  2.30  Dr.  Peter  I. 
Wold  of  the  physics  department  of  the 
college  gave  a lecture  on  "Vacuum  Tube 
Operations,”  giving  a demonstration  of  a 
crystal  of  rochelle  salt  being  used  as  a 
phonograph  tone  arm.  Following  this  was 
an  address  by  G C.  Estey,  of  Salem,  Mass, 
former  organizer  of  the  American  Radio 
League.  He  outlined  the  plan  and  purpose 
of  the  Schenectady  District  Executive  Coun- 
cil that  was  formed.  , _ „ 

A banquet  was  enjoyed  in  the  College 
Union  at  8 o’clock,  Ralph  Bennett,  ’21, 
Union,  being  toastmaster.  Among  the  after- 
dinner  speakers  were  W.  R.  G.  Baker,  of 
the  General  Electric  Company,  on  Trans- 
mission." and  A.  F.  Van  Dyke,  of  the  same 
company,  on  "Radio  Receivers,”  of  which 
he  has  made  a special  study. 

The  Union  College  station,  whose  call  is 
2XQ,  is  being  highly  complimented  for 
sponsoring  this  move  to  form  a council  of 
the  amateur  radio  operators  of  the  Sche- 
nectady community. 

A A 

AT  the  first  regular  meeting  of  the  Sche- 
nectady  Radio  Association,  G B.  Rob- 
erts was  elected  president.  The  other  offi- 
cers are:  L.  S.  Beebe,  first  vice-president; 
James  F.  Bums  and  Henry  W.  Peck,  vice- 
presidents  ; H.  B.  Wilson,  secretary,  and 
W.  S.  Borcell,  treasurer.  . , 

The  president  appointed  a constitutional 
committee  to  draw  up  a code  with  by-laws, 
and  when  ready  for  adoption,  notices  will 
be  given  broadcast  by  radio  and  the  press. 

El 


Prize  Contest  Announcement 


The  subject  for  the  new  prize  contest  of  our 
year-round  series  is: 

Best  Complete  Receiver  for  picking 
up  the  Broadcasting  programs. 


Closing  Date 


April  i,  1922 


Contestants  are  requested  to  submit  articles 
at  the  earliest  practical  date. 

Prize  winning  articles  will  appear  in  the 
June,  1922,  issue. 

All  manuscripts  should  be  addressed  to  the 
Contest  Editor  or  The  Wireless  Age. 


Reception  of  the 
Broadcasting  .Sta- 
tions’ daily  pro- 
grams is  becoming 
more  popular  every 
day.  The  newcomer 
wants  to  know 
" What  is  the  best 
kind  of  apparatus 
to  use f”  You  tell 
them,  amateurs.  It’s 
up  to  you. 


Pll./.K  CONTEST  CONDITIONS — Mnnuwrlpt* 1 on  tl 
almve  are  Judged  by  tlie  Editors  of  TIIK  WlHELIvSS 
l>olnt  of  the  Ingenlousnen*  of  the  Idea  presented,  I 
general  utility,  originality  and  clearness  In  description. 
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the  subject  announced 
AGE  from  the  vlew- 
Its  practicability  and 

....... ........  - Literary  ability  la  not 

needed,  but  neatness  in  manuscript  and  drawing  Is  taken  Into  account.  Finished 
L drawings  are  not  required  sketches  will  do.  Contesl  Isopen  t"****} ^lie 
dosing  date  Is  given  In  the  nhove  annoumernent.  TIIF.  UlRELESS  AOF.  wUI 
1 award  the  following  prises : First  Prise,  $10.00 : Second  Prise.  $5  00.  Third  Prise, 

: $3.00.  fo  addition  to  the  repwlar  spore  rate  paid  for  terholrnl  nrtlrlr s. 
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At  the  meeting  a card  index  was  made 
of  the  ■ operators,  tabulating  the  kind  of 
apparatus  known,  both  those  with  receiv- 
ing sets  alone,  and  those  equipped  to  send 
messages. 

A A 

MR-  PAUL  F.  GODLEY  will  deliver  an 
address  on  wireless  at  the  High 
School  auditorium,  Morristown,  N.  J.,  on 
March  17,  at  8 P.  M.,  under  the  auspices 
of  the  Science  Club  of  the  school.  All  in- 
terested are  invited  to  attend., 

A A 

THE  amateur  radio  station  of  Robert 
1 Doscher,  Glen  Head,  L.  I.,  which  was 
located  in  a separate  small  building,  was 
entirely  destroyed  by  fire  on  the  night  of 
February  13.  An  overheated  stove  caused 
the  fire,  which  spread  so  rapidly  that  the 
entire  building  and  contents  were  destroyed 
before  the  arrival  of  the  fire  department. 

A A 

THE  Bonham,  Tex.,  Radio  Gub  has  re- 
cently  installed  a new  receiving  outfit 
and  loud-speaker  in  its  club  rooms. 

A A 

THE  First  Annual  Radio  and  Electrical 
A Convention  will  be  remembered  by  the 
fifty-two  wireless  amateurs  that  attended 
the  exhibit  and  helpful  session  at  the 
Y.  M.  C.  A.,  at  Pottsville,  Pa.,  early  in 

January.  . . 

The  opening  business  session  was  im- 
pressive and  some  very  important  rules 
and  regulations  with  the  formation  of  a 
Tri-County  Radio  Gub  with  headquarters 
at  Pottsville  for  the  purpose  of  furthering 
the  interest  of  wireless  among  the  amateurs 
of  Northumberland,  Lebanon  and  Schuyl- 
kill counties.  The  following  officers  were 
elected:  President,  Frank  ,G-  cKear,  gJY* 
vice-president,  Harry  Franklyn  Schoenfeltl- 
er.  Traffic  rules  and  regulations  were  pre- 
pared, read,  and  adopted. 

The  exhibition  attracted  a crowd  of  en- 
thusiastic boys,  parents  and  general  public 
and  the  room  was  a scene  of  lively  inter- 
est all  afternoon.  George  Arthur  Wallace 
operated  the  static  machine. 

The  session  on  C.  W-  was  led  by  Frank 
G.  Rear,  convention  president,  who  gave 
with  authority  many  interesting  statements 
that  were  new  to  the  delegates.  The  eve- 
ning show  of  high  frequency  phenomena 
was  a success  under  the  supervision  of 
Charles  Potts  assisted  by  Leslie  W.  Shol- 
lenberger. 

A A 

AMATEURS  of  Bergen  County,  N.  J, 
have  formed  a club  known  as  the  Ber- 
gen County  Radio  Club.  Meetings  are  held 
every  other  Tuesday  evening.  The  secre- 
tary is  Lloyd  Cole,  Westwood,  N.  J. 

A A 

AT  a recent  meeting  of  the  Geveland 
Radio  Association  a four-round  fight 
took  place  between  “C.  W.”  and  “Spark. 
“Static”  was  the  referee,  and  was  veijr 
active  during  all  rounds.  It  later  devel- 
oped that  the  fight  was  a prearranged  affair. 
The  president.  E-  H.  Pood,  was  responsible 
for  the  exciting  few  minutes. 

At  the  close  of  the  meeting  all  present 
inspected  a display  of  apparatus  for  sale  by 
the  various  radio  supply  houses  of  Geve- 

land’  A A 

a t a meeting  of  the  Radio  Association  of 
**  the  University  of  Vermont  recently  the 
following  schedule  was  adopted : 

Whereas,  a schedule  seems  imperative  for 
the  proper  control  of  radio  communications 
in  this  city,  the  following  schedule  is  sub- 
mitted for  your  approval : 

6 A.  M.  to  1 P.  M.,  free  air. 

1 P.  M.  to  4.30  P.  M„  local  period. 

4.30  P.  M.  to  6 P-  M.,  daylight  long  dis- 
tance period. 

(OmMmmM  m pa pa  40) 
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Stations  Worked  and  Heard 

Stations  worked  should  be  enclosed  in  brackets.  All  monthly  lists  of  distant  stations 

©worked  and  heard  which  are  received  by  the  10th  of  each  month  will  be  published  in  the  /C3\ 
next  month’s  issue.  For  example,  lists  received  by  November  10th  will  be  published  'O' 
in  the  December  issue.  Spark  and  C.  W.  stations  should  be  arranged  in  separate  groups. 


CALLS  HEARD  IN  HAWAII 

Air  Service  Radio  Station  XF1,  Langley 
Field,  Va.  (near  Norfolk),  which  is  in  the 
amateur  range  of  wavelengths,  and  which 
has  been  doing  quite  a bit  of  amateur  re- 
lay work,  has  been  heard  at  Station  6ZAC, 
in  Hawaii,  during  daylight. 

The  input  of  the  C.  W.  set  of  XF1  is 
about  500  watts,  and  the  antenna  current 
between  5 and  6 amperes,  on  375  meters- 
The  antenna  is  of  the  umbrella  type,  with 
an  elevated  counterpoise. 

The  log  of  Radio  Station  6ZAC,  Clifford 
J.  Dow,  Wailuku,  Hawaii,  is  interesting, 
in  that  it  includes  reception  of  signals  from 
a number  of  U.  S.  Stations  in  addition  to 
XF1. 

Dec.  26-5-55  pm„  7ZB  de  7ZP,  “R  Nil 
hr  OM.  QRK?  K”;  5.58  pm.,  6AK  de 
7ZP  "Mugs" ; 5.58  pm.,  7ZV  de  7ZU. 

Dec.  26—5.15  pm.,  7ZJ  working  7ZP; 

5.25  pm.,  7ZP  de  12]  “QSA  OM  QSR  2 
QRK?”  5.30  pm,  7ZP  de  7ZJ ; 5.31  pm, 
7ZP  de  7ZJ ; 5.33  pm,  7ZS-4GL-8ZP  de 
XF1  cw : 5.34  pm.  4GL  de  XF1 : 5.36  pm, 
4GL  de  XF1 ; 5.40  pm,  ? ? ? de  5XU  (QRM 
arc) ; 7.20  pm,  6ZAF  de  7ZJ ; 121  pm, 
7ZJ  de  6ZAF ; 7.23  pm,  6ZAF  de  7ZJ; 

7.25  pm,  6ZAF  sending  to  7ZJ;  7.26  pm, 


7ZJ  de  6ZAF ; 7.32  pm,  5QA  de  6ZB;  7.37 
pm,  6ZX  de  6ZAF ; 8.05  pm,  (SAIF  de  5QA ; 
8.06  pm,  6AIF  de  5QA;  8.07  pm,  6AIF  de 
SQA. 

1ZK,  Irving  YormUya,  Marian,  Unas.  (Jan- 
uary). 

(1BIU),  (1BQE),  1AW,  (1AEV), 

(1AFV),  (1BAS),  (1BTR),  (1BES), 

(1CLI),  (1AZW),  (1CIT),  (1AKB), 

(1BCF),  (1BKR),  (1BKQ),  (1BDI), 

(1BEA),  (1BJW),  (1CDR),  (1CDP), 

(1BQA),(1ARY),  1CK,  ITS,  1BDT,  1UN, 
1FB,  1XE,  (2ZL),  (2AAB),  (2VA),  2FQ, 
2AN,  (2WP),  2BRC,  (2BML),  (2AWF), 
(2FP),  (2AJW),  (20M),  (2BK),  2NZ, 
2AAC,  2AGB,  2XQ,  (3HJ),  (3AUF), 
(3FS),  (3FM),  3XL,  (3LK),  (3CC), 
(3CN),  (3ZO),  3ZE,  (4BY),  4CB,  5ZA, 
8NI,  (8AWP),  (8BRL),  (8KH),  (8JS), 
8LX,  8AGZ,  (8JL),  8JE,  8DE,  (8ZG), 
(8BUM).  (8IL),  9ZN.  9VV,  9ZJ,  9AAW, 
(3BP)  Canadian,  WDY,  WJZ,  KDKA, 
WBZ,  DF1,  AN5. 

SOM,  F.  B.  Oxtman.  ISO  Brand  St.  Btdga- 

waail.  N.  J.  (January). 

1AFZ,  (1  AMD),  (1APO),  1ARO, 
(1ARY),  (1ASF),  (1  AW),  (1AZK), 

1BCF,  (1BDT),  (1BDV),  1BJE,  1BOE, 
1BQA,  1BQL,  (1BVB),  1BVH,  1BWY, 
(ICC),  1CHT,  (1CK),  (1CM),  (1CNT), 
(1CP),  (1CZ),  (1DY),  (1DZ),  (1EV), 
(1FM),  (1GM),  (1HK),  (1LZ),  (lOE), 
ION,  (1RV),  (1SN),  (1WQ),  1YB,  1YD, 
2ANM,  (2AWF),  2BY,  (2GK),  (200), 
(2PV),  (2SZ)  Canadian,  (3BP),  (3EI), 
(3GE),  (3GN),  3KG,  3ABB,  (3AC), 

(3ACE),  (3AHF),  (3AHK),  3AHQ, 

(3AJD),  3AK,  (3ALN),  (3AQR), 

(3ARM),  (3ARN),  3ASH.  (3ATZ), 

(3AUW),  (3BFU),  3BJM,  3BJP,  (3 CO, 
(3CG),  (3CI).  3CX,  3DM.  3DN,  3FB,  3FP, 
3GM,  3HB.  (3HG).  (3HJ).(3JL).(3KM), 
(3LP),  3NB,  (30U),  3PB.  3PU,  3QD, 
3QF.  (30N),  (3TA).  (3UC).  (3UD), 
(3UQ),  3US,  3UX,  (3VW),  3XC.  3XF, 
(3XM),  3YV,  (3ZA),  3ZF,  (3ZZ).(4AG), 
4RC.  4BG.  4BI,  4BQ,  (4BX),  (4CX),  4DC, 
4DH,  (4EA).  4FD.  4GN.  (4X0,  5DA, 
5EA,  5ER,  5EK,  5FJ,  (5FV),  SHK.  5IR. 


Distance  Records 

'VU  HEN  signals  from  a radio  station 
v ' are  heard  at  unusual  distances  it 
is  proof  that  the  station  is  an  ef- 
ficient radiator  of  energy.  The  loca- 
tion, apparatus,  construction  and 
operation  of  an  efficient  station  is 
therefore,  of  great  interest  to  all 
amateurs,  and  The  Wireless  Ace 
wants  this  information. 

You  are  therefore  requested  to 
send  us  a monthly  list  of  distant 
amateur  stations  heard,  which  will 
be  published  regularly.  Report  only 
stations  located  200  miles  or  more 
distant  from  your  station.  Arrange 
the  calls  by  districts  dn  numerical 
order. 

State  whether  the  stations  heard 
use  a spark  or  C.  W.  transmitter. 
The  Wireless  Ace  will  follow  the 
records  closely  and  whenever  possible 
will  secure  and  print  illustrated  ar- 
ticles on  the  stations  consistently 
heard  over  long  distances,  for  your 
benefit  and  the  benefit  of  amateurs. 

If  a station  is  an  efficient  radiator 
of  energy,  it  should  be  given  proper 
credit  in  the  history  of  amateur 
progress,  and  at  the  same  time  you 
will  be  given  credit  for  efficiency  in 
receiving  in  having  heard  it,  as  your 
name,  address  and  call  letters  will  be 
published  with  all  lists  submitted  by 
you. — The  Editor. 


5JD,  (5PY),  (5XA),  5XK,  5ZL,  5ZAF, 
8AAV,  (8ACQ).(8ADE),  (8AFA),  8AFB, 
(8AFD),  (8AFG),  8AHK,  (8AHH), 

(8AHS),  8AHY,  8AID,  (8AJT),(8AJW), 
(8AKQ),  (8AMB),  (8AMZ),  (8ANO), 


1BWY,  (1CAK),  1CIV,  ICO  A,  (1ES), 
(1GV),  1QN,  (1RD),(1RZ),  1TS,(1XM), 
(1XX),  (1ZE),  (2XQ),  3AAD,  3ADT, 


(3KM),  (3MO),  3NJ,  3QV,  (3RF),  3RW, 
3YP,  3ZO,  3ZY.  4BQ,  (4BY),  4DC,  4 FT, 
4GL,  4GX,  4HW,  411,  4ID,  4ZE,  5DA, 
5EK,  SFV,  (5UU),  8ADG,  8AGO,(8AGZ), 
8AIO,  8AKJ,  8AKP,  8ALB,  8 AMD, 
8APW,  (8AQV),  8AQF,  8ARU,  8AVO, 
(8AWP),(8AWY),  8BA,  (8BEF),  8BEX, 
(8BFX),  8BJV,  8BK,  8BO,  8BOX,  8BRL, 
(8BUM),  (8BWK),  8BZC,  8BZY,  8CGT, 


(8NI),  (8QM),  8RQ,  (8SP),  8UO,  8VT, 
8XH,  8XV,  9AAS,  9AAY,  9AJA,  9AJH, 
9AKD,  9AKR,  9BAP,  9BIG,  9DWJ,  9EI, 
9GK,  91 L,  9NX,  9PG,(9UC),  9ZB,(NZO), 
(XFI),  (X4L). 

2BAK,  Jaxepb  B.  Slavla,  Old  Foot  Rood  Oar- 
age, Tarry  town.  N.  Y.  (Fobranry). 

C.  W.— 1QN,  1RZ,  1ZE,  1BEA,  3BG, 
3BZ,  3CC,  3FS,  3GB,  3HG,  3HJ,  3HX, 
3KM,  3RF,  3RW,  3YP,  3ZN,  3Z0,  3ZY, 
(3XM),  3AAE,  3ADT,  (3AQR),  3ASV, 
3BKA,  3BLF,  (4BY),  4CO,  4 FT,  4GL, 
4ID,  4ZE,  4ZL,  SAN,  5BJ,  (SFV),  (5UU), 
8BK,  8DR,  8TL,  8JW,  8LX,  8SP,  8XV, 
8ZR.  (8ZV),  8AGO,  8AGZ,  8AHH,  8AJY, 
8AKQ,  8AQF,  8ARW,  8ASB,  8AUO. 
8AWP,  (8BEX),  (8BFX),  (830X), 

8BRC,  8BTP,  8BUM,  8BUN,  8CFP, 


phone,  J 
WYCB, 


8BBY,  8BCK,  8BDK,  (8BDY),  8BEP, 
8BGT,  8BHV,  (8BO),  (8BRL),  8BSY, 
8BUN,  (8BUM),  8BWI.(8BXC),(8BYM), 
(8BYP),  (8CAY),  8CEB,  8CEJ,  8CG, 
(8CP),  8CQ,  (8DY),  (8EA),  (8EB), 
(8EW),  8FI,  (8FT),  8HG,  (8HR),  8TD, 
(8IN),  (8JJ),  8KH,  8KK,  8KU.  (8KY), 
(8LH),  8LI,(8MZ),  8NO,  8NZ.  8PE,  8PL, 
8QC,  8QQ,  (8SP),  8TJ,  8TK,(8TT),  8TY, 
8UC,  (8UP),  8UH,  8VL,  (8VW),  (8WD), 
(8WE),  (8WO),  8WZ,  (8XE),  8YAA, 
8YM,  8YN,  (8ZAC),  (9AAW),  9AAY, 
9ABV,  9ACB,  9 A CL,  (9ACY),  9ACZ, 
9AEK,  9AFF,  9AFK.  9AFP,  9AFX,  9AGR, 
9AIF,  9AIG,  (9AIR),  9ALP,  9ALS, 
9AMG,  9AOE,  9AOJ,  (9APS),  (9APK), 
9AQV,  (9ARG),  9AR,  9ARY,  9ASK, 
(9ASN),  (9AU),  9AV,  9AWU,  9AWX, 
(9AWZ),  9AYH,  9AZA,  (9AZE),  (9BP), 
9DBW,  9DCX,  9DEH,  9DHZ,  9DIW, 
(9DKV),  (9DLX),  9DMJ,  9DPH,  9DQY, 
9DRJ,  9DSO,  (9DUG).  9DWJ.  (9DWP), 
9DXM.  9DYU.  9DZI,  9DZY,  (9CP),  9FS, 
9GN,  9HM,  9HR.  (9JQ).  9LF.  9LZ,  9ME, 
90U.  (90X),  (9PS),  90H.(9TL).(9UH), 
(9UU).  9VL.  9WZ,  (9WT),  9ZY, 

C.  W.— 1ADI.  1ADR.  (1AFV),  1AIP, 
1AMO,  (1AMS),  1ANO,  1ARY,  (1AVI), 
(1  AVR),(1AWB).1AXD,(1  AZW).(IBDI) 
(1BEA),  1BES,  (1BKQ),  1BIR,  (1BWJ),- 


2NE,  A.  H.  SAXTON.  Jenay  City,  N.  J.  (Jan- 
ary). Oa  a (login  tab*. 

C.  W.— Canadian  3BP,  1AFV,  1AIP, 
1AJP,  1AKB,  1AKC,  1ARY,  1AWB. 

1AXD,  1AYL,  1AZW,  1BCF,  1BDI, 

1BDW,  1BEA,  1BES,  1BKK,  1BKQ,  1BKR, 
1BSD,  1BSM,  1BWJ,  1BYK.  1CAK,  1CDR, 
1CGS,  1CHW,  1CJH,  IFF,  1QG.1QN.1TS, 
1UN,  1XJ,  1XM,  1XX,  1ZE,  2AJP,  2XQ, 
3ADT,  3AHK.  3BA.  3BC,  3BEC,  3BLF, 
3FS,  3HG,  3HJ,  3MO,  3RW,  3YP,  3ZO, 
3ZY,  4BQ,  4BY,  4CO,  4 EL,  4 FT,  4GL, 
5UU,  8ADG,  8ADR,  8AGL,  8AGO,  8AGZ, 
8AHR,  8AIF,  8AIL,  8AIO.  8AMK. 

8AQP,  8AQO,  8AWP,  8AXB,  8AXC, 

8BBK,  8BFX,  8BF.F,  8BK,  8BO,  8BOW, 
8BOX,  8BRL,  8BUM,  8BXH.8CEH,  8EA, 
8EB,  8IQ,  8IV,  8JL,  8JQ.  8JS,  8KH,  8KO, 
8NI,  8QB,  8SP,  8UK,  8VJ,  8VY,  8WA, 
8WR,  8WY,  8XK.  8XV,  8ZAE,  8ZN,  8ZV, 
9AAV,  9AJA,  9AJU,  9ASH,  9BBF,  9BED, 
9DV,  9DWJ,  9HW,  9NX,  9PG,  9ZB. 

Spark — Canadian  3BP,  1ALK,  1APO, 
1ARY,  1AW,  1AZK,  1BCF,  1BDT,  1BHR, 
1BOE,  1BQA,  1BRW,  1BVB.  1CHJ,  1CNI, 
1CP,  1FM,  1GM,  1HK,  1LZ,  IMA,  lOE, 
10J,  ION,  1RV,  1SN,  1WQ,  1XP,  1YB, 
1YD,  2AIJ,  2AJP,  2ANM,  2BY,  2GK,  2SZ, 
2XQ,  3 AC,  3BFU,  3GN,  3KG,  3LI,  3ME, 
8AHH,  8AHS,  8AIB,  8AMB,  8AMZ, 

8APB,  SARD,  8AXO,  8AXY,  8AYF, 

8AYN,  8BUM.  8BYP,  8FT,  8JJ,  8KY, 
8MZ,  8NZ.  8PL.  8UC,  8VW.  8 WE,  8XE, 
8YN,  8ZAC,  8ZP,  9AAW,  9ALE,  9ALS, 
9AMQ,  9AOE,  9APK  9AR,  9AU,  9AWG, 
9AWZ,  9AZE.  96P,  9CP.  9DKV, 

9DLX.  9DQO.  9DSO  9DWP,  9DY,  9DYU, 
9LF,  90X,  9QH,  9SP,  9UH,  9UU,  9ZJ. 

(Continued  on  p age  40) 
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American  Stations  Heard 
by  English  Amateurs 

{Continued  from  page  25) 

The  antenna  used  by  Mr.  Corsham 
consisted  of  a single  wire,  ioo  feet 
long,  in  the  form  of  an  inverted  L. 
Two  masts  were  used,  one  20  feet  high 
in  a garden,  and  the  other  secured  to 
the  chimney  of  the  house,  the  maxi- 
mum height  above  ground  being  46 
feet.  The  lead-in  was  taken  from  the 
highest  point  of  the  antenna.  As  the 
receiving  instruments  were  located  in 
a room  20  feet  above  ground,  the  free 
end  of  the  antenna  was  practically  on 
a level  with  the  receiving  instruments. 
A double  earth  connection  was  used, 
consisting  of  a single  wire  running 
under  the  antenna  wire  and  grounded 
at  the  far  end,  and  a connection  was 


also  made  to  the  water  piping.  Three 
tubes  including  a separate  oscillator, 
were  used  by  Mr.  Corsham  during  the 
test. 

The  antenna  used  by  Mr.  Spence, 
whose  address  is  Huntley,  Aberdeen- 
shire, consisted  of  a single  copper  wire 
45  feet  average  height  above  ground, 
length  of  horizontal  part  80  feet,  with 
down-lead  of  20  feet  to  instrument 
room,  the  latter  situated  25  feet  above 
ground.  Earth  connection  was  made 
to  the  water  piping  and  also  to  a wire 
running  under  the  antenna  and  earthed 
at  the  far  end.  Six  tubes  were  used 
by  Mr.  Spence,  who  states  that  his 
station  is  situated  in  the  middle  of  a 
forest,  and  is  particularly  badly 
screened  toward  the  west  by  sharply 
rising  ground,  and  also  by  trees,  which 
are  higher  than  his  antenna. 


N.  A.  W.  A. 

(Continued  from  page  43) 

6 P.  M.  to  7 JO  P.  M.,  local  period. 

7.30  P.  M.  to  9 P.  M.,  standby  for  con- 
certs. 

9 P-  M.  to  6 A.  M.,  long  distance  period. 

Subject  to  change  in  case  of  special  tests 
and  relays.  A A 

M UNROE  COX  (1CJR),  Swampscott, 
Mass.,  won  the  first  prize  in  the  Am- 
rad  Variometer  Name  Contest  recently 
concluded.  Amrad  Basketball  Variometer 
is  the  name  selected  by  the  Committee  of 
Award,  and  it  will  be  used  hereafter  in 
the  company’s  advertising. 

Raymond  R.  Howe,  West  Lafayette,  Ind., 
with  “Minimax,"  and  Wendell  J.  Reed 
(1BYL),  of  Auburndale,  Mass.,  with  “XE- 
lent”  were  awarded  second  and  third  prizes, 
respectively.  All  three  prize  winners  are  li- 
censed amateurs.  Mr.  Cox  received  two 
Basketball  Variometers  and  one  Basketball 
Vario-Coupler.  The  second  and  third  prizes 
were,  respectively,  one  Basketball  Vario- 
Coupler  and  one  Basketball  Variometer. 

(Continued  on  page  47) 


Gheran  Patent 

J.  H.  BUNNELL  & 


Bunnell  Instruments  Always  Satisfy 

Our  Jove  Detectors  Simplest  and  Best 

Beware  of  Infringing  Imitations 

Sample  mailed  for  $2.00  Tented  and  Guaranteed  Galena,  25  Cents 

Our  Keys,  Spark  Gaps,  Condensers,  Transformers,  etc.,  are  high  grade  but  inexpensive 
Distributors  of  Staudard  Electrical  Novelty  Company  Type  B "Cyclone"  Andion 
Batteries.  Alao  DeForest  and  all  other  makes  of  Hltth-Class  Wireless  Apparatus 
Send  stamp  for  our  No.  42-W  Catalog 

CO.  - - - - 32  Park  Place,  New  York  City,  N.  Y. 


Visit  Our  Booth! 

At  the  2nd  Annual  Amateur  Radio  Con- 
vention and  exhibition  at  the  Pennsylvania 
Hotel,  March  7th  to  11th. 

Radio  Horn 


ARkay 


LOUD 

SPEAKER 


Black 

Nickel  finish. 


Metal  Dials  with  vario  coupler-grid  aerial  plate  variometer  engraved  on 
German  Silver  dial.  Price  vario  coupler  3 H inch  dial 

Grid  and  plate  variometer  4 inch  diameter 

We  carry  all  other  makes  of  dials  and  arms 
Bakelite  panels,  1/8  inch,  3/16  inch,  and  1/4  inch  thickness,  cut  and  polished 
to  your  dimensions  “Per  7*ound 


$5.00 

6.00 

1.25 

1.40 

2.25 


Receiving  Sets  from  $1 5 to  $200 

Wiring  of  every  description.  An  absolutely  complete  stock  of 

Radio  Parts  of  Every  Description 
American  Electro  Technical  Appliance  Co. 

235  Fulton  Street,  New  York  City 


When  writing  to  advertisers  plesse  mention  THE  WIRELESS  AGE 
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FIRST! 

BEST! 

100% 


PACENT  UNIVERSAL  PLUG 

This  is  a radio  plug.  It  fits  all  standard  jacks — and  pocketbooks.  Of  course, 
no  solder  is  used  to  make  a connection  with  the  Pacent  plug.  The  cord  tips 
are  held  in  such  a way  that  pulling — up  to  and  beyond  the  breaking  of  the 
cord— only  tightens  the  grip.  Yet  the  tips  may  be  released  instantly  by  proper 
manipulation  of  the  springy  strips.  A soft,  velvety  black  finish  with  polished 
metal  parts  makes  the  Pacent  plug  easy  to  look  at;  it  is  truly  beautiful.  Rugged 
construction  makes  the  device  good  for  a lifetime.  There  is  only  one  Pacent 
Plug  and  that  is  approved  by  the  United  States  Government  and  used  by  the 
foremost  amateurs.  Don’t  forget  to  insist  upon  the  original,  1 00  % plug. 

FROM  YOUR  DEALER  OR  DIRECT  . $2.00 

You  should  have  a copy  of  our  booklet  PW  entitled  “Pacent  Radio  Essen- 
tials" which  will  be  sent  you  on  receipt  of  five  cents  in  stamps. 

Pacent  Electric  Company,  Inc. 

LOUIS  O.  PACENT,  Pl<*. 

Manufacturers  and  Distributors 

180  NASSAU  STREET NEW  TORE,  N.  T. 

Member  Radio  Section  Aeeooiated  Manufacturers  of  SUctrioal  Buppliee 


A perfect  rectifier  at  last,  fully  automatic 
and  foolproof  in  every  respect,  ft  can  be 
operated  by  anyone. 

THE  HOMCHARGER 

connects  to  nny  alternniing  current  socket,™ 
gives  a taper  charge — will  fully  charge  any  IM 
"A"  battery  over  night.  It  is  self- polarizing. 

Connect  your  battery  either  way  and  It  will 
always  charge.  , 

Automatically  disconnects  battery  when  power  is  Interrupted.  Ite- 
startg  charging  when  connections  are  restored.  Adjustable  for  wave  form, 
f resiliency  and  voliage.  Contains  only  one  moving  and  two  wearing  parts, 
lasting  thousands  of  hours,  replaceable  as  a unit  for  $1.00. 

The  highest  charging  rate,  greatest  efficiency,  and  simplest  of  nny  rectifier 
selling  for  less  than  $100.00.  liullettn  628  proves  It.  Ask  for  your  copy. 

Manufactured  in  sizes  for  charging  three  or  six-cell  batteries  from  both 
alternating  and  direct  current  circuits.  Cannot  injure  buttery — will  last  a life- 
time  approved  by  underwriters — satisfaction  guaranteed.  Fur  sale  by  all  Uadio, 

electrical  ami  accessory  dealers  or  shipped  ex- 
press prepaid  for  purchase 


Price  $18.50 


ATTENTION,  J10T0KIST8! 


The  AUTOMATIC  ELECTRICAL 
DEVICES  CO. 

110  West  Third  St.,  Cincinnati,  Ohio 

Canadian  Distributors — Rowley  & 


Moody,  Ltd.,  Toronto. 


( Oonttnuod  from  pope  44) 

SAP,  J.  KABTIN  SIMONS,  Philadelphia,  Pa. 
(January) 

Spark.— 1AW,  1HK,  1QA,  1BVB,  1ASF, 
2DK,  2DN,  2TF,  2TS,  31 W,  3ASC,  3AQR, 
8 WO,  8BVA,  8FT,  9CP,  9AAW,  9AGR, 
9AWX,  9DBE,  3BP,  3JL  Canadian- 
C.  W.— 1PE,  1 AFV,  2 AWL,  2AAX, 
2AYZ,  3EM,  3ZO-phone  and  cw,  4GL- 
phone,  811,  8JQ,  8BUM,  XF1. 

6TV.  CHARLES  C.  WHY  8 ALL,  L«i  O»to», 
Calif.  (January). 

SBY,  5EW,  SFA,  SFO,  5HK,  SIR,  SIS. 
(SIF),  5LB,  5MF,  5MK,  5NS.  SOF,  5TU, 
5UG,  5XB,  SXJ,  5XU,  SYI,  5YQ,  (5ZA), 
5ZAF,  5ZAM,  5ZZ.(6AHQ),  6ACY,  6AHA, 
6ADL,  6AMK,  6ADA,  6AEH.  (6AMN), 
6A1B,  6AVB,  (6AAU),  6AFN,  (6ASV), 
(6AAH ).(6ALU),  (6AKL),  6ALV,  6ALE, 
6ACR,  (6AHA),  6ATG  cw,  6ALD,  6ABW, 
6AGF,  6AVR,  (6ATH ),  6AKW,  (6AFP), 
(6AWX),  6ANG,  6AGP,  (6AK),  6AS, 
6AH,  6BCA,  6BGH,  6CU,  (6EN),  (6EX), 
(6EA),  6FH,  (6FT),  (6GT),  (6GP), 
(6GD  cw),  (6IV),  61 S,  6JD,  (6KS),  6KH, 
6KA  cw  and  spk.,  (6KC),  6KY  cw,  6KM, 
KW'G,  (6MH),  (6.V1Z),  6NG,  (60D), 

(60H),  60 L,  (6PJ ),  6PS,  (6PR),  6QK, 
(6RS),  (6TO),  (6TU),  6TF,  6UO.(6VX). 
6VK,  6VZ,  (6XH  cw  and  spk.),  6XAD  cw, 
(6ZAM),  (6ZX),  (6ZZ),  (6ZR),  7BK, 
7FI,  7YA,  7ZO,  9AQE,  9AEG,  9AMB, 
9AYS,  9ALU,  (9DUG),  (9DSD),  9DTH, 
9NX  cw,  9XAQ. 

8WO,  Harold  I.  Dralnard.  83d  Richmond  Am, 


Botrulo,  N,  T.  (,1000017), 


(1ABB),  (1ASF),  1 ARY,  1AW,  (1AZK), 
1BDT,  1BGF,  (1DY),  (1RV),  (ISNj, 
1 YD,  1ZE,  2AIM,  2ALY,(2ARB),  2AWF, 
(2BK),  (2DK),  2DN,  2EL,  2FD,  (2FP), 
(2HJ),  (2JU),  (20M),  (2PL),  2TS,  2UE, 
(3AHK),  (3AQR),(3ARM),  3BG,(3CA), 
3CC,  (3CG),  3DH,  3IW,  3KM,  3NB, 
(3QN),  (3VW),  3XF,  (3HG),  (3HJ), 
(3ZA),  (3ZM),  (4EA),  4AG,  4BQ,  4CO. 


(4CX),  4DH,  4EY,  SFV,  5HK,  5JD,  5SM, 
5ZA,  5XA,  5ZL,  5ZZ,  (8AQV),  (8ARD), 
(8AFD),  (8AFB),  (8AFG),  (8AJT), 


(8AKP),  (8AKW),  (8ARG),  (8ARS), 

(8AUY),  (8AVT),  (8AYS),  (8AYN ). 

(8BA),  (8BAH),  (8BFH),  (8BRL),  8DR, 
(8DY),  (8EA),  (8EF),  (8EW),  8EZ» 

(8FI ),  8FT,  8HG,  (8HY),  (8IN),  8JJ, 
(8MJ),  8NO,  801.  8RQ,  8SP,  (8TJ), 
(8UC),  (8YL),  (8WE),  (8WD),  (8WZ), 
(8YAA),  (8ZAC),  8ZW,  9AAJ,  9AAP, 
9AAW,  9ACB,  (9AGR),(9ATN),(9AVE), 
(9AKR),  (9CP),  (9DKQ),  (8AWP). 

8BRL.  (8HJ),  (811),  8SP,  8XX,  8XK. 
8ZG.  9AIG.  (9DWJ ),  (9DKV),  (9DNC), 
9DXM,  9DYN,  (9GP),  (9HR),  9HM, 

(9HT),  (9JN),  (9ME),  9MC,  9PC,  9PS, 
(9TL),  (9TZ),  (9UH),  (9UG),  (9VK). 
(9WT),  (9WI),  9ZN,  Canadian  (3BP)„ 
(3EI),  (3FQ),  (3GE),  (3JL),  3QJ,  8SE. 

C.  W— (NOF),  NZO,  1 ARY,  1AJP, 
1BCG,  1UN.  (1XM).  1ZE,  2AWL,  (2F.H), 
(2KL),  f2X0E  2XX,  3AHK-phone,  VY, 
QSA,  3ZO,  4BQ,  4GL,  SAN,  SFV. 


8CI*.  Orlo  Palmer,  Holland.  Mich.,  (Jannary). 

(2ARB),  2ARM,  2BFU,  (2BM ),  2BK, 
2EL,  (2FP),  (2JU).  20 M,  2PU,  3AJD, 
3BK,  (3FB),  4CG,  4CX,  4DH,  4BQ,  4GN, 
SBY,  5FR,  (5FO),  5HK.  51Q,  SIS,  5PG, 
5TU,  5ZA,  SZL,  8AAP.  8ACF,  (8ACO), 
(SAFA),  (8AFB),  8AFG,  (8AIE),  8AIZ, 
(8ATK),  (8AKQ),  8AKV,  (8AMZ), 

8ANO.  8AOG,  8ARD,  8ARS,  8ATU, 
(8AUM),  (8AUV),  (8AVE),  (8AVT), 
(8AXN),  8AXO.  8AYN,(8BAZ),(8BBU). 
(8BCY),  8BF.P,(8BEN).  8BHV,(8BLWV 
(8BUM),(8BTL).  8BWD.(8BXC),  8BXX, 
(8ZAA),  8ZAC.  8BA.  8CH,  (8EB),  8EF, 
8EW,  8FI,  8FT,  (8JP),  (8JT),  (8NZ>, 
801.  8QQ,  (8SP),  (8UC),  (8YN),  (8VYS, 
(8XF.),  (8WD),  9AAP,  9AAW,  9ACB, 
(9ACL),  (9AEF),  9AEZ.  9AFF,  (9AGR), 
(9AGN),  9AIF.  9AIR,  (9AIU),  (9AJHV, 
(9ALP),  (9ALU),  9AMK,  9AMQ, 

(9ANO),  (9AOH),  (9AOJ),  9APK, 
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(9ARZ),  (9ASJ).  (9ASK),  (9AUH), 

9AUL,  9AVP,  (9AWZ),  9AYH,  9AZA, 
(9AZE),  (9BDS),  (9B1J),  (9UAZ), 

(9DBU),  (9DCW),  9DHD,  (9DHZ), 

(9DKQ),  (9DKV),  (9DLX).  9DLD, 

9DMM,  9DQQ,  (9DRA),  9DSD,  9DTN, 
9DYU,  9DVW,  9DXM,  9DXW,  9DVY, 
9DZE,  9DZI,  9DZK,  9AF,  9AR.9AU.9AK, 
9BP,  9BF,  (9CP),  (9FS),  9FU.  (9GN), 
(9GX),  9HM,  (9IB),  9IZ,  9JN.  9JV,  9LF, 
9MC,  9ME,  (9MS),  9MQ,  9NQ,  90A, 

S90X),  (90U),  90R,  (9PD),  9PI,  9PJ, 
9RC),  (9T0).  9TI,  9TL.  (9UH  >,(9UU), 
9VL),  9VV,  9WI,  9X1,  9YQ,  9ZN,  (Can. 
GN). 

8BDB,  Joe  Hill,  11172  Ts.  8t.,  Charlsitown, 
w.  t«.  (January). 

C W.— 1AFV,  1ANQ,  1ARY,  1AYL, 
1AZW,  1BCG,  IBDI,  1BEA,  1BIQ,  1B1R, 
1BKQ,  1CGS,  IDF,  1IV,  1QN,  1UN,  1ZE, 
(2AAB),  (2AJW),  2AJF,  2AWF,  2AWL, 
2AYVt  2BAK,  2BAY,  2BFZ,  2BGH, 
(2BNZ),  (2BRG),  2BYG,  2FD,  2QF,  2VA, 
2WP,  2ZV,  3AAJ,  3AAO,  3AAY,  3AFU. 
3AGK,  3AHK,  (3AID),  (3ALO).  3AQR, 
3BA,  3BHL,  (3B1J),  3BKX,  3FS,  3GH, 
?3HG),  3 KM,  30Q,  3RQ,  3ZN,  3ZO,  3ZY, 
3BZ,  3SQ,  4BK,  4BT,  4BY,  4CG,  4CO, 
4CY,  4EB,  4EH,  4EL,  4EO,  4GX,  4GL, 
4ID,  4ZE,  5UU,  SFV,  SAN,  5DA,  5KU, 
5AZ,  SEK,  5XN,  SZX,  6PD,  (8AIO), 
(8AQV),  (8AWZ),  (8BEF),  (8BHX), 
(8IQ),  (8WY),  9AAY,  9AIH.  9ARK, 

9BLO,  9BBF,  9BED,  9BIQ,  9DDU,  9DKP, 
9DPE,  9DIG,  9DWJ,  9KR,  9SJ,  9LE,  9UK. 


i N.  A.  W.  A. 

( Continued  from  page  4S) 

'['HE  Sisterhood  of  the  Temple  Beth  Elo- 
him  is  holding  a bazaar  on  March  25, 
26,  27  and  28,  afternoons  and  evenings,  at 
tbe  Temple  Building,  812  Faile  street, 
Bronx,  New  York  City.  One  of  the  fea- 
tures will  be  a radio  exhibit,  call  letters 
2BEC.  A A 

A T a recent  meeting  of  the  Irvington, 
N.  J.,  Radio  Club,  the  officers  for  the 
year  of  1922  were  elected:  President,  Her- 
man Enderwood;  first  vice-president,  Ed- 
ward Heim;  second  vice-president,  Herman 
Fisher;  corresponding  secretary,  H.  A. 
Wien;  recording  secretary,  C Rassnagle; 
treasurer,  Alfred  Oechler;  representatives 
to  the  Second  District  Radio  Council,  Ed- 
ward Heim  and  Alfred  C Mills. 

A A 

THE  call  1FM  has  been  assigned  to  the 
Portland  Y.  M.  C.  A..  Portland,  Me. 
All  communications  in  reference  to  the  work 
of  this  station  should  be  addressed  to  Radio 
operator,  Y.  M.  C.  A-,  Portland,  Me. 

A A 

MR.  JOHN  M.  FORSHAY  has  been  ap- 
pointed district  manager  of  the  New 
York  office  of  the  Jewell  Electric  Instru- 
ment Co. 


w 

M 
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FOR  PROMPT  SHIPMENT 

Variocoupler  $5.00,  with  dial  $6.00 
Variometer  $5.00,  with  dial  $6.00 
W M C Crystal  Detector, 

without  crystal  $1.00 

Complete  stock  of  switches,  binding  posts, 
terminal  bases  and  contacts. 

At  Your  Dealer '»  or  uireet 


w 

M 

C 


Dealers  and  Radio  Citizens 

Order  Your  Needs  From  Our 

LARGE  AND  COMPLETE  ASSORTED  STOCK 
PARTS  OF  ALL  KINDS  COMPLETE  SETS 

Largest  Stock  Radiotrons  and  Kenotrons  in  U.  S.  A. 

Write  for  our  new  price  list  No.  100-E 


LUDWIC 


ft  CO. 


Ludwig  Hommel  & Co. 

530-534  Fernando  St., 
PITTSBURGH,  PA. 


IN  GREAT  DEMAND  BY  WIRELESS  OPERATORS 

Genuine  (Old  Style)  Single  Lever  ITT  D D ft  P I CY 
IMPROVED  Marlin  Y IDlVUl  LLA 

Tbe  Genuine  Old  Style  Single  I-ever  Improved  Martin  Vlhroplex  Is  In  greet  demand  by  experi- 
enced wireless  operators  because  it  transmits  Clenrer.  Fnster  slcnals  than  is  possible  on  toe 
ordinary  key,  and  because  it  reduces  muscular  effort  to  the  minimum.  ___ 

This  world-famed  sending  machine  holds  all  lone  distance  newline  records  in  tend,  cable  and  radio  — 

service.  In  sddltion  to  the  features  which  made  these  records  posslh  e.  the  IM- 
PROVED  VTRROl*I,EX  embodies  a number  of  improvement*  designed  to  make  It  even  more 

valuable  be  wireless  operators.  Tbe  Vlbroplex  le  used  by  Cede  Is- 

mew  AND  IMPROVED  FEATURES  .tractor,  of  Radio  Is.tituU  of  AoM-taa, 

Improved  Truanlon  Dover  (formerly  Maroonl  Institute).  America's 

ConTratrn*1^,**  °nt*C‘  ^ Foramojt  Sehra.  for 

Improved  Design  Radi.  Telegraphy,  la  Teoohlsg  Code 

Whether  actively  engaged  la  Radio  service  or  an  erperinnmtsr,  Ton'll  need  the  XMPBOVHD  Reception. 

*r.rgzr  . . m.oo  ™ 

Remit  by  Honey  Order  or  Roistered  HalL  WIRK1R88  OPERATOR 

THE  VIBROPLEX  COMPANY,  INC.,  Dept.  WA,  825  Broadway,  New  York  j.  b.  albkioht,  PreoMoat. 
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HECO 

VARIABLE  CONDENSERS 


n 


Made  in  23  and  43  plate.  Spac- 
ing of  plates  and  casting  of 
pillars  and  plates  give  uniform 
capacity  at  all  times.  Spring 
bearings  assure  even  tension 
and  good  contact.  Parts  made 
and  assembled  under  direct 
supervision  of  our  radio  en- 
gineers. 


We  can  positively 
guarantee  24  hour 
shipments  on  all 

No.  100  28-plate  .0005  MFD  List  84.00  orders. 

No.  200.. 48-plate  .001  MFD  List  84.50  Special  proposition  open  to 
Prices  do  not  Include  knob,  dial,  or  scale.  jobbers  and  dealers. 

HATFIELD  ELECTRIC  COMPANY 

Indianapolis,  Ind. 


LISTEN  TO  THE  WORLD’S  MUSIC  WITH 

1RESCO  810  Treaco  Binding 

TUNERS  Post.  10  for  fl.00 

K.  D.  Condensers  2*  ^rv,lu^ui°8 

21  Plate  '.'.’..'*2:25  ■■■P  TDTCTA 
41  Plate  ....  3.20  ^ 1 I\L  J t U 

Add  Parcel  Post  Davenport,  low* 

Licensed  under  Armstronr  Patent  No.  1,113,149 


Queries  Answered’ 

ANSWERS  wiU  be  given  in  thia  depart- 
- ment  to  questiona  of  oubecrfcera, 
covering  the  full  range  of  wlrelaaa 
subjects,  but  only  those  which  reiata  to  the 
technical  phases  of  the  art  and  which  an 
of  general  Interest  to  readers  will  be  pub- 
lished here.  The  subscriber's  name  and 
address  must  be  given  in  all  letters  and 
only  one  aide  of  the  paper  writtaa  on; 
where  diagrams  are  necessary  they  meat 
be  on  a separate  sheet  and  drawn  with 
India  ink.  Not  more  than  five  questions  of 
one  reader  can  be  answered  in  the  aama 
issue.  To  receive  attention  these  rules  moat 
be  rigidly  observed. 

Positively  no  questions  answered  by  maB. 


TRESCO 


H.  C.  J.t  Mt.  Vernon,  N.  Y. 

Q.  1.  I wish  to  wind  an  electro-magnet 
two  inches  i.i  length  on  a core  one-quarter 
of  an  inch  in  diameter  to  operate  on  a six 
to  ten-volt  current. 

Would  you  be  kind  enough  to  tell  me 
the  proper  gauge  wire  and  the  number  of 
layers  or  turns  of  wire  to  use  in  order  ta 
get  the  greatest  magnetic  strength? 

Ans.  1.  Your  requirements  are  rather 
vague  as  you  state  that  you  wish  to  obtain 
the  greatest  possible  magnetic  strength. 
You  further  do  not  state  the  number  af 
amperes  which  you  wish  to  use. 

The  number  of  turns  of  wire  and  the 
number  of  amperes  of  current  determines 
the  magnetic  strength. 

Would  suggest  that  you  wind  your  mag- 
net with  No.  22  magnet  wire  and  about  18 
layers  deep,  the  full  length  of  the  core. 

J.  C.  S.,  Salt  Lake  City,  Utah. 

Q.  1.  Will  you  please  publish  the  dia- 
grams of  the  following  circuits  mentioned 
in  the  article  entitled,  "Ten  Tube  Receiving 
and  Transmitting  Set,”  in  the  January  Age? 

1.  Tube 

2.  Ultraudion 

3.  Variometer  Regenerative 

4.  Tickler  Feed  Back 

5.  Double  Coil  Primary 

Or  if  these  circuits  have  been  published 
within  the  past  years  in  The  Wireless  Ace 
will  you  give  me  references? 

To  a beginner  these  terms  are  somewhat 
confusing.  I thank  you. 

Ans.  1.  The  diagrams  requested  by  you 
have  been  published  from  time  to  time  in 
this  magazine,  but  I suggest  you  procure  a 
copy  of  the  “Wireless  Experimenter’s  Man- 
ual,” by  E.  E.  Bucher,  from  the  Wireless 
Press,  326  Broadway,  New  York. 


Type  TRU  Concert  Receptor 


$50.00 


“ACE  RADIO  CONCERT  RECEPTOR”  ‘J* 

electric,  to  stand  1,500  volts.  Give  size  of 

A plates  and  thickness  of  mica  in  Cm.  and  Mm. 

Ans.  1.  A single  sheet  of  high  grade 
mica  3 inches  by  4 inches  by  .002  inch  will 
Jk  PJ""  give  a capacity  of  -004  mfd.  and  will  with- 

AA  L .»  stand  1,000  volts,  so  we  would  recommend 

* * mica  sheets  4 inches  by  5 inches  by  .004 

E inches  with  conducting  material  3 inches 

by  4 inches,  and  this  will  mean  four  of 
these  condensers  connected  in  parallel.  If 
you  cannot  obtain  mica  .004  inches  thick 
or  _____  _ egg  go  you  can  use  two  sheets  of  mica  -002  indies 

* ' thick  laid  one  on  top  of  the  other. 

the  efficient  reception  of  Radio  Telephone  Concerts  Q.  2.  How  many  volts  would  a paper 

astlnir  Stations.  The  ease  with  which  this  Receptor  condenser  stand,  if  paper  were  soaked  in 

mpllcity  of  operation  make  it  Ideal  for  use  by  even  naraffine? 

s knowledge  of  radio  necessary  to  secure  results.  parumne.  . . . , ,,  . 

Ans.  2,  Approximately  100  volts,  de- 

Supplies  and  maintain  a prompt,  reliable  'Mali  Order  pending  unon  the  grade  of  paraffine. 
rId'  Q.  3.  With  what  results  could  the  new 

amps  for  ratuiog  to  Dept.  “C"  Radiotron  UV-200  and  UV-201  be  used  in 

connection  with  a De  Forest  Amplifier  Type 

Nr-* /~vy  ivnif  p\rir  ¥ F 2 No.  65  and  Type  P-300? 

EQUIPMENT  CO.,  Inc.  Ans.  3 Good  results. 

utors  and  Retailer,  of  Radio  Apparatus  Q .4'  . W°u>d  _th«  transformers 

manufactured  by  R.  C.  UV-712  give  much 
RNER,  CINCINNATI,  OHIO  better  resuits? 

Radio  nxb.  Willi  Ans-  4.  Yes.  as  they  are  designed  to 

work  with  the  UV-201  tube. 

When  writing  to  advertisers  please  mention  TITE  WIRELESS  AOR 


This  unit  la  especially  designed  for  the  efficient  reception  of  Radio  Telephone  Concerts 
from  even  the  most  distant  Broadcasting  Stations.  The  ease  with  which  this  Receptor 
can  be  installed  and  the  extreme  simplicity  of  operation  make  it  Ideal  for  use  by  even 
the  most  inexperienced.  No  previous  knowledge  of  radio  necessary  to  secure  results. 

We  stock  a complete  line  of  Radio  Supplies  and  maintain  a prompt,  reliable  'Mall  Order 
Service  that  reaches  all  over  the  world. 

Send  Sc  In  stnmps  for  ratuiog  to  Dept.  “C" 

THE  PRECISION  EQUIPMENT  CO.,  Inc. 

Manufacturers,  Distributors  and  Retailers  of  Radio  Apparatus 
PEEBLES  CORNER,  CINCINNATI,  OHIO 
Cable  Address  "ACB,  Cincinnati."  Radio  NXB.  Willi 
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CHARGE  IT 


A\  HOMCHARGER 

The  HOMCHARGER  will 

Charge  your  battery 
overnight  at  a of 
? CV**  hut  four  or  five  cents 

for 

2.  Insure  the  right  fila- 
1 ment  current  at  all 

\ times. 

J 3.  Charge  a 3 to  12  cell 

**^» — ■**~'"‘**s  battery  at  from  4 to  8 

amperes. 

4.  Double  the  life  of  your  battery. 

5.  Eliminate  all  charging  bills  and  thereby  pay  for  itself 
in  a short  time. 


When  ordering  state  whether  for  use  with  50  or  60 
cycles  alternating  current.  Also  direct  current  types. 

Price  F.  O.  B.  Los  Angeles  or  Oakland 


$20 


Western  Radio  Electric  Co. 


637  South  Hope  Street 
LOS  ANGELES,  CAL. 


274  Twelfth  Street 
OAKLAND,  CAL. 


WIRELESS 

CATALOGUE 


Whether  you  ere  Interested 
1»  e complete  radio  receiv- 
ln«;  outfit,  or  a half  a dozen 
bl-ding  post 8,  yon'll  find  the 
the  particular  Instrument, 
beet  for  your  needs.  In  Cor- 
win's Catalogue.  Send  10c, 
(credited  to  | /our  first  order) 
tor  your  copy  today  ! Where’s 
the  nearest  mall-box  ? 


A.H.CORWIN&GO. 

4 W.  Park  St.  Dept.  C 

Newark  New  Jersey 


You  Couldn’t  Buy 
This  Knowledge— 

AT  each  ef  the  SOB8INC  offices  there 
/J  are  thoroughly  trained  professional 
* 1 radio  men  who  knew  from  experience 
the  past  performance  of  each  piece  ef 
apparatus. 

Backed  hr  the  most  complete  stocks  of  the 
loading  lines,  these  men  can  advise  aad 
help  yon  In  Investing  year  money  in  radio 
equipment  to  year  beet  advantage.  It  le 
well  worth  yonr  while  to  take  advantage  of 
this  service,  aad — It  eosts  NO  MORE  to 
bay  from 


Stanton’s  WIRELESS  Bulietlu  | -=^S0BS!NC_ 


Vl  On  Keep  up-to-date.  Learn 

about  all  the  big  recent 
Improvements  in  radio  ap- 
paratua. 

yftjr  84  pages  chnck  full  of 

best  and  biggest  values  of 

24-JTnur  Amerla's  61  leading 

manufacturers.  Most  com- 
aermcc  plete,  Including  everything. 

We  pay  two  N_8  leaders: 

, Red-Head  Radio  phones. 

Shipping  8000  ohms,  mlllinry  din 

Chargee  head  band  with  cord  |kK 

Get  the  complete.  Per  pair. 

latest  Arlington  Tested  Crystals, 

Don’t  buy  Gnlemt  or  Silicon. 
till  you  Cert  fled  infer 

see  this  sensitive.  Crystal  v 

catalog.  Write  for  Rig  Free 

Catalog  Today 

THE  NEWMAN-STERN  COMPANY 

Newman-Stern  Building,  Cleveland,  Ohio. 


We  have  just  prepared  an  interesting  little 
booklet  Illustrating  the  best  apparatus  on 
the  market  today.  Fill  In  coupon  and  en- 
close 6 cents  In  stamps  to  pay  postage  on 
your  copy. 


The  Authority  on  Wireless  Stocks 


Radio  Corp.  of  America  Spanish  Marconi 
American  Marconi  Canadian  Marconi  i 
English  Marconi  Federal  Tei.  & Tel.  | 
Do  Forest  Radio  Tel.  & Tel.  f 

Wm  make  firm  markets  in  all  the  above  stocks  J 

Send  for  From  Bulletin 

FRANK  T.  STANTON  & CO. 

Broad  5819  35  Broad  St.,  N.  Y.  C-  L 

writing  to  advertisers  please  mention  THE  WIRELESS 


RADIO  SERVICE  INC.<_y 

80  Washington  Street,  New  York.  N.  Y. 

Branch  Offices  and  Dealers  Everywhere 

"The  Largest  Radio  Chain  Store  System 
in  the  World ” 


{DEALERS 


Wire  for  Interest- 
ing Proposition. 


SOBSINC.  80  Washington  St.,  New  York. 
Herewith  6 cents  in  stamps  to  pay  mailing 
expense  on  my  copy  of  your  latest  booklet. 
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TYPE  247  CONDENSER 


ANOTHER 

GENERAL  RADIO 


ACCOMPLISHMENT 


T?OR  MANY  YE  ARB  the  General  Radio  Comp  ant  has  been  supplying  the 
#T  research  and  educational  Institution  laboratories  throughout  the  country 
with  high-grade  radio  apparatus  suitable  for  research  work.  Only  Instru- 
ments of  the  finest  quality  are  accepted  In  this  class  of  work.  The  experience 
obtained  in  this  line  has  enabled  us  to  design  instruments  for  the  citizen  radio 
field  that  represent  the  latest  developments  in  engineering  and  mechanical  skill. 

The  newest  instrument  in  this  line  is  the  variable  air  condenser  illustrated 
above.  Here  is  an  instrument  of  laboratory  Quality,  yet  selling  at  a price 
within  reach  of  the  experimenter. 

EXAMINE  SOME  OF  ITB  FEATURES  I 

CAPACITY  SCALE:  In  addition  to  regular  scale  divided  into  100  equal  divi- 
sions, the  dial  Is  also  graduated  in  mlcromicroflarade,  thus  showing  capacity 
at  any  setting. 

LOW  DIELECTRIC  LOSS:  Hard  rubber  is  the  only  solid  dielectric  used.  Quan- 


tity used  is  small  and  is  so  placed  with  respect  to  the  electrostatic  field 
that  the  dielectric  hysteresis  losses  are  kept  a minimum.  This  Is  a very 
Important  feature  in  obtaining  sharpness  of  tuning,  and  one  which  la  com- 


monly overlooked  in  condenser  construction. 

PLATES  SOLDERED  TOGETHER : Resistance  Is  reduced  and  kept  constant 
Capacity,  alto,  kept  constant 

HEAVY  ZINC  PLATES,  ADEQUATELY  SPACED:  Danger  of  short  circuiting 
minimized. 

SPECIAL  SPRING  HEARINGS : Tension  always  remains  the  asms.  Good 

contact  insured. 

THRUST  A Li.  ON  ONE  BEARING:  No  short  circuiting  If  dlataooa  between 

bearings  Is  changed. 

LOW  ZERO  CAPACITY:  Makes  wide  range  possible. 

METAL  CASE  GROUNDED  TO  ROTARY  PLATES:  ShMds  condenser,  reduc- 
ing capacity  effects  of  hand  while  tuning. 

You  cannot  afford  to  deny  your  set  the  advantages  of  this  condenser. 
Give  the  long  distance  messages  a chance. 

Inspect  this  condenser  at  your  local  dealer's. 

TYPE  247  CONDENSER,  COMPLETELY  MOUNTED, 
CAPACITY  .001  MICROFARAD 

PRICE  $5.50 

MAY  ALSO  BE  SUPPLIED  UNMOUNTED  FOR  PANEL  MOUNTING 
Bend  for  Free  Radio  Bulletin  910-W 

General  Radio  Co. 

Massachusetts  Avenue  and  Windsor  Street 

Cambridge  39  Massachusetts 

Standardize  on  General  Radio  Equipment  Throughout 


If  you  have  anything  to  sell , use  the 
Wireless  Age  Classified  Section 


Keco-Radio  Storage  Batteries 

The  highest  grade  of  battery  built  especially^  for 

I the.  wireless  instruments 

Solid  oak  box,  natural  finish,  highly  varnished,  6 Volt,  7 heavy  “Cristol”  Plates 
per  cell,  50  Am. 

We  are  the  largest  builders  of  exclusive  wireless  batteries  in  the  country,  Thou- 
sands in  use,  Sold  by  all  leading  dealers  or  shipped  direct  $20.00. 

KALB  ELECTRIC  CO.,  7323  Manchester  Ave.,  St.  Lonis,  Mo. 

Dealers  write  for  discounts  for'  1922 


VERNIER  RHEOSTAT 


Patent 

Pending 


FOR  THE  MODERN 
CRITICAL  TUBE  ~ 

The  first  and  only  rheostat 
made  having  but 

ONE  SINGLE  KNOB 

for  both  rough  and  fine 
adjustments. 

SIMPLE  QUICK  POSITIVE 

Highly  finished  Condensite 
base  and  knob.  Phosphor 
bronze  contact  springs.  All 
metal  parts  polished  nickel 
plate.  Diameter  only  2y&". 

Price  Only  $1.50 

Add  Shipping  Weight  1 pound 

Get  it  at  your  dealer  or  send 
direct  to  us.  Sold  on  a satis- 
faction or  money  back  guar- 
antee. 

Dealers,  Jobbers,  Manufac- 
turers: Write  immediately  for 
attractive  proposition. 

Klosner  Improved 
Apparatus  Company 

2404  Crotona  Avenue,  Dept.  W 
New  York  City 


Read  Pages  32  and  33 


MUTUAL  PURCHASERS  ASS’N 

Send  stamp  for  parttcuiara  re- 
garding the  Mvlng  you  can 
make  on  anything  radio  yon 
require. 

t-4  Stone  Street,  NEW  YORK 
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THE  A-P  VT 
AMPLIFIER 
OSCILLATOR 

— the  Amplifier  used  by 
the  U.  S.  Nnvy.  “Use 
the  tube  the  Navy  uses.’ 
Price  fS.no. 


— in  home  sets  or 
amateur  stations— 

this  A-P 

combination 


It  is  well  known  to  the 
radio  art  that  no  tube 
can  be  both  an  amplifier 
and  an  efficient  detector 
of  spark  signals.  Only  a 
combination  of  tubes 
can  give  complete  ef- 
ficiency. Remember  that, 
and  when  buying  tubes 
insist  on  the  A-P  com- 
bination here  Illustrated. 
In  this  A-P  combination 
the  efficiency  of  neither 
tube  is  decreased  by 
trying  to  nmke  It  per- 
form the  functions  of 
tile  other,  but  each  is 
highly  specialised  and 
fully  developed  to  per- 
form In  its  own  capaci- 
ty, the  two  operating  to- 
gether, tints  providing  a 
higher  efficiency  titan 
can  possibly  be  accom- 
plished by  any  one  tube 
or  In  any  other  way. 


■irP 


THE  A-P 
ELECTRON 
RELAY 

— the  most  sensitive  de- 
tector of  spark  signals 
known  to  the  radio  urt. 
Price  $RX ML 


A-P  Tubes  are  licensed  by  the  Radio  Corporation  of  America  under 
DeForest  Audion  and  Fleming  patents  for  amateur  and  experimental  use 
in  Radio  communication. 


Atlantic  Pacific  Radio  Supplies  Company 

638  MISSION  STREET,  SAN  FRANCISCO,  CALIFORNIA 

Eastern  Office — II  Kirk  Place,  Newark.  New  Jersey 
HENRY  M.  SHAW,  President 
National  Distributors  for  the  Moorhead  Laboratories.  Inc. 


-tubes  which 
heard  across 
the  Atlantic 


With  A-P  tubes  Paul  F.  Godley,  American  radio 
engineer,  recently  succeeded  In  receiving  radio 
messages  In  England  across  the  Atlantic  from 
the  U.  S.  After  returning  to  America  he  wired 
the  A-P  Co.: — 

GODLEY’S  TELEGRAM 

“Your  (A-P)  tubes  used  exclusively  in  super- 
heterodyne with  excellent  result  tubes  selected 
on  this  side  remained  intact  and  carried  on 
throughout  entire  procedure  also  used  your 
(A-P)  tube  as  detector  with  this  outfit" 

(Signed)  OODLEY. 

USE  A-P  TUBES  FOR  EFFICIENCY 


9< 


Type  222  Price  $75.00 


A Tuska  Wireless  Receiving  Set  for  the 
Home.  You  make  no  mistake  in  de- 
manding 

TUSKA  APPARATUS 


The  C.  D.  Tuska  Company 

26  Hoadley  Place 
js.  Hartford,  Conn. 


C-W-APPARATUS 

Has  Stood 
the  Test 

of  Time 

EFFICIENT 

DCRABl/E 

ATTRACTIVE 

CONVENIENT 

The  first  C.W.  apparatus 
on  the  market.  Ask 
your  dealer,  or  us 
for  Acme  Cata- 
log describing 

C.  W.  Power  Transformers 
C.  W.  Filament  Transformers 
Modulation  Transformers 
Choke  Colls 
C.  W.  Inductances 
Amplify  I ngr  Transformers 
Amplifiers 
Detectors 

Spark  Transformers 
Anti  Light-Blinkers 

ACME 

APPARATUS  CO. 

190  Massachusetts  Avenue 
Cambridge  39,  Mass. 

Transformer  and  Radio 
Engineers  and  Manu~ 
facturers 

New  York  Sales  Office 
1270  Broadway 


•>  *■ 


The  Simplex  Varlo-Coupler  Panel  Mounted  makes 
an  Ideal  short-wave  tuner  for  the  beginner, 
when  used  In  connection  with  a variometer  or 
variable  condenser  in  the  secondary  circuit. 

Varlo-Coupler,  Panel  Mounted,  as  Mas.  $11.50 

Varlo-Coupler,  Unmounted 6.00 

Variometer,  Panel  Mounted  0.75 

Variometer.  Unmounted 6.00 

If  your  dealer  does  not  have  them,  he  will  got 
them  for  you. 

SIMPLEX  RADIO  COMPANY 

1013-15  Rictee  Ave..  Phila..  Pa. 


NEW  MOTORS 


FOR  ALL  PURPOSES 
STANDARD  MANUFACTURERS  | 
PROMPT  DELIVERY 

ALL  SIZES  UP  TO  5H.P. 

| We  Specialize  In  Small  MotorsEGenerators  | 

All  PHASES  AND  FREQUENCIES.* -IN  STOCK  AT  AIL  TIMES 
I Largest  exclusive  Mail  Order  Smi^Molordcalers  inlhe  world  I 

| CHAS.  H.  JOHNSTON,  BtuQwest  End,  Pittsburgh, Pa. J 


WIRELESS, TELEPHONE  GENERATORS 

500  VOLT- 100  WATT  - 3400  R.P.M. 
FDR  MOUNTING  MOTOR  GENERATOR  SETS. 
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FEDERAL  HEADPHONES 


2200 

OHMS 

it  Ta  / s8-00 

vlf  Td  post 

V m rim 

M 8200 

'**14  W OHMS 

X T $to.50 

- \ J POST 

PAID 

An  exceptional  Value — Made  Pos- 
sible by  quantity  production: 

SPECIAL— For  $1.60  Extra,  we  will 
equip  either  headset  with  a $1.76 
Federal  Universal  Flue. 

Dealers:  Vve  can  supply  you,  too. 
Our  25c  "ADD-A-PAGE"  Catalog  Is 
free  with  every  cash  purchase. 

Somerville  Radio 
Laboratory 

176-178  Washington  Street 
BOSTON,  MASS. 


GET  ACQUAINTED  SALE 

Offer  Expires  March  IS 
Order  from  this  Ad. 


Keg.  Price  Sale  Price 
Detector  (cabinet)  ....$15.00  $11.73 

1- ai age  AmpliHer  18.00  IB.75 

2- 8tnge  Amplifier  33.00  29.30 

Deieclor  and  l-atage  . . 30.00  20.73 

Detector  and  2-stage  . . 43.00  39.30 


Deieclor  and  l-atage  . . 30.00  20.73 

Detector  and  2-stage  ..  43.00  39.30 

UNEXCELLED  WORKMANSHIP 
GUARANTEED 
Dealert : Write  for  our  dope 

Radio  Research  Laboratories 

1005  Elm  Street  - - Cincinnati,  Ohio 


KEYSTONE  RHEOSTAT 


The  "Keystone”  Is  one  of  the 
finest  constructed  rheostats  on  the 
market,  and  is  made  of  the  best 
heat  resisting  and  durable  material 
possible  to  obtain.  Neat  in  appear- 
ance. Is  2^4"  diam..  deep,  and 
*4"  shaft.  All  parts  are  made  of 
brass.  and  pointer  is  of  heavy 
brass  nickel  plated  and  polished. 
Resistance  is  6 ohms,  atnps. 

carrying  capacity.  Can  be  easily 
mounted  on  back  of  panel  by  only 
drilling  two  holes,  also  din!  can  be 
i - of  • he  knob  and  point- 

er furnished.  Resistance  is  wound 
fishily  on  an  insulating  strip  and 
cannot  become  loose.  Sold  on  guar- 
antee of  satisfaction  or  purchase 
price  will  be  refunded. 

PRICE  $1.25 

Amateurs  and  constructors,  don’t 
miss  Rending  5 cents  In  stntnps  for 
our  complete  set  of  bulletins  on  raw 
materials,  machine  screws,  wire, 
standard  apparatus,  and  I on  and 
amplifying  apparatus,  and  save 
money  and  time. 

Keystone  Radio  Company 

GREENVILLE,  PENN. 


TEH. 

^ 

BAVK  BAT 

899  BOYLSTON  ST. 
BOSTON,  MASS. 


FALL  CLASSES  I I I 

Learn  Radio  at  the  OLDEST,  LARGEST  and  BEST  EQUIPPED 
radio  school  in  New  England.  New  students  may  join  our  FALL 
CLASSES,  DAY  or  EVENING  on  any  Monday. 

Successful  graduates  of  the  EASTERN  RADIO  INSTITUTE  are 
found  in  responsible  radio  positions  all  over  the  world!  Why  not 
be  one!  Our  ORGANIZATION  with  Years  of  PHENOMENAL 
EXPERIENCE  and  SUCCESS  is  behind  every  man  who  enrolls. 
Over  4000  satisfied  graduates  tell  our  story  best.  Send  in  your 
enrollment  today! 

F.  D.  PITTS,  Director. 


D.  H.  E.  CO.  Pittsburgh  Broadcasting  Station  Call  — K Q V 

HIGHEST  GRADE  RADIO  EQUIPMENT 

Beat  results  can  be  obtained  by  using  Radio  Equipment  and  Supplies 
sold  by  ua.  Distributors  for  Grebe,  DeForeat,  Murdock,  Signal, 
Chelsea,  Magnavox,  Radio  Corporation  of  America,  Westlnghouse. 
and  other  Manufacturers  of  highest  grade  Radio  products. 

ORDER  BY  MAIL 

Enclose  Certified  Check  or  P.  O.  Money  Order 

CR  9 Grebe  Receiver  $130.00 

CR  5 Grebe  Receiver  80.00 

MM  RORK  Grebe  2 stage  Amplifier  33.00 

R2  Magnavox  Loud  Speaker  110.00 

|h^R|  t R3  Magnavox  Loud  Speaker  43.00 

BfVy  UV  200  Radlotron  Detector  tubes $3.00  each 

UV  201  Radlotron  Amplifier  tubes  8JI0  each 

No.  766  Eveready  VT  Batteries  3.00  each 

D.  H.  B.  6 volt,  80  ampere  storage  batteries 18.00  each 


R-3  MAGNAVOX 
LOUD  SPEAKER 


Full  Lilt  of  Part t and  Supplies  with  Prices  on  Re  guest 


DOUBLEDAY -HILL  ELECTRIC  CO. 

71$  Tvalfah  St.,  N.  «.,  WuUmtm.  D.  C.  Ilk.  DmL-Dwk  C.  710-21  LiWftj  Am..  Blklsisl.  ft. 


Here  is  a Letter  That  Speaks  for  itself 

BROWN  PHONES 


9 Jelf  Road 

Messrs.  S.  G.  Brown,  Ltd.  Brlxton.  S.  W.  2 

Victoria  Rd..  North  Acton,  W.  3 27th  Dec.,  1921 

London,  England 

Dear  Sirs:  Ton  will  possibly  be  Interested  to  learn  that  during  the 
reception  of  the  recent  trana-Atlantlc  Short  Wave  Signal  testa  I used  your 
Type  "A"  8000  ohm  telephone  receivers  In  conjunction  with  apparatus 
manufactured  by  "Oojah." 

Throughout  the  whole  period  of  the  tests  your  telephones  gave  the 
greatest  satisfaction. 

Tours  faithfully, 

(Signed)  A.  E.  GREENSLADE. 


We  are  exclusive  distributors  of  BRQWN  PHONES 
The  Famous  Seibt  Condensers 

Capacity  Meters,  Frequency  Meters,  and  other  Precision  Instruments  are  now  controlled 
absolutely  by  us.  We  have  purchased  the  patent  rights  and  will  continue  to  be  exclusive 
distributors. 

A Word  to  Our  Dealers 

We  are  overburdened  with  orders,  but  with  increased  production  we  are  doing  onr 
best  to  keep  up  with  the  Insistent  demand.  We  ask  you  to  be  a little  patient  on, 
Vocaloud  deliveries.  Station  type  now  $33;  Laboratory  type  *30. 

Place  yaar  orders  now  for  April  and  May  requirements 
»o  you  will  be  in  line  for  prompt  delivery. 

JOHN  FIRTH  & CO.,  Inc. 

18  Broadway  New  York 
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THOUSANDS  of  amateurs  choose 
Federal  Radio  apparatus  because 
it  is  built  to  conform  to  Government 
Specifications — it  is  built  right. 


Amplifying  Transformer* 
Are  Still  Supreme 


One  Federal  226-W  Type  A Audio 
Frequency  Transformer  with  one 
Marconi  V.  T.  gives  an  energy 


COLD  FACTS 


Exp.  Inf.  Service, 

45  Plnehurat  Ave.,  N.  Y.  C. 

Gentlemen: — 


Craig,  Alaska,  10-21-21. 


Received  parts  of  your  160  to  1000  meter  Receiver,  just  completed  the  set  and  given 
same  a few  days'  test. 

Am  very  much  pleased  and  wish  to  state  that  it  is  the  best  Receiver  I have  ever 
worked.  The  latest  commercial  receivers  approach  yours  very  closely  In  selectivity.  Can 
copy  stations  1000  miles  dlstnnt  thru  Interference  by  stations  of  equal  power  only  100 
miles  distant,  both  tuned  to  600  meters.  Some  of  the  Pacific  Const  Amateurs  come  In 
QSA  without  regeneration.  Heartily  recommend  your  Blue  Print  Design  to  anyone 
wanting  to  build  a first  class  receiver. 


(Signed) 


WINFIELD  S.  H.  WOOD. 


Exp.  Inf.  Service, 

45  Plnehurst  Ave.,  N.  T.  C. 


Craig,  Alaska,  11-22-21. 


Gentlemen : — 

On  600  meters  I get  everything  on  the  Pacific  Coast.  Rtatlons  1600  to  2000  miles 
come  in  very  loud.  I get  ships  and  1 K.  W.  Land  Stations  in  the  Hawaiian  Islands 
fine. 

What  I consider  the  best  work  of  your  Receiver  is  In  Phone  work.  After  a few 
days'  test  I was  able  to  get  the  Avalon  Phone  fine  and  since  have  heard  them  nightly 
and  sometimes  an  hour  before  dark.  After  a few  nights  adjustment  was  able  to  get  the 
bulletins  and  music  from  the  Fairmont  Hotel,  San  Francisco.  Next  I picked  up  the 
music  from  the  Post  Intelligencer  Office.  Seattle.  (Note:  The  last  mentioned  phone  is  only 
10  Watt).  Huve  never  heard  this  feat  duplicated.  Everything  on  one  bulb. 

(Signed) 

WINFIELD  S.  H.  WOOD. 


THIS  RECEIVER  WA8  BUILT  FROM  ONE  OF  OUR  22  BLUR  PRINT  DESIGNS 

By  building  your  own,  you  can  have  the  very  best  at  a minimum  cost. 

Bulletin  "M"  gives  full  particulars — mailed  on  request. 


Experimenters’  Information  Service 

45  Pinehurst  Avenue,  New  York  City 


amplification  of  400  times  (Audi- 
bility amplification  of  20  times.) 
Two  Federal  No.  226-W  Type  A 
Audio  Frequency  Transformer 
with  two  Marconi  V.  T.  gives  an 
energy  amplification  of  160,000 
times  (Audibility  amplification  of 
400  times.) 

IV rite  for  complete  data. 


JMeral  (Mrpljon?  mb 
Subgraph  (Enmpaug 

Buffalo.  N.  f . 


THIS  SEAL  INSURES 

you  of  continued  satisfaction 


Latest 

Bulletins 

sent 

PIONEER 


ELECTRIC 


on  receipt 
of  five  cents 
postage. 

COMPANY 


170  Broadway  * - - New  York 


INTERESTED  IN  RADIO 
EQUIPMENT? 

Let  us  help  you  get  the  most  out  of  the  equipment  you 
have,  or  any  equipment  you  may  wish  to  purchase.  Our  stock  of 
radio  apparatus  and  material  is  complete  as  we  are  distributors 
for  such  manufacturers  as 


RADIO  CORPORATION 


REMLER 

MURDOCK 

CI/APP-EASTHAM 

TUSKA 

MAGNAVOX 

COTOCOIL 


CHELSEA 

DE  FOREST 

FEDERAL 

JEWEL 

BALDWIN 

RHAMSTINE 


All  Inquiries  will  receive  the  personal  attention  of  radio  experts  and,  as 
we  are  equipped  to  assist  both  the  amateur  and  professional,  we  can  give  yon 
exceptional  service.  Put  yonr  problems  up  to  us. 


DEALERS  WRITE 


Th elfin 


-j&k. 


115-117E. 
THIRD  St. 


Electric  Co. 


Radio  Department 

Dayton,  Ohio. 
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Licensed  under 
Armstrong  U.  S.  Patent. 
No.  1,113,149 


*££“*"  RECORDS  NOW  $5-00  per.et 


6 records 
12  lessons 


s&y\ 


Send  for  this  Booklet  Today 


149  EAST  86™  ST.,  NEW  YORK  N.Y. 

CONSIDER!!! 


1.  Practical  Instructors 

2.  Latest  Equipment 

3.  Post  Graduate  Training 

4.  Most  Up-to-date  Methods 


8.  Restaurant 

9.  Congenial  Surroundings 

10.  Dormitory  Rooms 

11.  Low  Rates 


5.  Located  in  heart  of  Radio  World  12.  Day  and  Evening  Courses 


6.  Free  Employment  Service 

7.  Swimming  Pool 


13.  Start  at  any  time 

14.  Progress  according  to  ability 


ARC— SPARK— VACUUM  TUBES 
ABSTRACTING  - REPAIRING  - OPERATING 
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Price  $ / 

Immediate 

Delivery 


J.  New  York. 


Pats 

Pend'g 


[ 


Compare 
It  with 
ANY. 

IT 

SPEAKS 

FOR 

ITSELF. 


A high-class  Loud  Talker  with  polished  aluminum 
body  and  nickel-plated  base  and  horn. 

No  Extra  Parts  to  Buy. 

Just  slip  your  head  phones  on  the  “Am-pli-  CiippPlC  f I I 
tone”  and  you  and  your  friends  will  be  1 1 .1  | 


NO  DISTORTION 


SE» 


The  volume  is  DOUBLED  because  Big  volume  and  line  quality  for  both  Music  and  Speech 

two  head  phones  are  In  service  r 

blended  into  one  Order  from  your  dealer  or  direct 

POWERFUL  tone. 

DEALERS — WRITE  FOR  PROPOSITION 


THE  KING  AM-PLI-TONE 


82  Church  Street,  New  York  City. 


Mutual  Telephone  Company 

Merchandise  Department 
HONOLULU  T.  H. 

Dealers  in  Radio  Apparatus  and  Telephone  Supplies. 

Representing  the  Ship  Owners  Radio  Service,  Inc.,  New  York 
City. 

When  in  Honolulu  visit  our  show  rooms. 

Complete  stocks  of  all  leading  makes  of  Radio,  Telephone  and 
Telegraph  apparatus. 

Operating  the  Inter-Island  Wireless  Service — Radio  KHK 

Commercial,  Marine  and  Amateur  installations.  Inspections 
and  repairs. 

Operators  can  service  our  Honolulu  station  Radio  KHK  for  sup- 
plies or  repairs  to  their  equipment. 


Mutual  Telephone  Company 


CARLE  i“Mutelco” 
CABLE  j«Sorsinc» 


HONOLULU  T.H. 


Telephone  3500 
Night  No.  3411 
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We  have  Complete  Stock  of 
RADIO  PHONE  PARTS 
including 

Radio  Corporation  Products 

and  a large  stock  of  all  reliable 
makes.  We  ship  the  same  day  order 
is  received. 

Philadelphia  School  of  Wireless  Telegraphy 

JOBBERS  AND  DEALERS  IN  RADIO 

1533  Pine  Street  - - - Philadelphia,  Pa. 


-WIRELESS 

TELEPHONE 


D ROADCASTINQ  stations  are 
L*  now  in  operation  at  impor- 
tant centers  a.  over  the  country. 
You  can  easily  receive  these 
interesting  daily  programs  with 
an  ABC  wireless  receiving  Unit. 
ABC  UNITS  come  to  you  ready-to- 
operate  and  complete  in  every  detail. 
They  are  built  on  the  sectional  sys- 
tem. so  that  you  can  increase  the 
range  of  your  station  at  any  time. 
Enclose  ten  cents,  for  a copy  of 
our  booklet.  “How  I Put  up  a Com- 
plete Radio  Station  in  Two  Hours." 
Request  Booklet  \V3. 
JEWETT  IIFG.  CORPORATION 
21  East  40th  Street,  New  York  City 


A GOOD  SET 

NOLA  TYPE  A800 

designed  for  radio-phone  and  radio-telegraph 
reception. 

Price $12.54 


Price  List  “W”  Free,  listing  partial  stock. 


Nola  Radio  Co.,  134  Chartres  St.,  New  Orleans,  La 


ALBERT  G.  BENSON 

146  Westminster  St.,  Providence,  R.I. 

The  BEST  in 

Radio  Apparatus 

and 

Wireless  Supplies 

Prompt  Service 

Enough  Said 


“Q-R  Vernier  Adjuster 

First  successful  vernier  on  the  market  which 
may  be  attached  to  any  type  of  dial. 
Practically  eliminates  capacity  effect  from 
the  hands  and  enables  a close  micrometer 
adjustment. 

Made  of  brass  highly  nickeled 
and  can  be  installed  in  a few 
minutes  without  removing  the 
panel. 

Price  $1.50 

Our  proposition  to  dealers 
is  unusually  interesting. 


Patent  Applied  For 


ROBINSON  SPECIALTY  COMPANY 

13  WALNUT  ST.  “Your  Dealer  Has  Them”  KEYPORT,  N.  J. 


Million  Point  Mineral 

The  Most  Sensitive  Detector  Mineral 
on  Earth 

One  Dollar  Brings  You  Sample 
of  this  Famous  Mineral 

Dealers:  Write  for  trade  proposition 

Million  Point  Mineral  Co. 

Box  158 

Needles,  California 


EASTON  — BETHLEHEM  — ALLENTOWN 

third,  second,  eight,  and  all  other  dis- 
tricts. We  have  the  largest  stock  of 
wireless  apparatus  in  this  section  and 
carry  complete  lines  of  FEDERAL, 
Radio  Corp.,  ACME.  Murdock,  KADA, 
Chelsea,  and  all  other  reliable  manu- 
facturers. Send  ten  cents  for  large 
catalog.  Phone  or  mail  your  order  for 
prompt  delivery.  Listen  for  our  radio 
phone,  Call  3LJ. 

LEHIGH  RADIO  CO. 

A.  F.  Breisch,  Mgr. 

Center  and  Falrv:ew  Sts. 

BETHLEHEM,  PA. 
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MELVILLE 

SOUND 


\<0^>  Baffin  bay 


DAVIS 


HUDSON  BAY 


FAR  AWAY  IN  THE 
FROZEN  NORTH 


MacMillan’s  banil  set  up  Its  llttls 
wireless  oulflt  and  was  delighted  to 
discover  that  they  could  listen  In  on 
messages  from  twelve  wireless  sta- 
tions In  the  civilized  world. 

"Upon  our  arrival  today  1224 
geographical  miles  north  of  Boston, 
we  tesied  our  wireless  and  were  de- 
lighted to  hear  at  least  a dozen 
stations.  The  Annapolis  station  we 
hear  every  day  at  noon  anil  at  10 
P.  M.  when  time  signals  are  sent 
broadcast.  I think  we  are  the  first 
Arctic  expedition  to  ever  keep  In  touch 
With  home  (bringing  to  our  minds  pos- 
sibly the  fact  that  while  we  are  ap- 
parently In  a world  unfinished  or 
now  long  dead,  far  to  the  south  of 
us  there  is  another  world,  progressive 
and  throbbing  with  activity).  The 
musical  little  note  that  reaches  our 
ears  nearly  every  minute  of  the  day 
Is  a constant  reminder  that  we  are  a 
part  of  the  world  and  not  forgotten. 

. . . . When  In  winter  quarters  we 
shall  put  up  a larger  antenna  and 
undoubtedly  keep  In  tottrh  with 
home  through  the  year." — Excerpt 
from  MacMillan's  story  to  the 
"Boston  Globe,"  Dec.  4,  1921. 

THE  RADIO  EQUIPMENT  USED 
BT  DONAI.D  B.  MacMILLAN 
Was  selected  from  the  regular  stock 
of  the  Atlantic  Rudlo  Company — 
not  special  equipment  designed  for 
his  particular  purpose.  If  tills  regu- 
lar stock  equipment  Is  able  to  serve 
Mr.  MacMillan  so  well  under  such 
adverse  conditions — IV II  AT  WILL 
IT  DO  FOR  YOU? 

THERE  18  BUT  ONE  INFERENCE! 
Send  for  our  literature — it  it  free. 


FADA 

POWER  TUBE  RHEOSTAT 

Resistance  1 H ohms. 

Current  rarryinK  capacity  5 amperes. 
Just  the  rheostat  to  use  with  two 
Radiotron  5 watt  Power  Tubes. 
Price  only — 

$1.35 

frank  a.  d.  anprka 

Manufacturer  of  FADA 
radio  supplies 

1882-C  Jerome  Avenue  .-.  New  York  City 


Immediate  Delivery 

on  all  standard  makes  of  Radio  Appa- 
ratus. No  matter  what  instrument  you 
desire  send  us  your  order  for  quick  ship- 
ment Chicago  Amateurs:  Come  and 
inspect  our  new  apparatus,  largest  stock 
in  the  Middle  West.  Open  all  day  Satur- 
day. 

Chicago  Radio  Apparatus  Co.,  Inc- 

508  South  Dearborn  St.,  Chicago,  111. 


ATLANTIC  RADIO  CO.inc. 

727  BOYLSTON  ST.,  BOSTON,  MASS. 
15  TEMPLE  STREET,  PORTLAND,  MAINE, 
115  Bridge  St.,  Springfield,  Mass. 


WHERE  MCMILLAN 

WAS  WHEN  LAST 

( 

HEARD  FROM 

n.  - 

The 

T WE.NTY 

Niners 

Bulletins  upon  request 

r J Trvo  Superlative  models  in  combination  at  less 
Monvi  r than  the  cost  of  most  single  receivers 

_ " , nUIIZL  J-A 

Regenerative  Receiver  Licensed  under  Armstrong  Patent  No.  1,112,149  2 stage  Amplifier 

Jones  Regenerative  Receiver,  200-2500  Metres $29.00 

Jones  Two  Stage  Amplifying  Transformer $29.00 

Formica  Panels,  Rotor  and  Stator 

JONES  RADIO  CO.,  Laboratory,  384  Monroe  Street,  BROOKLYN,  NEW  YORK 


MODEL  J 

Regenerative  Receiver 


MOIlfcL  J-A 
*2  Stage  Amplifier 


When  writing  to  advertisers  please 


mention  THE  WIRELESS  AGE 

Digitized  by 


Google 


March,  1922 


It  Is  not  particularly  to  Cor- 
win’s credit  that  Corwin 
Dials  are  the  best  on  the 
market:  With  their  experi- 

ence and  volume  of  sales,  it 
would  be  to  their  shame  if 
Corwin  Dials  were  any  less 
Perfect. 

•with  t nob  $1.00 


»"  DU1,  60! 

*H"  Dial,  80o — with  knob  $1.20 


At  all  Radlsco  agencies, 
and  other  reliable  dealers, 
orient  postpaid  anywhere 

A.  H.  CORWIN  & CO, 

4 West  Park  St.,  Newark,  N.  J. 


PIN  A DOLLAR  BILL  TO  COUPON 
AND  MAIL  IT  TODAY  I 


WIRELESS  TELEGRAPHY 

CHAMBERS  INSTITUTE.  A High-Grade  School  where  Radiotelegraphy  ia  taught  in  all 
its  branches,  beginning  with  the  code  and  going  straight  through.  Theory  taught  by 
Lectures,  blackboard,  and  practical  demonstrations  of  Apparatus,  both  during  the  course 
of  construction  and  when  completed.  A large  Wireless  Station  (3XC)  with  Motor- 
generator  Set  complete. 

We  spare  no  pains  to  make  Our  Students  first-grade  Commercial  Operators,  and  give 
special  attention  to  backward  students.  Location  very  central.  Convenient  to  both 
railroads  and  all  trolley  lines. 

* 

We  also  carry  a full  line  of  all  standard  makes  of  Wireless  Apparatus.  Parts  a 
specialty.  Call,  'phone  or  write  for  particulars. 

CHAMBERS  INSTITUTE  of  WIRELESS  TELEGRAPHY 

2046  Arch  Street  .....  Philadelphia,  Pa. 


Mr.  Amateur — 

See  pages  9 and  12  this  issue. 


Here’s  A Receiving  Set 

That  Is  Guaranteed 


COMPLETE)  RADIO  SETS  & PARTS 

Send  10c  for  catalogue  which 
will  be  credited  against  first  two 
dollar  purchase. 

DRETFUSS  SALES  CORPORATION 

179  Greenwich  Street  - New  York  City 


1 U A [VI A 1 LUi\  VV 
OJha'al  Organ.  A me ' van  R aJia  lit  lay  League 

New  Developments.  C.  W.  T rananiission. 
Vacuum  Tube  Circuits,  Regenerative 
Receivers.  Underground  and  Loop 
Antennas.  Radiotelephony:  Relaying. 
Operating  Department  Work,  all 
A.R.R  1-  News;  Humorous  Stories  by 
The  Old  Man.  All  these  and  many 
more  are  included  in  QST 

SPECIAL  TRIAL  OFFER 

Regular  price  $2.00  per  year,  20  cents 
per  copy.  Introductory  rate:  7-montha 
subscription  forSI  and  attached  coupon. 


Clapp-Eastham  Co, 

‘‘T.rCJ  RADIO  ENGINEERS  AND  MANUFACTURERS 

161  MAIN  ST.  CAMBRIDGE,  MASS. 

California  Representative:  Leo  J.  Meyberg  Co.,  San  Francisco  and  Loa  Angeles. 


American  Radio  Relay  League, 

Hartford,  Conn. 

Enclosed  find  $ I ; please  enter  my  trial  subeorip* 
non  to  QST  for  7 months. 


—The  CLAPP-EASTHAM  Type  HR  Regener- 
ative Receiver:  and  the  price  is  only  $35.00. 

It’s  an  easy  thing  to  find  a set  that  costs  more 
money,  but  we’ll  guarantee  that  no  matter  what 

price  you  pay,  you  can’t  get  a set 
that  gives  better,  more  satisfac- 
tory results. 

Tuning  is  as  easy  ais  setting 
the  hands  of  a watch,  and  the  dis- 
tance at  which  signals  are  received 
and  the  sharpness,  and  loudness  of 
tones  is  almost  beyond  belief.  Re- 
generation is  perfect  on  all  wave 
lengths  between  180  and  825 
meters.  Antenna  Condenser  built 
as  a vernier.  “B”  Battery  may  be 
placed  in  compartment  inside  cab- 
inet or  external  “B”  Battery  may 
be  used. 

The  experienced  radio  man  will 
appreciate  the  quality  indicated  by 
by  these  specifications : 

Panel — Formica*  handsomely  fin- 
ished. 

Cabinet — Dark  oak*  oil  finish. 
Condenser — Balanced  type,  2 rotary* 
2 stationary  plates. 

Dials — Indestructible  metal.  White 
figures  on  black  ground. 

Antenna  Inductance — Wound  on  For- 
Liecnsed  under  Armstrong  U.  S.  mica  tube. 

Patent  No.  1.113,149.  Plate  Inductance — Wound  on  mould- 

ed ball. 

Binding  Posts — Nickel-plated  brass.  8 witch — Fan  Blade.  Rheostat — C-K  typo  II  400 
Circuit — Single  Circuit  regenerative.  Licensed  under  Armstrong  U.  8.  Pat.  1,113*149. 

If  you’re  looking  for  the  most  efficient  receiver  that  can  be  obtained  at  any 
price,  ask  >our  dealer  to  show  you  the  C-E  Type — or  write  us  direct. 

Send  6c  in  stamps  for  a complete  Radio  Catalog.  Each  of  its  three  parts 
describes  equally  interesting  items  and  it  covers  every  radio  essential  from  the 
smallest  to  the  largest  item. 


RETURN  COUPON 
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We  build 
a full  line 
o f cabi- 
n e t s in 
stum,  ma- 
hogany or 
quartered 
oak  and 
fur  nish 

them  with  genuine  formica  panels.  Prices 
on  cabinets  range  from  $2.50  to  $10.50. 
CROSLEY  VARIOMETER  PARTS 


7* 

If 

.7  T0 

*r*t 

• 

ma 

Consists  of  two  stators,  one  rotor,  the 
necessary  hardware  as  shown  in  illustra- 
tion. Shaft  for  knob  and  dial  is  3-16  in. 
diameter.  The  wood  parts  are  furnished 
either  in  poplar  or  mahogany.  Price  of 
Variometer  parts,  using  poplar  wood, 
$1.50.  I f wood  parts  are  made  of  mahog- 
any, $1.75. 

CROSLEY  V ARIOCOUPLERS 

• Consists  of  formica 
tube,  rotor  and  brass 
1 hardware.  Price, 
\ complete  as  shown 
\ in  illustration  not 
I \ wound  or  assembled 
|l  4 $1.50.  Stator,  only 
40  cents. 


Furnished  completely  mounted 
as  shown  in  illustration  or  in  knocked 
down  form.  Price  completely  assembled 

$7.50.  Price  of  all  parts  including  for- 
mica or  other  panel  of  high  grade  dielec- 
tric composition,  not  drilled,  $6.00. 

— — | CROSLEY 

^ I RHEOSTATS 

,■'*=  . — -VyfjL  Complete  with 
/Jf  knob,  pointers, 

Jjg  y A z etc.  as  shown  in 

| n y A illustration. 

J Model  “A” — over- 
\=  D K pP  all  diameter  1^4  in. 
w Resistance  7 ohms, 

one  ampere  without 
heating.  Price  60c. 
Model  “B” — Resis- 
tance 4 ohms,  3 
amperes  without  heating.  Price  $1.25. 


Complete  tuner  and  audion  detector  as- 
sembled on  a formica  or  other  high  grade 
dielectric  panel,  mounted  complete  in  ma- 
hogany finished  cabinet.  Range  150  to 
600  meters,  non-regenerative  hook-up. 
Price  without  battery,  tube  or  phones — $16 

CROSLEY  TWO  STEP  AMPLIFIER 


Complete  with  amplifying  transformers, 
sockets,  rheostats,  switch,  binding  posts 
etc.,  mounted  on  formica  panel  an  ma- 
hogany finished  cabinet.  Price  complete 
as  shown  in  illustration  $25.00. 


Every  article  guaranteed  to  give  absolute  satisfaction  or  money 
refunded.  If  your  dealer  can’t  supply  you,  send  us  his  name  and 
order  direct. 

Dealers  and  Distributors:  Every  item  shown  above  should  be 

in  your  stock.  Write  for  proposition. 


CROSLEY  MFG.  CO.,  Radio  Dept  W-3,  Cincinnati,  Ohio 
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WANTED  FOR  MURDER! 

. Poorly  designed  phones  “murder”  weak  signals.  Often- 
times they  cut  receiving  efficiency  in  half,  and  yet  how  many 
amateurs  realize  their  importance?  A costly  receiving  equip- 
ment may  detect  and  amplify  a weak  signal,  but  whether  or 
not  that  signal  will  be  heard  depends  upon  the  ’phones  used. 
They  may  make  the  most  of  the  signal  or  they  may  “murder” 
it.  If  your  'phones  are  50  per  cent,  efficient,  how  can  your 
receiving  set  be  100  per  cent,  efficient? 

Go  to  your  dealer  today  and  get  a pair  of  Brandes  on  the 
ten-day-trial  money-back-guarantee  basis. 

Our  booklet  W will  be  mailed  for  5 cents. 

It  will  add  to  your  ’ phone  education. 

C.  Brandes, Inc. 

Brandes  Matched  Tone*  Headsets 

• Trade  Mark  Be*.  V.  8.  Pat.  Off. 

Room  718,  237  Lafayette  Street 
New  York  City. 

Member  Radio  Section  Amociated  Uanufaeturen  of  Electrical  Supplies. 


BRANDES 


Matched-Tone 

HEADSETS 


Wireless  Operators,  Experimenters, 
Car  Owners,  Storage  Battery  Users 
10c  CHARGES  YOUR  STORAGE  BATTERY  F-F  BOOSTER 


So  You  will  never  have  to  rive  up  In  dlaguat  when 
working  ■ distant  station.  Is  it  not  gratifying  to 
feel  Your  Filament  Battery  will  always  be  ready 
when  you  want  It?  Y'on  know  what  lt'a  like  to  have 
friends  call  to  Idaten  In  and  then  find  vonr  battery 
lead.  F-F  Battery  Boosters  are  the  Fuil  Wave  Type 
which  delivers  Maximum  Current, while  tlielr  Carlton 
Rectifying  Brushes  maintain  uninterrupted  service 
at  constant  efficiency.  They  start  Cars  and  Trucks 
quickly  In  the  coldest  winter  weather,  thus  requiring 
fewer  expensive  storage  battery  replacements.  Do  not 


IBM  Ij  §■  run  risk  of  ruining  an  expensive  battery  by  failing 

■'-1 9 m0  . to  keep  It  charged,  for  It  costs  lees  to  buy  a 

iWHI  BOOSTER  than  to  be  without  one.  The  F-F  Bnt- 

ISgagta  tery  Rooster  Is  a Charging  Apparatus,  unfailing  In 

Jtts its  ability  to  deliver  service  day  and  night,  la 

Rugged,  Fool  Tronl  and  requires  no  skill  to  operate. 
They  charge  Automatically  ft  Operate  Unattended. 
■Screw  the  Plug  Into  a lamp  socket.  Snap  Clips  on 
- Rnttery  Terminals  and  watch  the  gravity  come  up. 

- A M M IvlTTt  ElltnlnntesGuess  Work,  showing  plainly 

Other  F-F  Battery  Boosters  Charge  Batteries  fS'  T*1  *,l.j'"\,aPIe 

from  Farm  Lighting  Plants  & D.  C.  Circuits.  r?  ’ X * f<JI 

Order  Now  or  Write  Immediately  for  Free  gl?r  Jw!i2L|h pHILm!! 

Descriptive  BOOSTER  Bulletin  No.  34.  ™ wtT  MagW  nV.lfllV 

BATTERY  CITAROINO  8TATIOXB  and  for  103-125  Volt  00  Cycle  Alternating  Current. 
miviVl/i**,  Vnrr,  n"r  ,/.1rnr  I'  F These  Types  Last  a Lifetime,  PRE-WAR  PRICES 


TlFIF.ItBJnr  Oroup  Charging.  Real  Economy  Bantam  Type«<-iinrce*OVoltBnttervstOAmperes  <15 
nB<*  in  Service.  Chargee  up  to  30  Bantam  TypelSchnrcesl  2Voltnntterv5,\nipereg  $15 
“"•  Poll  Wane  Automatic.  Dependable.  It  Type  100  charges  0 Volt  Battery  at  12  Amperes  $24 
•tea  Rertiflee  High  Trane  former  Voltagn,  For  Type  1012  chsrres  12  Volt  Bnttervat  7Amperes$24 
nXm/oo  or,k,„  fn;  Deerriptive  Type  1020  Combination  Tyne  charge.  both  0 Volt 


ROTARY  Bulletin  No.  344,  i oh'ch  givee  full 
Information,  or  mail  Check  with  Order. 

FRANCE  MFG.  CO. 

Offices  A Works:  Cleveland,  Ohio.  O.  8.  A. 

Canadian  Representative:  Battery  Service  ft 
Bales  Company,  Hamilton,  Ontario.  Canada. 


snd  12  Volt  Batteries  at  12  and  7 Amperes  <38 
The  larger  amtiere  caiwclty  Ty|<e«  are  recommend- 
ed for  the  lnrger  batteries  or  where  time  Is 
limited.  Shipping  Weights  Complete  with 
AMMETER  ft  BATTTCRY  CLIPS  12  to  15  Pounds. 
Order  from  vonr  Dealer,  or  send  check  for  Prompt 
Express  Shipment.  If  via  Parcel  Post  have 
remittance  Include  Postage  A Insurance  Charges, 
or  have  us  ship  the  Type  you  desire  C.  O D. 


SMALL  ADS  OF 
BIG  INTEREST 


A MEETING  PLACE  FOR 
BUYERS  AND  SELLERS 

Space  In  this  department  costs  only 
30  cents  a line.  Minimum  apace  eight 
tinea.  Payable  lo  advance. 


VICTOR  PHONOGRAPH  HORNS  — 11  In. 
long.  Bell  994  In.  wide.  Black  enameled  wltl* 
polished  2V4  In.  brass  end.  Ideal  for  amplify- 
ing. Price  75c  each.  Come  early  as  only  a 
few  in  stock  and  no  more  to  be  had.  No 
mall  or  C.  O.  D.  orders  filled.  Wireless  Press, 
Inc.,  320  Broadway,  N.  Y.  C. 


RADIO  SPECIAL 
STORAGE  BATTERIES 

a Volt,  40-00  amp $10.0* 

6 Volt.  80-80  amp 12*0 

Fully  Charged.  F.  O.  B.  Boston.  No  charge 
for  Crating.  Brand  New;  Guaranteed  One 
Year.  Manufactured  By 

W.  & G.  TUFTS 

338  NEWBUBY  STREET,  BOSTON,  MASS. 


PATENTS — Send  for  free  book.  Contains  valu- 
able information  for  Inventors.  Send  sketch  of 
your  Invention  for  Free  Opinion  of  Its  patent- 
able  nature.  Prompt  service  (Twenty  years" 
experience).  Talbert  ft  Talbert,  460  Talbert 
Building.  Washington,  D.  C. 


ATTENTION  AMATEURS!  A 10  or  50  watt 
C.  W.  transmitting  circuit,  using  alternating 
current  plate  supply,  full  wave  rectification. 
Blueprints  and  complete  technical  data,  $2.00. 
500  miles  on  a 20  watt  Radiophone  using  4 
6-watt  power  tubes  and  rectified  alternating 
current  plate  supply.  Blue  prints  and  complete 
technical  data  for  $3.00.  Frederick  H.  Graen- 
ing,  232  Oregon  Avenue,  Dundee,  111. 


RADIO  BARGAINS— 50c  Each,  Postpaid 
Phone  plugs;  3 contact  Jacks,  work  either 
open  or  closed  circuit;  Receiving  Station 
Lightning  Arresters,  carbon  gap  with  high 
collage  fuse,  on  porcelain  base.  $1  value;  Bake- 
lite  3”  diameter  tubing  per  foot ; Ward  Leon- 
ard resistance  tubes,  up  to  2000  ohms;  Non- 
Inductive  Alloy  wire  Resistance  units  on  wood- 
en spools,  any  resistance  up  to  2000  ohms;  Six 
feet  No.  5 Ground  Wire  flexible  61  strand  R. 
C. ; Postage  not  paid  on  wire.  D.  C.  C.  Enam. 
No.  14  Copper  wire,  40c  pound.  Miscellaneous 
Bargains — Change-over  Switches,  for  panel 
mounting  with  knob.  Six  pole,  D.  T.  $2.00 
each;  Same,  2 P.  D.  T.  $1.00;  Same.  Single 
pole  D.  T.  80c;  Wheatstone  Bridge  Resistance 
Boxes,  with  plugs.  6 circuits,  $4.50  F.  O.  B. 
Chicago.  Twelve  hour  service  on  all  above. 
AMERICAN  RADIO  SUPPLY,  2140A  South 
Harding  Avenue,  Chicago,  111. 


FOR  SALE — Spark  Transmitter  of  2EL  Sta- 
tion. Peerless  Transformer  1 KW.  30.000  v, 
$30.  Piste  Glass  OH  Condenser  .007  M.F..  $16. 
Grebe  12  Point  Disc  $10.  Heavy  Copper  O.  T. 
$5.  First  come,  first  served.  II.  H.  Carman. 
217  Bedell  Street.  Freeport,  L.  X.,  N.  Y. 
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The  Memories  of  an  Electrical  Engineer 

By  J.  A.  FLEMING,  M.A.,  D.Sc.,  F.R.S. 
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Do  You  Want  a First 
Class  Commercial 
License? 

When  you  decide  to  train  for  the 
wireless  service  beer  In  mind  the  feet 
that  the  Km.  Radio  and  Telegraph 
School  hat  graduated  more  first  trade 
and  first  clam  licensed  operators 
during  the  pnst  11  months  and  has 
TODAY  a Inrger  enrollment  than  any 
other  Radio  8chooI  In  New  Englnnd. 
Pend  for  our  44-pace  ca tales  clvlnc 
full  particulars  to  prospective 
students. 

RADIO  ENGINEERING 
Classes  meet  each  Thursday  evening 
at  6:00  P.  XI. — enrollment  Ilmtied. 
Subject : Design  of  Commercial  Tube 
Transmitter. 

WIRELESS  TELEPHONY 

CW — ICW.  Vacuum  Tubes.  Classes 
every  Tuesday  evening  at  6:00  Send 
for  particulars. 

AMATEUR  CLASSES 

Every  Saturday  morning  from  10  A. 

M.  to  12  noon — prepares  far  amateur 
license. 

SALES — C-W — SERVICE 

We  carry  a full  line  of  Radio  equip- 
ment and  are  counsellors  on  all  radio 
problems  especially  complete  receiv- 
ing nnd  transmitting  Inatnllntlons — 
order  from  nny  standard  catalog — 
mall  orders  filled.  Our  technical  staff 
is  at  your  service. 

OPEN  EVENINGS 
Open  three  evenings  per  week.  Mon- 
day. Wednesday  and  Friday  until 
8:30  P.  M.  and  Saturday  afternoon. 
a.  R.  ENTWI8TL  E.  Radio  Director 
B,  F.  TROP,  Telegraph  Director 

MASSACHUSETTS  RADIO  and 
TELEGRAPH  SCHOOL,  Inc. 
18  Boylitoa  St.,  Boiton,  Mus. 

Formerly  itoston  School  of  Telegraphv 
Established  1903  


BUILD  YOUR  OWN 

WIRELESS 

Telephone  and  Musical  Receiver 
Wo  Hear  Chicago,  000  Miles,  Fine  on  Good 
Nights.  Pittsburgh,  Newark  and  New  York 
Como  In  good  and  I.oiid.  Yon  can  Do  the 
Same  on  a Single  Bulb. 

There  is  Radio  Music  in  the  air  each  eve- 
ning, and  the  living  voices  of  the  artists 
can  be  reproduced  in  your  own  home  and 
enjoyed  by  yon  and  your  friends. 

Are  you  satisfied  with  your  receiving 
set  or  would  you  like  to  build  one  that  will 
reoelve  over  6,000  miles  on  a single  bulb 
and  quit  experimenting?  One  that  will  be 
equal  to  any  regardless  of  clsims  and 
price — with  which  you  can  hear  Honolulu, 
California.  German.  South  America,  French 
and  English  stations  and  practically  all  of 
the  high  powered  foreign  and  domestic  sta- 
tions, as  well  ss  amateur  stations  as  far 
west  as  New  Mexico,  and  the  phone  and 

Anyone  can  assemble  this  outfit  and 
wire  It  lip,  and  the  remarkable  ranges  that 
mav  be  obtained  will  surprise  you. 

Why  not  make  a set  up-to-date  and  ef- 
ficient? Don't  experiment  with  unknown 
circuits.  , , 

We  will  promptly  mall  you  our  sample 
diagram  of  a complete  ahort  and  long  wave 
receiver  , 175  to  20.000  meters,  together 

with  complete  instructions  for  wiring  and 
aaaembllng,  price  of  each  part  and  where 
they  can  be  bought,  leaving  nothing  to 
guess  about,  on  receipt  of  fifty  cents  in 
coin  or  stamps. 

Here  Is  a diagram  no  one  can  afford  to 
be  without. 

VIRGINIA  NOVELTY  COMPANY, 

HABTINSBUBO,  WEST  VIRGINIA 


Condensite 

You  can  value  your  radio  set  by  the 
quality  of  its  insulation. 

It  is  for  this  reason  that  manufacturers 
of  high  grade  radio  equipment  have 
chosen  Condensite. 

No  other  material  possesses  in  such 
a high  degree  the  properties  required  of 
insulation : Dielectric  strength,  mechanical 
strength,  acid  and  heat  resistance. 

We  will  gladly  send  upon  request  the 
names  of  the  concerns  that  make  their 
instruments  of  Condensite. 

Specify  Condensite 


Molded  Condensite  Is 
fabricated  by  our  li- 
censed customers.  Names 
on  application. 

CONDENSITE 

BLOOMFIELD 


Condenalte-Celeron  la  a 
water-proof  fibre  manu- 
factured by  the  Diamond 
State  Fibre  Co.,  Bridge- 
port, Penna. 


CO.  of  AMERICA 

NEW  JERSEY 


HAVE  Copies  of  WIRELESS  AGE  for  June  1914,  Oct.  1914,  Dec.  1914,  Nov.  1019, 
VNXII  March  1920?  We  will  extend  your  subscription  one  month  for  each  copy  you 
YOU  aend  us.  Address  Circulation  -Mgr.,  Wireless  Age,  326  Broadway,  New  York. 


Amateurs  Say  Try  “WECO 

Agents  and  Distributors  for  Clapp-Kastham,  Murdock,  Acme,  Remler, 
Grebe,  Cunningham.  Radio  Corporation,  Federal.  Magnavox,  Bunnell, 
Chelsea  Radio,  Amrad,  DeForest,  General  Radio.  Moorhead, 
Baldwin,  Andlotron  Sales  Co.,  Electrose,  Paragon,  Corwin,  and  others. 

IMMEDIATE  SHIPMENT.  TRY  DS  AND  SEE. 

JVhitall  Electric  Company 

WESTERLY,  R.  I. 
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Complete  Sets  To  Receive  The 

Wireless  Telephone  Concerts 


In  response  to  the  tremendous  new  interest  in  wireless, 
created  by  the  sweep  of  broadcasting  stations  all  over  the 
country,  many  styles  of  complete,  ready-to-operate  outfits 
have  Seen  developed.  Continental  has  carefully  selected  cer- 
tain of  these  sets,  of  a wide  price  range,  which  combine 
efficient  service  with  simplicity  of  operation. 

The  “Marvel”  set  at  $15.00  complete  is  truly  “The  Marvel 
of  Radio."  Within  25  or  50  miles  of  a powerful  broadcasting 
station,  you  can  hear  concerts  clearly  on  a Marvel  set.  It 
requires  no  knowledge  of  radio  whatever,  and  is  so  simple  to 
install  that  you  cannot  go  wrong. 

Another  low  priced  but  entirely  satisfactory  set  is  the 
Westinghouse  Aeriola  Jr.,  at  $25.00.  This  is  an  easily  ad- 
justed crystal  detector  set,  purposely  designed  to  receive  the 
broadcasting.  It  is  so  simple  to  operate  and  the  instructions 
are  so  clear  that  it  is  practically  fool  proof.  The  Westing- 
house  reputation  is  back  of  this  efficient  instrument  which 
will  be  found  unexcelled  for  distances  of  40  to  50  miles  from 
a broadcasting  station.  The  price  of  $25.00  includes  head 
phones.  The  only  extras  you  will  need  are  included  in  our 
Antenna  equipment  Number  1 at  $2.00  complete.  Thus  for 
$27.00  you  can  get  an  outfit  complete  in  every  detail.  You 
can  put  it  up  in  an  afternoon  and  listen  to  concerts  that  same 
evening. 

To  receive  longer  distances,  it  rs,  of  course  necessary  to 
have  vacuum  tube  equipment.  Most  vacuum  tube  sets  are 
complicated  .and  require  considerable  technical  knowledge. 
This  objection  is  overcome  in  the  Westinghouse  Aeriola  Sr. 
This  set  employs  the  Armstrong  regenerative  circuit,  and 
includes  a vacuum  tube  detector  in  one  handsome,  portable 
cabinet.  This  outfit,  which  is  fax  more  sensitive  and  has  con- 
siderably longer  range  than  the  Aeriola  Jr.  comes  to  you 
complete,  for  $75.00. 

For  those  who  want  a longer  range,  sensitive  and  highly 
efficient  set  including  a loud  speaker,  we  recommend  the 
following  outfit:  a Grebe  CR-9  receiver,  which  includes 

vacuum  tube  detector  and  two-step  amplifier  equipment;  one 
Radiotron  detector  tube,  two  Radiotron  amplifier  tubes,  one 
pair  of  Baldwin  type  “C”  phones,  one  Radio  Magnavox,  3 
“B”  Batteries,  and  one  storage  Battery.  This  set  has  a range 
of  750  to  1000  miles.  Under  normal  conditions  you  can  hear 


voices  and  music  by  wireless  telephone  clearly  25  to  50  fee* 
from  the  loud  speaker.  It  is  unusually  simple  to  install  and 
operate.  Simply  connect  your  Antenna  and  ground  con- 
nections, insert  tubes,  hook  on  batteries,  and  you  are  ready 
to  listen.  The  price  of  this  outfit  as  listed  above  is  $246.00. 

For  those  who  want  the  limit  of  perfection,  there  is  die 
Paragon  R.A.  Ten,  for  which  we  are  sole  wholesale  dis- 
tributors. Many  prominent  experimenters  who  have  tested 
Paragon  R.A.  Ten  unanimously  report  that  it  is  “unexcelled 
for  telephone  reception.”  This  receiver  employs  the  Arm- 
strong Regenerative  Grcuit  and  is  24  per  cent  more  sensitive 
and  selective  than  its  famous  predecessor — Paragon  R.A.-6. 
And  ithe  now  low  price  of  $69.50  make  Paragon  R.  A.  Ten 
a remarkable  value. 

For  a complete  set  built  around  the  Paragon  R.  A.  Ten 
receiver  we  recommend  the  following  additional  equipment: 
one  $65.00  Paragon  DA-2  amplifier  cabinet,  3 vacuum  tubes,  3 
“B”  batteries,  one  storage  battery,  one  pair  of  Baldwin 
type  “C”  phones,  a radio  Magnavox  and  our  number  3 An- 
tenna Equipment.  This  entire  equipment,  which  gives  you  a 
set  fully  equal  in  results  and  appearance  to  a high  class  com- 
mercial receiving  station,  is  priced  at  $258.50  complete. 

In  addition  to  the  sets  described  above,  we  also  recommend 
complete  sets  built  around  the  dtForest  “Everyman”  set  at 
$25.00,  the  Clapp-Eastham  type  H-R  receiver  at  $35.00,  and  the 
Acmefone  at  $80.00.  Descriptive  literature  on  request. 

If  you  can  visit  the  Continental  Store  in  New  York,  by  all 
means  do  so.  Come  in  and  listen  to  the  different  sets  in 
actual  operation.  Lett  our  salesmen,  who  are  experienced 
Radio  operators,  help  you  select  a set  which  meets  with  your 
particular  requirements. 

If  you  live  further  away,  our  mail  order  department  is  pre- 
pared to  serve  you  efficiently.  Any  of  the  complete  sets  des- 
cribed above  will  be  shipped  to  any  part  of  the  United  States 
by  express,  immediately. 

If  you  do  not  wish  to  order  at  once,  let  us  send  you  our 
new  folder  “Music  from  the  Clouds,”  which  illustrates  and 
describes  in  detail  five  complete  ready-to-operate  outfits.  It  is 
absolutely  free.  Drop  a post  card  for  your  copy  today. 
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to  us.  We  can  hedp 
you  reduce  your  costs. 


Anna  Case,  grand  opera  star  from  the  Metropolitan  Opera  Company  san«r  “Ave  Maria' 

of  thousands  of  radiophone  listeners 


and  “Old  Mother,  My  Love,”  to  the  delight 


there's  music  in  the  air ! 


THE  INSULATION  THAT  PERFORMS  THE  PROMISE 

mil  help  you  in  its  perfect  reception 

Insist  on  the  genuine  BAKELITE-DILECTO.  There  is  only  one. 

Made  in  sheets,  rods,  tubes  and  special  shapes. 

OUR  OTHER  Continental-Bakelite 
PRODUCTS  Vulcanized  Fibre 


Comes  in  sheets,  rods, 
tubes  and  special  shapes. 


THE  CONTINENTAL  FIBRE  CO 

NEWARK  DELAWARE 


332  S.  Michigan  Ave.,  Chicago,  111. 

411  S.  Main  St.,  Los  Angeles,  Cal. 

89  Wellington  St.,  W.,  Toronto,  Ont.,  Can 


233  Broadway,  New  York 

525  Market  St.,  San  Francisco,  Cal 
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DUALITY 
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RE-EMINENT 


Type  110 

Universal  Regenerative  Receiver 

Effective  Range  175  to  25,000  meters 
with  Type  525 

Two-Stage  Audio-Frequency  Amplifier 


Due  to  its  outstanding  superiority  in  design,  workmanship  and  perform- 
ance, Kennedy  Radio  Receiving  Equipment  has  attained  its  reputation  as 
the  finest  in  America. 


All  Kennedy  Regener- 
ative Receivers  are 
licensed  under  Arm- 
srong  U.  S.  Patent 
No.  1,113,149 


Type  220 

Intermediate-Wave 
Regenerative  Receiver 

Range  175  to  3100  me- 
ters with  Type  525 

Two-Stage  Audio-Fre- 
quency Amplifier 


Our  trade-mark  is  the  recognized  symbol  of  the  utmost  in  quality  and 
the  maximum  in  value. 


Type  281 

Short-Wave  Regenerative  Receiver 

Effective  Range  175  to  620  meters 
with  Type  521 

Two-Stage  Audio-Frequency  Amplifier 

The  five  units  comprising  our  1 
tions  shown  here. 


are  illustrated  in  the  three  combina- 


Exhibited  at  the  Second  Annual  Radio  Show  and 
Convention,  Hotel  Pennsylvania,  New  York 
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The  present-day  public  interest  in  radio  is  here  disclosed  in  a scene  taken  at  the  recent  New  York  Radio  Show  which  had  six  times 

the  attendance  of  last  year’s  show 

New  York’s  Amateur  Show 

And  Many  Exclusive  Features  In  This  Issue 
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“Electroae"  is  made  in  a number  of  grades  for  various  requirements,  each  grade  possessing  spi-ci.-il  cliaract eristics 

Insulators  and  Insulating  parts  and  devices  of  special  sizes  and  forms,  designed  and  made  to  order. 

SOLE  MANUFACTURERS  60-82  Washington  Street  27-37  York  Street 


66  76  Front  Street 
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Brooklyn,  N.  Y.,  America 
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No.  631 


NAME  PLATES 


DIALS 


CALIBRATED 


AND 


ETCHED 


No.  1373 


No.  1373 — Made  of  Brass,  with  Silver  Plated  recessions  and  black 
oxidized  foreground,  formed  to  a 3/8"  bevel  edge  with  no  cut  metal 
showing  on  instrument  when  attached.  Size  overall  3-1/4"  diameter. 

With  knob,  at  your  dealer List  $.90  cents  each 

Also  made  in  3"  and  3 5/8"  diam. 

Others  made  in  plain  brass  or  Nickel  Plated  with  raised  letters  on 

black,  or  Silver  facing  with  Black  letters,  any  size. 

No.  631 — Made  in  Nickel  Silver — absolutely  flat — with  Black 
Enamel  design  and  circular  finish  polish. 


MR.  MANUFACTURER. 

Get  ahead  of  your  competitors  by  using  our  No.  1373  Dial  for  enhanced  appearance,  moderate 
price  and  quick  deliveries. 


ETCHED  PRODUCTS  CORP. 


Detroit 
Milwaukee 
Des  Moines 
Seattle 


Long  Island  City,  N.  Y. 

Tel.  Hunter*  Point  6230  - 8281 


Newark 

Boston 

Chicago 

Cleveland 
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Crosier  Manufacturing  Co 77 
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Kloaner  Apparatus  Co 66 

Knott  Machine  Co.,  E.  R 61 
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Maas.  Radio  A Telegraph  School 79 
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Omnlgraph  Mfg.  Oo 69 
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Philadelphia  Wireless  Sales  Corp 74 
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Federal  Pleiophone 

The  Best  Value  obtainable  in  a Loud  Speaker 
designed  to  plug  in  place  of  the  Head  Telephones. 
Thousands  now  in  use  giving  entire  satisfaction. 
See  your  nearest  dealer. 

Price  (In  U.  S.  A.)  $14.00  each 


Federal  Amplifying  Units 

One  of  the  latest  additions  to  the  already  well 
known  FEDERAL  line.  Undoubtedly  the  best 
amplifying  unit  on  the  market.  Metal  shielding 
eliminates  all  possibility  of  howling.  FEDERAL 
Automatic  Filament  control  jacks  and  circuits,  an 
added  convenience,  are  also  incorporated.  See 
your  nearest  dealer. 

Price  (In  U.  S.  A.)  - - - $58.00 

Federal  Automatic  Filament  Control  Jacks  and  Universal  Plugs 


No.  1438- W.  Filament  control.  $1.20 


No.  IB.  Pins  *1.75. 


No.  1436- W.  Filament  control.  *1.00. 


aWrpfjmtP  Sc  SWrgrajjfj  (Sin. 


nil— iinimmir 


General  Offices  and  Factory,  Buffalo,  New  York 

miMHiaimiw 
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for  better  C W Transmission 

all  destined  Jor  I\adiotron  Vacuum  Hube  Operation 


SERVICE 


LONG  LIFE 


f 


Faradon  UC-1803 

For  use  as  blocking  or  coopting  con- 
denser in  CW  radio  telegraph  and 
telephone  circn  Lowest  loss  of  any 

condenser  on  the  market  and  is  the 
only  compact  and  satisfactory  unit 
of  its  kind  available  for  CW  work 
today.  Positively  necessary  to  prevent 
“swinging’*  of  CW  telegraph  signals. 
Has  a capacity  of  .000025  MFD,  and 
is  rated  at  10,000  volts. 

Awe,  *5.00 


Model  UC-1015  vyi"c,iv 

Series  antenna  condenser  and  intermediate  CW  circnit 
condenser  utilising  Radio tro ns  UV- 202  and  UV-203. 
Three  capacities  possible  with  each  unit;  .0005,  .0004, 
.0003,  at  7500  volts  effective. 

Awe,  $5. 75 


Faradon  UC-1831 

Variable  Type 

Essential  for  tuning  of  CW  trans- 
mitters. Designed  as  a series  antenna 
condenser  and  will  stand  five  amperes 
of  CW  and  its  maximum  capacity 
setting.  Will  vary  your  radiated  wave 
length  by  50  to  100  meters.  Mini- 
mum .0001  MFD,  maximum  .0012 
MFD.  Rated  at  4000  volts.  • Will 
carry  5 amps  at  maximum' capacity 
value  on  200  meters  — . 

in..  Price,  $9.00 

OTHER  FARADONS 


Faradon  UC-1014 

For  use  as  a key  condenser,  grid  leak 
condenser,  or  radio  frequency  bp- 
pass  condenser  in  circuits  utilising 
RadiotronsUV-202  or  UV-203.  1th 
fitted  with  mounting  tabs  on  beak. 
Has  a capacity  of  .002  MFD.  and  h 
rated  at  3000  volts.  Will  carry  two 
amperes  at  a 200  meter  maximum 
setting. 

/Vice,  S2S0 


Model  UC-1806 

Suitable  as  a grid  condenser  in  higher  power  Radiomen 
transmission.  Also  for  insertion  across  plate  transformer 
in  sets  where  high  potential  surges  follow  key  transmission. 
Has  a capacity  of  .002  MFD,  and  is  rated  at  6000  volts. 

/Vice.  $ 7.00 


NOTE:  Theta  two  modth  mo  mmUm  in  appaaranea  to  UC-1014 

And  a complete  line  of  Filter  Condensers  for  use  in  Kenotron  Rectification 

Send  25  cents  for  the  RCA  catalog  containing  full  informa- 
tion on  CW  operation,  then  consult  your  nearest  dealer,  or 

Sales  Division,  Suite  1801 

Rodio^^Corporation 

erica 

*233  Broadway,  New  York 
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Sale*  Department,  Suite  1801 
233  Broadway,  New  York  City 


Fifty  miles  away  is  the  broadcasting  station.  "Paul  Whiteman  of  the 
Palais  Royal  will  now  play  the  * Sheik/  ” says  the  announcer.  And 
the  strains  of  the  “Sheik”  ripple  out  through  the  ether.  Couples 
dance  to  the  music  in  scores  of  radio  homes. 


The  music  comes  from  the  phonograph, 
used  solely  as  a loud-speaker. 

Anyone  can  couple  the  receiving  set  to 
a Victrola,  Columbia  or  any  other  ma- 
chine and  project  broadcasted  music 
right  into  the  room. 

Here  are  the  essentials : 

1.  Type  AD.  Standard  Antenna  equip- 
ment comprising  an  unobstructive  aerial 
erected  out  of  doors  or  stretched  across 
the  room.  $7.50. 


2.  Combined  tuner,  detector  and  ampli- 
fier circuit.  Type  RC.  Price,  $132.50. 

3.  Attachment  to  the  sound  chamber 
of  any  talking  machine,  which  magni- 
fies the  sound  and  enables  the  phono- 
graph to  project  it  into  the  room  so 
that  all  can  hear  it.  Type  307262. 
Price,  $15.00. 

4.  Storage  battery  for  lighting  fila- 
ments of  Radiotrons.  Type  3-LX-9-1. 
Price,  $23.00. 

5.  “B”  battery  for  energizing  the  plates, 
of  Radiotrons.  Type  2156.  $3.00. 


CEE  THE  R.  C.  LINE  AT  YOUR  NEAREST  DEALER 


Making  a Radio  Loud  Speaker 
of  Your  Phonograph 


6 


THE  WIRELESS  AGE 


April,  1922 


Radio  Apparatus 

Distributors  of  Reliable  Radio  Apparatus  to  Dealers,  Schools, 
Colleges,  Radio  Clubs  and  Experimenters  All  Over  the  World! 


“PITTS OO  SERVICE” 
SPECIALIZING  ON 
MMn  CORPORATION’S  PRODUCTS 
SEND  US  TOUR  ORDERS! 


AMPLIFIERS 

No.  r»A  Westteghouse,  Deleter  and 

too-etage  tn  mahogany  cabinet  . .$68.00 
NO.  RS <bS  Grebe,  twonstage  with  auto- 

corntroliacto 56.00 

No.  BOBD  Grebe  Dot  and  twootage 
wMi  automatic  fiL  control  ja<*»  ■ • 76  00 
ite.  20M  Amrad,  Det  and 

te  mahogany  cabinet  Splendid 


amplifying  transformers 

No.  TJV-712  Radio  Corporation  . „ . 7.00 

(NU.  <JO  CSawp-Haettiain,  semhraount-  ^ M 

Nc^CO  Chelsea,  new  typo  • ■ • • • • 252 

No.  P-d  Gen.  Radio,  aemtmooated  . . 6.00 

ANTENNA  WIRE 
"PtCtsoo”  No.  14  Hard  Drawn  copper 
(80  «t  per  *>.)  Pef  lb.  vfg 

600  ft.  special  valueat  2.26 

•Ttttwso”  7stra»l  No.  22  tinned 

SSHt.1**.^".’. : 4.25 

1000  ft.  Spedai  value  at  .....  • • _ 7.80 
■Tdbteco"  7 strand  No.  20  phosphor 

broaae.  per  ft  . . 0.02 

800  ft  special  value  at  7.00 

«B»  BATTERIES 

No  7628  Standard  22.8  Volts,  small  1.50 
Nb.' 7628  Standard  22.6  Volta,  large  2.65 
Nto.  7600  Standard  22.6  Volts,  varl- 

Oble.  16%  to  22%  volts  .... 3.00 

Nb.  1660  Standard  22.6  volts,  large, 

variable,  16  variation*  • • ■ 3.so 

No.  763  Bveready  22.5  volts,  small  . 2.25 

No.  766  Eveready  22.6  volts,  large 

16%  to  22%  volte, • • “.00 

No.  6 VI  Ace,  46  volte,  variable  ....  3.50 

COILS  (Due-Lateral) 

riff  ok  1 AO  DTkROO  1.75 

St!!  i.4o  dl-mo  i.go 

DM0  ....1.60  1DL800  2.00 

DIL-78  1.60  IDL-600  2.16 

D^liSo  166  DL-760  2.35 

TIL-150  ■ ■ - .1.60  DL-1000  -.60 

DMOO  1.66  DL41 260  3.00 

Dtt>260  1.70  DL-1600  3.50 


COIL  MOUNTINGS 
No.  LO-lOO  DeForest  3 Coll  mounting 
with  gears,  reduced  price 
No  L/O101  (DeForest  3-codl  mounting 
with  gears  and  wooden  base.  •■■■■ 
No.  400  Remler  3 coll  mounting  with 
base  and  extension  handles 

CONDENSERS  (For  CW  werk) 
No.  DC-1014  Radio  Corp.  -002  MF.. 

No?*OC-M)16  Radio  Corp..  -0003, 
.0004,  .0006  MOTO,  7500  volte  .. . 
No.  DC-1803  Radio  Corp.,  .000028  MF. 
10000  volte  ......  ■■■■■  • XXV  •^Jr- 

Nb.  DC-1806  Radio  Corp.  .002  MF. 
6000  volte  


“PITTSOO" 

NOW  HAS  TWO  STORES! 

BOTH  OARRT  RADIO  CORPORATION'S 
COMPLETE  LINE! 


CONDENSERS  (Grid  and  plate  types) 

No.  UC-570  Radio  Oorp.  .0025  MF.  32.00 
v«  nnjcflo  « **  .001 IMIF.  1.50 

No  UC568  ••  “ .0006  MF.  1.36 

NaDC667  “ •*  .00026  MF.  1.20 

No.  UX-543  “ “ Cond.  mtg.  0.50 

CONDENSERS  (Filter  type) 

No.  DC-1631  Radio  Oorp.  -8  MF. 

750  volte  • ■ • 136 

No.  DC1632  Radio  Oorp.  1 MF.  750 

TOltS  1.00 

No.  DO-1634  Radio  Oorp-  -5  MF.  1750 

TOlte 1,50 

No.  DCM635  Radio  Oorp.  1 MF.  1760 

volte  2 00 

O.  W.  INDUCTANCES 

No.  DL-1008  Radio  Corporation 11.00 

No.  F-l  Acme  8-™' 

O.  W.  POWER  TRANSFORMERS 
No.  1638  Radio  Oorp.  326  watt»  . . . . 25.00 
No.  UlF-lOae  Radio  Oorp.  750  watts  . 38.50 
A*sn«  200  Watt  350-500  Volts  Mtd.  . . 20.00 
A)cme  200  Watt  0504560  V olts  “unmitd.  . 16.00 

FILTER  REACTORS 

No.  DP-1626  160  MSlllamperes  11.50 

No.  DP-1627  300  Mllllamperes  16.76 

GRID  LEAKS 
(Radio  Oorporaton) 

No.  DP-1719  for  5 Watt  Tubes  1.10 

No.  DP-1718  for  60  Watt  Tubes 1.66 

No.  DP-616  %,  1,  1.6,  2 or  3 megohms, 

each  complete  with  mounting  ....  1.26 

Grid  Leahs  only,  each  0.76 

HOT  WIRE  METERS 

No.  P-1  Roller-Smith  0-2-5  Amperes, 

flush  mtg.  Special  value  at  4.76 

No.  UM-530  Radio  COrp-  0-2.5  Amps.  6.00 
No.  DMr633  Radio  Oorp.  0-6  Amps..  6.26 

JACKS  (Radio  type) 

No.  61  Pacent  open  Jack  0.70 

No.  62  Pacent  closed  Jack  o.so 

No.  63  Pacent  2-circuit  . . 1.00 

No.  65  Pacent  three-spring  Auto- 

matlc  filament  control  type  l.JO 

No.  06  Pacent  five-spring  A.  F.  C.  . . 1.60 

LOUD  SPEAKERS 

No.  R-3  Radio  MJagnavpx,  new  type 

horn,  very  latest  model  46-00 

No.  P-1  Vocaloud,  station  type  ....  30.00 
No.  400-W  Federal  Plelophone  14.00 

MAGNETIC  modulators 

No.  DT-1643  % to  1%  Amperes  ....  9.60 

No.  UT-1367  1%  to  3%  Amperes  . . . 12.60 
No.  DT-1367  3%  to  5 Amperes  17.00 

RECEIVING  SETS  (Crystal) 
“Aeriola  Jr.”  WesMnghouse,  complete 

with  Braudes  “Superior”  phones. . 26.00 
“Radk>la,,  DeForest,  complete  with 

Braudes  "Superior"  phones  ... . • 25.00 
Radio  Service  Type  S-8  without 

phone  .splendid  value  7.°'' 


RECTIFYING  DEVICES 

No.  ITV-216  Radio  Oorp.  “Ktao  tron” 
20-Watt  type  for  ITV-202  tubes  . . 


No.  UV-217  Radio  Oorp.  “Kesotroa" 

160  Wtatt  type  for  UV-20S  tubes  . . 26.60 
No.  P-1  DeForest  20  WWt  Beatifying 

tube  for  use  with  5 watt  tabes  ....  7.00 

rectifying  devices 

(fsr  “A"  Batteries) 

No.  P-1  Trangar,  6 ampere  type,  com- 
plete with  bulb  28.00 

No.  P-2  Tungar,  2 ampere  type  with 

bulb  18.00 

No.  P-3  FF  (Battery  (Booster,  5 amp. 

type  16.00 

REGENERATIVE  receivers 

No.  CB-3  Grebe  “ Relay-Special"  176- 

080  meters 66.00 

No.  CR-5  Grebe  175-3000  meters, 

■ISUper-Special"  complete  set  ....  80.00 
(No.  CB-8  Grebe  176-1000  meters,  com- 
plete set,  latest  "Relay  Special”  . . 80.00 
No.  CR-9  Grebe  176-3000  meters,  com- 
plete set  with  dert  and  2-stage  am- 
plifier, self  contained,  “A  Master- 
piece’1   130.00 


No.  RA  WOstlnghouse,  180-700  meters, 

very  selective,  mahogany  cabinet  . 68.00 
No.  RC  WOstlnghouse.  RA  receiver 
«nd  DA  Det.  Amplifier  combined  in 
one  cabinet,  a splendid  unit,  com- 
pact,   130.00 

TELEPHONES 

No.  56  Murdock  2000  ohm  double  . . 5.00 

No.  66  Murdock  3000  ohm  double  . . 6.00 

No.  OW-834  Western  Electric  2200 

ohms  15.00 

Brnndes.  ■'Superior”  with  new  head- 

^ band  8.00 

.Brnndes  “Navy  Type”  with  new  head- 
band   14.00 

Baldwin’s  Type  C 12.00 

Baldwin's  Type  E 13.00 

Baldwin’s  Type  F 14.00 

Baldwin’s  Type  C.  unit  only  6.00 

Federal  A.  and  N.  Type  2200  ohms  . . 8.00 

Federal  A.  and  N.  Type  3200  ohms  . .10.60 


VACUUM  TUBES 

No.  UV-200  Radiotron  detector  . . 
No.  UV-201  Radiotron  amplifier  . 
No.  CFV-202  Radiotron  6 watt  . . . 
No.  CV-203  Radiotron  50  watt  . 
No.  CV-204  Radiotron  260  watt  . 


..  6.00 

. . 6.60 

. . 8.00 

..  80.00 
..110.00 


note  : All  Radiotrons  sent  postage  and  in- 
surance prepaid  anywhere  in  U.  a.  A. 
Send  us  your  orders  for  Radiotrons. 


“Let  ‘PITTSCO*  products,  super-service  and  delivery  solve  your  Radio  problems” 
“Pittsco”  Service  Reaches  AU  Over  The  World!  Why  Not  Let  It  Reach  You? 

F.  D.  Pitta  Co.,  Inc. 

12  Park  Square,  Boston,  Mass.  Dept.  C. 

Broach:  Woolworth  Bids..  MS  WeetMtaster  St,  ProvMe.ee,  B.  I. 
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RADIO 

enjoyment 

under  difficulties 


DISCOMFORT  ELIMINATED  — 
^ LIMITATIONS  REMOVED 


MAGNAVOX  multiplies 
comfort  and  pleasure 

No  receiving  set  is  complete  without  a Radio  MAGNAVOX.  No  receiving  set 
can  even  approach  its  best  results  or  entire  usefulness  without  a MAGNAVOX. 
Radio  MAGNAVOX  is  the  world’s  standard  loudspeaker.  “World’s  standard" 
because  its  famous  movable  coil  and  other  patented  mechanical  features  make  its 
marvelous  performance  positively  and  exclusively  its  own.  There  is  no  substitute 
for  the  Radio  MAGNAVOX. 

Properly  energized,  it  will  reproduce  with  equal  facility  and  without  distortion 
either  radio  music,  radio  messages,  or  radio  telephone  speech  in  volume  so  that  any  audience 
from  a small  family  circle  to  a vast  public  assembly  may  distinctly  hear  every  tone  everv 
word,  and  every  modulation. 

It  is  easy  to  hook  up— you  simply  substitute  the  MAGNAVOX  for  your  head  set  sit 
back,  listen,  and  enjoy.  No  adjustments  necessary.  Where  power  amplification  is  desired, 
use  a 2-stage  or  3-stage  MAGNAVOX  Power  Amplifier,  such  as  is  shown  in  the  illustra- 
tion at  the  right. 


C 7/ie 
reproducer 
-vd-th  The 
movable  coil 


Radio  M:\n.VAVOX — the  re- 
producer with  the  movable 
coil,  world’s  standard  loud- 
speaker. Type  R- 3,  illustrated, 
with  14'  horn,  MB.  At  your 
dealer. 

MAGNAVOX  NEW 
POWER  AMPLIFIER 


Make  your  set  complete  now.  Make  £t  the  source  of  pride  and  center  of  enjoyment  it 
should  be.  Go  to  your  dealer  today,  and  tell  him  to  give  you  prices  and  full  particulars  on 
the  world’s  standard  loudspeaking  apparatus— the  Radio  MAGNAVOX  and  the  MAGNA- 
VOX new  POWER  AMPLIFIERS. 

THE  MAGNAVOX  CO.  — General  Office' — OAKLAND,  CALIFORNIA 
NEW  YORK  OFFICE  — 370  7th  Ave.  — PENN.  TERMINAL  BLDG. 

In  writing,  please  address  the  MAGNAVOX  office  nearest  you. 


Add  one  of  these  to  your  set 
to  ret  greater  sound  intensity 
ana  larger  volume  from  your 
MAGNAVOX,  without  distor- 
tion. New  2-stake  and  3-stage 
types,  for  use  with  transmitter 
tubes  and  high  plate  voltages. 
Simply  throw  the  switches  to 
operate.  Solid  mahogany  case. 
Sits  either  flat  or  on  edge  Ask 
your  dealer  for  prices  and 
particulars. 


There  is  NO  substitute  for  the  Radio  MAGNAFOX 
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Its  Range  Reaches  Everywhere 

The  New  Radio  Station  Heard 
Around  the  World 

The  range  of  the  new  Radio  Central  Station,  at  Rocky  Point,  L.  I.,  is  so  great  as  to  be  heard 
around  the  world.  It  is  the  dream  of  communication  engineers  come  true. 


“The  Promised  Land”  is  the  name  professional 
operators  have  given  to  the  New  York  Radio 
Central  Station,  on  Long  Island.  When  com- 
pleted this  station  will  be  the  largest  and  most 
powerful  radio  station  in  the  world. 

It  will  be  equipped  to  work  simultaneously  with 
five  other  nations  in.  widely,  separate d^and  distant 
parts  of  the  world,  and  will  be  epoch-making  in 
the  held  of  international  communication. 

A position  at  this  station  is  the  height  of  every 
operator’s  ambition,  for  it  means  unlimited  op- 
portunity to  succeed  and  progress  to  higher,  more 
responsible  and  better  paying  positions  in  the 
radio  industry.  So  far  as  opportunity  goes  the 
successful  future  of  these  men  is  assured. 

How  about  you? 

Enrollments  are  coming  in  by  every  mail.  Why 
aren’t  you  one  of  the  wideawake  wireless  men 
who  have  «een  the  new  and  greater  opportunity 
opened  to  them  by  the  Home  Study  Course, 
which  is  especially  designed  to  land  them  one  of 
the  enviable  jobs  at  the  world’s  greatest  radio 
station?  NOW  — not  some  later  day  — is  the 
time  to  actl 


This  new  home  course  of  radio  training,  which 
has  been  developed  for  the  benefit  of  those  who 
cannot  attend  the  Institute  personally,  is  the  cam«. 
course  used  at  the  Institute.  It  includes  every- 
thing from  basic  principles  of  electricity  and 
magnetism  to  actual  operation  of  commercial 
radio  equipment,  including  arc  and  tube  trans- 
mitters. It  also  includes  the  same  textbooks  used 
in  the  Institute  classes,  as  well  as  a buzzer  set  of 
greatly  improved  design  with  a variable  auto- 
matic transmitter  for  code  practice. 

The  graduates  of  the  Radio  Institute  of  America 
enjoy  a great  and  exclusive  advantage  in  the  close 
connection  existing  between  the  Institute  and  the 
Radio  Corporation  of  America,  the  world’s  largest 
radio  manufacturing  and  commercial  radio  com- 
pany. 

Prominent  executives  in  the  radio  field  are  former 
students  of  the  Institute.  The  Radio  Corporation 
employs  thousands  of  men,  in  its  executive  de- 
partments, on  ships  and  at  shore  stations  and  in 
factories  and  laboratories.  A large  percentage  of 
these  men  are  graduates  of  the  Institute. 


The  Radio  Institute  of  America  has  been  an  established  and  successful  institution  for  over  fifteen 
years.  The  year  round  average  attendance  in  its  classrooms  is  now  298  students  per  month.  It  has 
trained  over  6,000  men,  95%  of  whom  have  successfully  engaged  in  this  new  branch  of  science  and 
industry. 

You,  too,  can  be  successful  in  this  new  field  if  you  properly  train  yourself  by  means  of  the  Home 
Study  Course  of  the  Institute.  Radio  offers  an  unli  mited  opportunity  for  future  advancement — why 
not  take  advantage  of  it?  Write  for  our  booklet  and  further  details — NOW. 

HOME  STUDY  DIVISION 

Radio  Institute  0/America 

(FORMERLY  MARCONI  INSTITUTE) 

326  Broadway,  NewYork 
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Cole  and  Morgan 

Publications 

Now  Issued  Only  By 

Wireless  Press,  Inc. 

326  BROADWAY 


Arts  and  Science  Series 

No.  3 Lessons  in  Wireless  Telegraphy  - - - 35c 
“ 4 Operation  of  Wireless  Telegraph  Apparatus  35c 

“ 5 Wireless  Construction  and  Operation  for 

Beginners  - --  --  --  --  - 35c 

6 Experimental  Wireless  Construction  - - 35c 
“ 7 Home  Made  Electrical  Apparatus — Part  1 35c 


“ 2 35c 
“ 3 35c 


10  Home  Made  Toy  Motors  - - 

7,8,9  Home  Made  Electrical  Apparatus 
Parts  1,  2,  3,  Cloth  - - 


1.50 


JOBBERS  AND  DEALERS— WRITE  FOR  OUR  DISCOUNT  SCHEDULE 


Wireless  Press,  Inc. 


326  BROADWAY 


NEW  YORK 
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LOTDWimiUESSlDBLEPMOOT  COMFOIMnON 


EXECUTIVE  OFFICES 

•SKVF.N  HUNDRED  AND  NINE  SIXTH  AVENUE 

AT  -M»r  STREET 

■NEW  YORK 


Sole  Sales  Agent  for 
JOHN  FIRTH  & COMPANY,  INC. 
New  York 


Are  now  arranging  Distributors’  and  Dealers’  Territories.  Com- 
munication should  be  made  to  Mr.  H.  A.  Brennan,  Sales  Manager  for 
Distributors’  and  Dealers’  arrangements  for 


The 


HONE 


A FIRCO  PRODUCT 

The  Finest 

Wireless  Telephone  Instruments 
in  the  World 


Since  1901  John  Firth  has  been  making  the  finest  wireless  equipment 
it  is  possible  to  produce.  The  superb  quality  of  “Firco  Products”  is 
attested  by  the  fact  that  they  are  built  to  precisely  the  same  high 
standards  set  up  by  Mr.  Firth  in  providing  equipment  for  the  fol- 
lowing Governments: 


UNITED  STATES 


FRANCE 


JAPAN 


ARGENTINA 


CHILE 


GREAT  BRITAIN  BRAZIL  PERU  THE  NETHERLANDS 

Not  only  are  “Firco  Products”  designed  along  the  most  advanced  lines,  but 
they  also  incorporate  parts  and  accessories  made  under  the  most  valuable 
patents  covering  wireless  equipment. 


J.UIH 


It  il  l:lllllil!i!ll:l!!!!lil!l!!llllili|l|^ 


Mill 
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Make  your  own 
Loud  Speaker 
for  60c 


IMPLY  snap  a Stramcy  coupler 
on  one  unit  of  your  head- 


L i ABSOLUTE  and  automatic  nro- 

rrotect  your  home  ana  tection  from  lightning.  No 

radio  instruments  with  the  switch  to  forget.  Approved  by  the 

National  Board  of  Fire  Under- 
D A rtlCPA  n n a tcc  t a & I writers,  Electrical  No.  3962.  For 
KAUIMAJ  rKUItC-lON  the  assurance  of  perfect  safety, 

order  a Protec-ton  now  from  your 

Automatic  Lightning  Arrester  dealer.  Remaikable  value  $2.50 
° complete. 

RADIO  DISTRIBUTING  CO.,  Newark,  N.  J. 

Examine  all  these  new  Radisco  Recommended  ' products  at  your  regular  radio  dealer. 
He  can  secure  a liberal  supply  without  delay. 


phones  (as  shown),  attach  it  to 
the  tone  arm  of  your  phonograph 
and  you  have  a highly  satisfactory 
loud  speaker.  The  sound  chamber 
of  a good  phonograph  reproduces 
wireless  telephone  broadcasting 
with  a rich  clear  tone.  Invest  60c 
and  five  minutes  in  this  easy  way 
of  making  a loud  talker  J 

npHE  new  Radisco  Pura-ton 
^ Detector  Stand  provides  for 
unusually  fine  crystal  adjustment 
without  sacrificing  ruggedness. 
Price  $2.25.  (Parts  sold  separately 
to  manufacturers  of  complete  in- 
struments.) 

T NSULATE  your  aerial  with  the 
* new  Radisco  Black  Insulator. 
Perfect  insulation  for  25c. 


12 


THE  WIRELESS  AGE 


April,  1922 


'£§*2  ; 

THIS  IS  THE  BOOK  YOU  WANT 

It  will  answer  all  your  questions 
about  wireless  telephony  and  telegraphy 

Written  Especially  for  Amateurs  by  one  of  the  foremost  authorities. 

Complete  instructions  for 

CONSTRUCTING 

INSTALLING 

OPERATING 

A COMPLETE  TRANSMITTING  AND  RECEIVING 
STATION  INCLUDING  THE  RADIOPHONE 

Cloth  6V4"  x 9 Vi".  340  Pages.  Fully  illustrated 

Price  $2.25 

IF  YOUR  DEALER  CAI\’T  SUPPLY  YOU,  ORDER  DIRECT  FROM 

WIRELESS  PRESS,  INC. 


326-28  BROADWAY 


NEW  YORK 


• Tel.rr.phy— Bucher  

Wireless  Communication *•" 

. Radio  Club  ■ • J® 

. Government  Wireless  License  Exams.  . . .75 

■ Wireless  Stations,  White 7?* 


Other  Wireless  Press  Books 

|2.25  Radio  Telephony,  Goldsmith  2.00 

Sound  Method  of  Learning  the  Code,  White  .50 

le  Exam.  ‘75  Prepared  Radio  Measurement  e.  Batcher  2.00 

.75  Radio  In.trnmcnl.  and  Mea.nremenl.  1.75 
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RADIO  RECEIVING  SETS 


Sturdy  Stock — Finest  Instruments 

Scientifically  Correct — A Price  for  A ll 

$20  to  $250 


LIST  PRICE 


Including  Aerial  Equipment  and 

Stromberg-Carlson 
$7.50  Head  Set 


ALSO  MANUFACTURERS  OF 


BINDING  POSTS 
TUBE  SOCKETS 

SWITCH  LEVERS 


SWITCH  POINTS 

CRYSTAL  DETECTOR  PANELS 
GUARANTEED  GALENA,  ETC. 


ROSENTHAL  LIQHTNING  ARRESTER,  distributed  solely  by  ourselves  is 
the  only  Lightning  Arrester  discharging  at  220  volts.  Protects  against 
lightning  and  internal  wiring  short  circuits — List  price  $2.00 

DEALERS  AND  JOBBERS! 

Due  to  Large  Increase  In  Our  Production  We  are  Today  Able 
To  Make  Immediate  Deliveries.  Orders  are  Rolling  In.  Don’t  Delay. 

WRITE  OR  WIRE  FOR  PARTICULARS 


FACTORY 

ELIZABETH,  N.  J. 


ELECTRICAL  COMPANY 

122  Fifth  Avenue,  New  York  City 


PHONE 

CHELSEA  792:! 
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Built  Right  Since  1903 


"'hen  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


First  Set  of 

Wireless  Telephone 
Instruments 

FBI  THE 

United  States  Navy 

I RETAILED  DH  THE 

Flagship  Connecticut 


WITHERBEE 
Radio  A 
- BATTERY 

is  the  sole  source  of 
current. 


Witherbee  A Batteries  are  designed  and  built  to  meet  the  particular  conditions  prevailing  in 
Radio  CW  Service.  1 J 


WITHERBEE  STORAGE  BATTERY  CO.,  Inc. 

643-655  West  43rd  Street 
NEW  YORK  CITY,  N.  Y. 

Builders  of  batteries  since  1008  for  automotive  starting,  lighting,  ignition,  etc. 


They  are  constructed  with  extra  heavy  plates  suited  for  slow  discharge  work  thus  insuring 
against  voltage  variations.  Extra  thick,  specially  treated  separators  are  used  which  prevent 
internal  discharge.  * 


“Built  Right  Since  1903”  is  the  Witherbee  slogan — and  specifically 
applies  to  Witherbee  Radio  A Batteries. 


For  further  inf ormation  for  the  trade  write : 


The  entire  construction  is  such  that  Witherbee  Batteries  may  undergo  continuous  cycles  of 
complete  discharge  and  in  addition  may  stand  idle  for  long  periods — without  being  harmed 
The  strong,  clean  Witherbee  hard  rubber  case  is  the  ideal  enclosure  for  radio  service.  These 
cases  have  been  a specialty  of  the  Witherbee  organization  for  nineteen  _ 

years  for  use  in  the  home  or  in  the  office  where  acid  leaks  would  be 
fatally  destructive.  These  cases  have  soft  rubber  bottom  rests  making 
them  safe,  clean  and  insuring  perfect  insulation. 
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This  special  Radio  Battery 
has  all  the  Willard  Threaded 
Rubber  Battery  features  th^t 
are  applicable  to  Radio  work 
— plus  many  new  ones  found 
only  in  this  battery. 


Bring  Your  Set  Up-to-Date 

with  this  All-Rubber  Radio  Battery 


It’s  just  as  important  in  receiving,  to 
have  a good  battery  as  to  have  a reliable 
and  efficient  set. 

The  Willard  All-Rubber  Radio  Battery 
was  designed  and  is  being  used  especially  for 
radio  work.  It  gives  you  the  same  reliability 
in  wireless  work  as  the  starting  and  lighting 
battery  has  always  given  in  motor  cars. 
These  batteries  are  available  at  a consider- 
able less  cost  than  the  motor  car  battery. 

Willard  Radio  Batteries  are  made  with 
the  same  care,  and  have  the  same  Threaded 
Rubber  Insulation  as  the  larger  batteries. 


An  important  Radio  feature  is  the  All- 
Rubber  Case.  Cells  and  case  are  a solid 
piece  of  rubber  that  absolutely  prevents 
leakage  from  cell  to  cell  or  to  the  ground, 
thus  doing  away  with  one  of  the  most 
troublesome  sources  of  noise. 

Threaded  Rubber  Insulation  and  case 
are  both  tested  with  24,000  volt  wireless 
transformers  before  assembly.  Freedom 
from  leakage  is  thus  assured. 

For  details  about  the  Radio  Battery,  go 
to  the  nearest  Willard  Battery  Station,  or 
write  us  direct. 


WILLARD  STORAGE  BATTERY  CO.,  Cleveland,  Ohio 

Made  in  Canada  by  the  Willard  Storage  Battery  Company  of  Canada,  Limited,  Toronto,  Ontario 
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New  York’s  Amateur  Show 

The  Most  Spectacular,  Mystifying  and  Gripping  Conven- 
tion and  Exhibition  which  New  York  Has  Ever  Witnessed 


IN  1492  Admiral  Columbus  dis- 
covered America  and  in  1922 
General  Public  discovered  radio. 
There’s  no  doubt  about  it.  Radio  has 
been  discovered,  and  the  whole  world 
has  come  to  see  and  feast  upon  its 
thousand  and  one  interesting  and  de- 
lightful features.  The  awakening  of 
the  lethargic  giant,  public  interest, 
while  really  long  overdue,  has  been  so 
sodden  and  so  complete  as  to  carry 
everything  along  with  it  in  its  eager 
search  for  more,  and  still  more,  in- 
formation. 

As  recently  as  a year  ago,  radio  was 
practically  an  unknown  quantity  to  the 
average  person.  This  was  very  vividly 
demonstrated  by  an  inquiry  from  a 
well-known  business  man  during  the 
convention  and  exhibition  of  the 
Executive  Radio  Council  last  year. 
This  man  telephoned  to  the  Pennsyl- 
vania Hotel  and  asked  if  the  exhibition 
would  be  held  on  that  particular  day, 
as  it  was  raining.  He  had  heard  some- 
thing about  “catching”  radio  signals 
and  had  assumed  that  it  was  necessary 
to  go  op  on  the  roof  with  some  sort  of 
a device,  such  as  a crab  net,  and  catch 
the  signals  as  they  came  along. 

The  attitude  of  that  man  was  the 
attitude  of  the  multitude.  Radio  ? Oh, 
yes,  all  the  little  schoolboys  played 
at  radio,  just  as  they  played  checkers 
or  tiddlede- winks,  but  there  wasn’t 
anything  in  it  for  the  grownups.  Con- 
sequently when  the  1921  Convention 
and  Exhibition  was  held.  General  Pub- 
lic wasn't  even  interested  to  the  extent 
of  even  investigating  the  possibilities 
of  radio,  and  the  attendance  at  the  af- 
fair was  confined  principally  to  the 
members  of  the  Order  of  Hard  Boiled 
Hams. 

But,  oh,  what  a difference  a few 
months  have  made. 

There  was  no  such  ignorance  this 
year  during  the  second  annual  affair, 
which  was  held  March  7 to  xi,  at  the 
Pennsylvania  Hotel,  New  York.  No, 
Sr.  This  year,  this  year,  was  different, 
vastly  different.  Every  man,  woman 
and  child  of  the  33,801  who  attended 
the  show,  knew — get  that — KNEW 
something  about  radio.  They  may  not 
have  known  the  difference  between 


Miss  Gladys  Wyville  Binging  "Kiss  Me  By 
Wireless.”  a song  composed  especially  for 
the  radio  show 


high  and  low  frequency  crystals,  but 
they  did  know  that  it  was  necessary  to 
have  an  aerial,  a ground,  a tuner  and 
a pair  of  phones,  and  that  when  you 
turned  a knot)  on  the  “box”  to  a cer- 
tain place  the  result  was — music,  enter- 
tainment and  education ! 

And  so  it  has  come  to  pass  that 
radio  has  been  discovered,  has  been 
acclaimed  the  greatest,  most  interest- 
ing, most  fascinating  of  all  forms  of 
education  and  entertainment,  and  the 
news  is  rapidly  spreading  around  the 
world.  “Radio,  on  this  particular  day, 
thy  name  is  legion.” 

Without  question  the  Show  was  the 
most  spectacular,  mystifying,  and 
gripping  exhibition  which  New  York 
has  ever  witnessed.  The  entire  metro- 
politan area,  from  all  appearances,  was 
radio  mad.  The  exhibition  halls  were 
packed  with  visitors  from  the  first 
moment  of  opening,  while  during  cer- 
tain hours  long  lines  in  formation 
awaited  with  great  patience  entrance 
into  the  land  of  marvels.  That  their 
patience  was  well  repaid  was  more 
than  evidenced  by  the  great  interest 
displayed  on  every  hand. 
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Owing  to  the  heavy  demand  for 
space  by  exhibitors  this  year,  it  was 
necessary  to  use  both  the  Roof  Garden 
and  the  Butterfly  Room  for  exhibits, 
and  when  the  show  was  formally 
opened  on  the  night  of  the  7th,  sixty- 
five  exhibits  had  been  installed,  every 
available  square  foot  of  space  had 
been  allotted,  and  there  were  still 
about  a dozen  applicants  who  could  not 
be  accommodated.  Many  of  the  ex- 
hibitors had  based  their  printed  matter 
supply  on  the  attendance  of  last  year, 
and  the  result  was  a flood  of  SOS 
telegrams  to  the  home  offices  of  the 
the  exhibitors  for  more  salesmen  and 
more  printed  matter.  More  than  one 
exhibitor  moved  packages,  boxes  and 
bundles  from  out-of-town  points  in 
specially  chartered  Pullman  berths  on 
limited  trains  in  an  attempt  to  get  ade- 
quate supplies  to  the  firing  line  in  time. 

A half  hour  after  the  doors  opened,  J. 
O.  Smith,  the  Chairman  of  the  Council, 
wedged  his  way  to  the  band  stand  and 
and  formally  opened  the  affair  with  a 
few  words  of  welcome  to  the  visitors, 
the  exhibitors  and  the  representatives  of 
the  amateur  fraternity  who  packed  the 
floor  of  the  Roof  Garden.  Comparing 
the  enormous  crowd  of  that  evening 
with  the  small  crowd  which  attended 
the  opening  a year  previously,  Mr. 
Smith  said  that  if  interest  kept  on  in- 
creasing during  the  next  year  as  it  had 
during  the  past  one,  it  would  probably 
be  necessary  for  the  Council  to  hold 
next  year’s  affair  in  Central  Park. 

It  was  necessary  to  adopt  heroic 
measures  in  order  to  clear  a space  on 
the  Roof  Garden  floor  so  that  E.  F. 
GJavin  could  operate  his  radio  con- 
trolled vehicle.  It  took  a lot  of  hard 
work  on  the  part  of  a dozen  huskies  to 
get  the  crowd  back,  but  when  this  had 
been  accomplished  Mr.  Glavin  enter- 
tained and  mystified  the  large  crowd 
with  his  radio  controlled  torpedo  on 
wheels,  familiarly  known  as  the 
“Wireless  Pup.”  As  was  the  case  last 
year,  the  torpedo  proved  to  be  one  of 
the  most  interesting  features  of  the  ex- 
hibition and  demonstrations  during  the 
following  afternoons  and  evenings  cre- 
ated great  interest  and  enthusiasm 
among  the  thousands  of  spectators 
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who  watched  the  demonstrations.  Ow- 
ing to  the  great  crowds  it  was  neces- 
sary to  put  blinders  on  the  “Pup”  to 
relieve  it  of  stage  fright. 

The ‘receiving  equipment  used  by 
Paul  F.  Godley  at  Ardrossan,  Scot- 
land, caused  more  than  one  radio  mi- 
crobe to  find  an  early  lodging  in  the 
gaping  mouths  of  the  crowd.  The  tubes 
displayed  with  the  set  were  the  identi- 
cal ones  which  actually  recorded  the 
signals  of  American  amateurs  during 
the  tests.  Mr.  Godley  operated  the 
set  during  the  afternoons  and  evenings 
and  clearly  demonstrated  the  great  am- 
plification possible  with  it.  Using  a 
small  loop  he  succeeded  in  making 
audible  the  music,  speech  and  signals 
from  several  radiophone  stations.  The 
broadcasting  was  heard  all  over  the 
Roof  Garden,  by  use  of  a loud-speaker 
horn.  The  degree  of  amplification  ob- 
tained with  this  set  was  positively 
amazing  even  to  the  experienced 
operators,  and  as  one  visitor  remarked : 
“In  radio  frequency  lies  the  solution 
of  the  antenna  problem  for  the  New 
York  City  cave  dweller.” 

On  Wednesday  afternoon  engineers 
of  several  of  the  exhibiting  manufac- 
turers radiated  considerable  verbal 
energy  of  various  frequencies  in  giving 
talks  on-new  equipment,  which  proved 
to  be  of  great  interest  to  the  hundreds 
who  filled  the  large  ballroom  of  the 
hotel.  In  the  evening  over  1,200  per- 
sons listened  to  W.  C.  White,  of  the 
General  Electric  Company,  who  read 
a paper  on  “Vacuum  Tubes  and  Their 
Operation.”  Mr.  White  is  one  of  the 
foremost  authorities  of  the  country  on 
vacuum  tubes,  and,  in  addition,  pos- 
sesses the  happy  faculty  of  being  able 
to  cover  a technical  subject  in  a non- 
technical way,  a very  desirable  quality 
in  view  of  the  large  number  of  non- 
technical enthusiasts  who  attended. 

Paul  F.  Godley  followed  Mr.  White, 
and  got  a rousing  reception.  He  des- 
cribed in  detail  how  the  recording  of 
American  amateur  station  signals  in 
Scotland  was  accomplished  in  spite  of 
the  wetness  of  the  country,  and  in  ad- 
dition called  attention  to  the  large  num- 
ber of  C.  W.  stations  heard,  as  com- 
pared to  the  number  of  spark  stations, 
and  expressed  the  hope  that  all  ama- 
teurs would  use  C.  W.  in  the  future 
and  so  avoid  disturbance  of  other  radio 
communication,  which  has  in  the  past 
been  attributed  to  the  broad  waves  in 
amateur  “stone  crusher”  operation. 

On  the  afternoon  of  Thursday, 
March  9,  the  Roof  Garden  and  Butter- 
fly Room  were  crowded  to  capacity 
by  the  unprecedented,  but  not  wholly 
unexpected  crowds  which  had  attended 
the  affair  from  the  beginning,  among 
the  crowd  being  a large  number  of 
correspondents,  representing  newspa- 
pers located  all  over  the  world.  During 
each  evening,  in  fact,  the  crowds  had 


become  so  great  as  to  fill  the  Roof 
Garden  to  capacity  and  it  was  neces- 
sary to  close  the  doors  on  hundreds 
who  were  attempting  to  get  in.  The 
Committee  did  this  regretfully,  as  it 
was  realized  that  many  enthusiasts  had 
probably  traveled  long  distances  to  at- 
tend the  exhibition,  but  the  action  was 
absolutely  necessary  as  a matter  of 
convenience  and  safety  to  the  crowds 
already  in  the  building,  who  wouldn’t 
or  couldn’t  get  their  fill  of  the  ex- 
hibited wonders  and  take  heed  of  the 
EXIT  signs. 

The  preliminaries  of  the  open-to-all 
code  speed  contest  were  held  during 
the  evening  of  the  9th,  and  when  ten 
men  qualified  at  40  words  per  minute, 
with  perfect  copy,  it  was  evident  that 
the  final  op  the  following  night  was  to 
be  a real  battle  between  the  code  speed 
experts  of  the  eastern  part  of  the 
country. 

During  the  afternoon  of  the  10th, 
E.  D.  Glavin  and  P.  F.  Godley  again 
entertained  the  crowd  with  demonstra- 
tions of  their  equipment  and  in  the 
evening  the  finals  of  the  Code  Speed 
Contest  were  run.  Radio  Inspector 
E.  A.  Beane  was  judge  of  the  contest. 
A vacuum  tube,  oscillating  at  audio 
frequency  was  used,  instead  of  a 
buzzer  and  the  transmission  was  done 
by  means  of  a motor-driven  Wheat- 
stone transmitter.  The  tape  was 
punched  on  the  spot,  the  operator  of 
the  machine  being  in  full  view  of  the 
contestants.  Straight  copy  from  a 
newspaper  was  used.  There  were  first, 
second  and  third  prizes ; the  first  being 
a silver  cup,  the  second  a gold  watch 
fob  and  the  third  a silver  fob. 

Excitement  ran  high  and  it  is  even 
understood  but  not  verified  that  several 
friendly  arguments  took  place  over  the 
merits  of  the  respective  contestants. 

The  contest  was  very  skillfully 
handled  by  Mr.  Beane  and  resulted  as 
follows : 

First  prize:  Jose  M.  Seron,  Radio 
Corporation  of  America,  speed  for  two 
minutes,  49)4  words  per  minute,  with 
three  errors. 

Second  prize:  B.  G.  Seutter,  New 
York  Times  (Last  year’s  winner  with 
48.6  words  per  minute).  Speed  49)4 
words  per  minute,  four  errors. 

Third  prize ; George  C.  Otten,  Radio 
Corporation  of  America.  Speed  49)4 
words  per  minute,  five  errors. 

The  accomplishment  of  Mr.  Seron 
breaks  all  known  records  for  code 
speed  reception,  and  49)4  words  per 
minute,  perfect  copy,  is  therefore,  the 
new  world’s  record  for  all  future  as- 
pirants to  the  honor  to  shoot  at.  The 
accomplishment  of  Mr.  Seron  is  really 
a remarkable  one,  in  view  of  the  fact 
that  he  came  to  New  York  from  Chili 
less  than  one  year  ago  knowing  very 
little  of  the  English  language ! 

On  Saturday,  the  nth,  the  last  day 


of  the  show,  the  crowd  awaiting  en- 
trance had  become  so  great  at  12 
o’clock  that  it  was  decided  to  open 
the  show  an  hour  ahead  of  time  to  re- 
lieve congestion  in  the  lobby  and  halls 
of  the  hotel. 

The  Code  Speed  Contest  for  Women 
was  held  at  3 p.  m.,  with  Radio  In- 
spector E.  A.  Beane  acting  as  judge. 
There  were  ten  entrants.  A silver  cup, 
suitably  engraved,  was  awarded  the 
winner  for  copying  the  greatest  num- 
ber of  words  per  minute,  with  the  least 
number  of  errors,  hand  copy.  The  con- 
test was  won  by  Miss  Ruby  Yelland  of 
the  Hudson  street,  New  York,  office  of 
the  Radio  Corporation  of  America. 
Speed  30J4  words  per  minute,  perfect 
copy.  Miss  Marion  C.  Chicken,  a stu- 
dent of  the  Radio  Institute  of  Ameri- 
ca, was  second  with  30 J4  words.  The 
judges  reported,  however,  that  Miss 
Chicken  made  four  scratches  in  her 
copy.  Miss  Marianne  C.  Brown  was 
third,  with  30)4  words,  nine  errors. 

The  jamming  contest  followed.  This 
contest  was  open  only  to  bona-fide 
amateurs  not  employed  in  the  operating 
department  of  any  radio,  telegraph  or 
cable  company.  It  was  not  open  to 
anyone  who  had  entered  the  Code 
Speed  Contest  of  the  night  before. 

Signals  were  transmitted  the  same 
as  in  the  Code  Speed  Contest  and  while 
there  was  no  direct  interference  with 
the  matter  being  transmitted,  other  sig- 
nals from  buzzers  of  different  pitch 
were  transmitted  on  the  circuit,  to 
simulate  conditions  in  congested  radio 
territory.  The  entrant  turning  in  the 
most  complete  copy  at  the  end  of  the 
contest  was  declared  the  winner.  The 
prize  was  a silver  cup,  suitably  en- 
graved. 

It  was  anticipated  that  some  active 
amateur  of  the  Second  District  would 
win  the  contest,  for  anyone  who  can 
successfully  work  night  after  night 
through  the  jamming  in  the  Second 
District  needn’t  worry  over  an  ordin- 
ary jamming  contest.  Thomas  A.  Jobs, 
of  Summit,  N.  J.,  a well-known  ama- 
teur, call  letters  2AAF,  turned  in  the 
most  complete  copy  and  won  the  con- 
test. 

The  convention  and  exhibition  came 
to  an  end  at  midnight  on  Saturday  at 
the  close  of  the  second  annual  dinner, 
the  detailed  story  of  which  appears 
on  another  page. 

The  outstanding  feature  of  this 
year’s  affair,  was  the  unusual  crowd 
and  the  fact  that  a large  part  of  it 
knew  nothing  about  radio,  but  had  been 
attracted,  evidently  by  the  great 
amount  of  space  devoted  to  radio  by 
the  daily  papers,  and  had  come  as  a 
result,  to  find  out  what  it  was  all 
about.  Some  of  them  found  out,  but 
many  of  them  didn’t,  for  the  simple 
reason  that  visitors  outnumbered  ex- 
hibitors by  about  100  to  1 at  every  ses- 
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The  Convention  Committee  of  the  Executive  Radio  Council  which  made  I lie  affair  a record-breaking  success.  In  the  front  row.  seated,  are: 
F.  L.  MacLaughlln,  W.  J.  Howell.  C.  E.  Huffman.  R.  H.  McMann.  J.  O.  Smith,  chairman;  A.  F.  Clough,  R.  Hertzberg  and  0.  E.  Trube. 
In  the  rear  row.  standing  are:  W.  A.  Remy,  R.  B.  Jackson,  J.  J.  Kulik.  F.  B.  Ostinan,  E.  A.  Kilroy,  J.  R.  Ferguson,  Leroy  ^Watkins  and 

Matthias  Thury 
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IN  PECOCNITION 
OF  SCIENTIFIC  ACH1EV 
IN  ACCOMPLISHING  THE  FIRSr  " 
RECEPTION  OF  SIGNALS  FROM 
AMERICAN  AMATEUR  RADIO  STATIONS 
AT  ARDROSSAN.  SCOTLAND.  DEC.  1971 
THIS  TESTIMONIAL  IS  RENDERED 

TO 

PAUL  F.  GODLLY 
ENGINEER  AND  COLLEAGUE 
BY 

THE  MEMBERS  OF  THE 

Executive  Radio  Council  . 

SECOND  DISTRICT 

NEW  YORR.  MARCH  11.1922 


Bronze  tablet  presented  to  Paul  F.  fiodley  Paul  F.  Godley  of  Ardrosaan  fame  nnd  Jack  Binna  of  S.  S.  Republic  fame  met  for  the 

by  the  Executive  Radio  Council  first  time  nt  the  show 


Typical  view  of  the  crowd,  a condition  that  prevailed  during  the  entire  week.  Every  walk  and  condition  of  life  was  represented  and  they 

came  from  all  parts  of  the  United  States  and  Canada 
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sion  of  the  exhibiton.  Under  the  cir- 
cumstances it  was  impossible  to  an- 
swer the  questions  on  the  tongues  of 
thousands  of  visitors,  and  the  result 
would  have  been  the  same  had  there 
been  unlimited  space  available. 

A comparison  of  attendance  figures 
of  this  and  last  year’s  affair  is  an  in- 
dication of  the  great  growth  of  interest 


in  radio.  The  detailed  figures  are -as 
follows : 


This  year 

Last  year 

First  Day  

3,033 

916 

Second  Day  .. 

8,661 

1,015 

Third  Day 

7,701 

1,520 

Fourth  Day  .. 

7,364 

1,714 

Fifth  Day  

7,042 

33,801 

5,165 

The  Executive  Radio  Council,  Sec- 
ond District,  was  formed  for  the  pur- 
pose of  mutual  benefit  and  general  im- 
provement in  amateur  operating  con- 
ditions. During  its  existence  the  Coun- 
cil has  accomplished  a great  deal,  has 
assisted  a great  many  amateurs  in  the 
way  of  a “big  brother,”  and  has  always 
promoted  the  advancement  of  the 
science  of  amateur  radio  communica- 
tion  whenever  possible.  The  Clubs 
which  compose  the  Council  are  the 
leading  ones  of  the  Second  Radio  In- 
spection District,  which  includes 
Southern  New  York,  Long  Island, 
Staten  Island  and  Northern  New 
Jersey.  It  is  composed  of  two  dele- 
gates from  each  of  the  following  clubs : 

Radio  Club  of  America.  New  York  City. 

Armour  Villa  Radio  Club.  Bronxville, 
N.  Y. 

Bloomfield  Radio  Club.  Bloomfield,  N.  J. 

Radio  Club  of  the  Bronx,  Bronx,  New 
York  Gty. 

Radio  Association  of  Greater  New  York, 
New  York  Gty. 


Hill  City  Radio  Gub,  Summit,  N.  J. 

The  Radio  Gub,  Irvington,  N.  J. 

Radio  Gub  of  Long  Island,  Long  Island 
City,  N.  Y. 

North  Jersey  Radio  Association,  Newark, 
N.  J. 

Radio  Traffic  Association,  Brooklyn, 
N.  Y. 

Ridgewood  Radio  Gub,  Ridgewood,  N.  J. 


Rutherford  Radio  Gub,  Rutherford,  N.J. 
Stuyvesant  Radio  Gub,  Bronx,  New  York 
City. 

Talo  Gub,  New  York  Gty. 

Westfield  Radio  Association,  Westfield, 
N.  J. 

Y.  M.  C.  A.  Radio  Gub,  New  York  Gty. 
Yonkers  Radio  Gub,  Yonkers,  N.  Y. 
White  Plains  High  School  Radio  Gub, 
White  Plains,  N.  Y. 

Hackensack  Radio  Gub,  Hackensack, 
N.  J. 

Nutley  Radio  Gub,  Nutley,  N.  J. 

Radio  Gub  of  Hudson  County,  Hoboken, 
N.  J. 

Nassau  Radio  League,  Freeport,  L.  I., 
N.  Y. 

Passaic  High  School  Radio,  Passaic,  N.  J. 
Hudson  Radio  Gub,  New  York  City. 
Chelsea  Radio  Association,  New  York 
City. 

The  officers  of  the  Council  are:  J. 
O.  Smith,  Chairman ; R.  H.  McMann, 
Vice-Chairman;  M.  Blum,  Recording 
Secretary;  C.  E.  Trube,  Treasurer;  C. 

B.  Hobson,  Corresponding  Secretary; 

C.  J.  Goette,  Traffic  Supervisor. 

The  following  is  a list  of  the  ex- 
hibitors at  this,  the  second  an- 
nual convention  and  exhibition: 

BUTTERFLY  ROOM 
American  Eveready  Works 
F.  Andrea  & Company 
L.  S.  Brach  Manufacturing  Company 
Connecticut  Telephone  & Electric  Com- 
pany 


Chicago  Radio  Laboratory 
Diamond  State  Fibre  Company 
Electrose  Manufacturing  Company 
Experimenter  Publishing  Company 
Formica  Insulation  Company 
General  Apparatus  Company 
Hudson  Radio  Gub 
International  Radio  Exchange 
Jewett  Manufacturing  Corporation 
Lexington  Radio  & Electric  Corporation 
Loyd  Wireless  Telephone  Corporation 
Novo  Manufacturing  Company 
Westinghouse  Union  Battery  Company 

ROOF  GARDEN 

Acme  Apparatus  Company 
Adams-Morgan  Company 
American  Electro-Technical  Appliance 
Company 

American  Radio  Relay  League 
American  Radio  & Research  Corporation 
Clapp-Eastham  Company 
Continental  Radio  & Electric  Corporation 
R.  U.  Qark,  3rd 
Copper  Gad  Steel  Company 
DeForest  Radio  Telephone  & Telegraph 
Company 

Dreyfuss  Sales  Corporation 
P.  M.  Dreyfuss  Co-,  Inc. 

George  Fredericks 
Freed-Eisemann  Radio  Corporation 
Federal  Telephone  & Telegraph  Company 
The  Globe 

General  Radio  Company 

A.  H.  Grebe  & Company 

Jewell  Electrical  Instrument  Company 

Keystone  Wire  Company 

The  Evening  Mail 

Manhattan  Electrical  Supply  Company 

Marko  Storage  Battery  Company 

The  Modulator 

William  J.  Murdock  Company 

Mills  Radio  & Electric  Company 

Pacent  Electric  Company,  Inc. 

Prest-O-Lite 

Radio  Audion  Company 

Radio  Gub  of  America 

Radio  Corporation  of  America 

Radio  Distributing  Company 

Radio  Service  & Manufacturing  Company 

Radio  Topics 

H.  B.  Shontz  & Company,  Inc. 

Ship  Owners  Radio  Service,  Inc. 

Shotton  Radio  & Manufacturing  Company 
C.  D.  Tuska  Company 
Wireless  Press 

Weston  Electrical  Instrument  Company 
Willard  Storage  Battery  Company 
East  Side  Y.  M.  C.  A. 

United  States  Army  Signal  Corps 
United  States  Department  of  Commerce, 
Radio  Service. 

The  Committee  in  charge  of  this 
year’s  affair  was  as  follows:  J.  0. 
Smith.  Chairman:  R.  H.  McMann, 
Vice-Chairman;  A.  F.  Clough.  John 
Di  Blasi,  F.  B.  Ostman,  Leroy  Wat- 
kins, E.  A.  Kilroy,  W.  J.  Howell,  R. 
Hertzfoerg,  J.  B.  Ferguson,  C.  E. 
Trube,  C.  B.  Hobson,  B.  B.  Jackson, 
F.  L.  MacLaughlin,  Matthias  Thury, 
J.  J.  Kulik,  M.  Blum,  C.  E.  Huffman. 


A new  version  of  "His  Master's  Voice.”  The  bushy  appearance  of  the  tail  is 
due  to  the  continual  wagging  of  it  by  his  Dogshlp  while  the  picture  waB  Deing 
made  indicating  that  the  music  coming  from  the  horn  was  pleasing 
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The  exhibit  of  the  Kadlo  Corporation  of  America  was  filled  to  the  limit  at  every  seaalon.  The  new  outfits  for  the  reception  of  broad- 
casting, including  the  Aeriola  Grand,  the  Aeriola  Senior,  the  new  General  Electric  receiving  units  were  subjects  of  great  Interest  to  the 

visitors 


The  exhibit  of  the  Ossining  and  Peekskill  Radio  Clubs,  which  con* 
The  Jewell  Electrical  Instrument  Company  exhibited  an  extensive  line  of  mined  a panel  radiophone  set  belonging  to  W.  R.  Selgle,  2BQH, 
ip.nd  DC  meters,  for  every  conceivable  purpose  and  the  exhibit  was  a was  an  excellent  indication  of  the  skill  of  the  amateurs  In  assem- 

for  the  operators,  or  Intending  operators,  of  C.  W.  transmitting  sets  bling  sets  of  this  type.  The  set  was  in  operation  during  the  entire 

®ecca  week 


Digitized  by 


Google 


Tbe  Second  Annual  Dinner  was  extremely  novel  In  many  respects  and  broke  all  precedents  tor  attendance.  It  was  a scene  of  wild  enthusiasm  on  the  part  of  the  diners.  Practically  everybody  In  the 
country  engaged  or  Interested  In  radio  was  there,  and  for  the  first  time  many  artists  who  had  sung  to  thousands  of  listeners  via  the  radiophone  were  present  and  entertained  a gathering  of  radio  enthusiasts  In  person. 
Speakers  table,  left  to  right:  John  V.  L.  Hogan,  Consulting  Engineer,  Westlnghouse  Electric  and  Manufacturing  Company;  Dr.  Alfred  N.  Goldsmith,  Secretary  Institute  of  Radio  Engineers,  Research  Engineer,  Radio 
Corporation  of  America;  Major  ltoy  H.  Coles,  D.S.A.,  Chief  Signal  Officer,  Second  Corps  Area;  Paul  F.  Godlej.  Radio  Engineer,  of  Ardrossan  fame;  Chairman  J.  O.  Smith;  Henry  L.  Bogardus,  Assistant  Radio  Inspector, 
Second  District;  Lleut.-Commander  D.  C.  Patterson,  U.  S.  N„  District  Commnnlcatlon  Superintendent;  J.  Andrew  White,  Editor,  The  Wireless  Age;  K.  B.  Warner,  Editor,  Q.8.T.;  F.  H.  Schnell,  Traffic  Mgr.,  A.R.R.L. 
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The  Banquet 


ONE  thousand  and  twenty-five 
persons  crowded  into  the 
large  ballroom  of  the  Penn- 
sylvania Hotel  to  attend  the  banquet 
which  wound  up  the  week’s  activi- 
ties. The  diners  were  in  Saturday 
night  festive  mood  and  typically  a 
radio  gathering  in  spirit.  Dot  and 
dash  messages  and  greetings  were 
whistled  and  buzzed  from  table  to 
table  during  the  serving  of  the 
course  dinner,  including  code  ap- 
plause for  the  entertainers  who  ap- 
peared in  person  to  duplicate  some 
of  the  features  which  had  been 
broadcasted  from  WJZ  and  WDY. 
Among  the  prominent  entertainers 
who  sang  familiar  songs  were  Vir- 
ginia Burt,  the  Stuart  Sisters,  Al- 
bert Wiederhold,  Jack  Sheehan, 
Louis  James,  Nat  Saunders,  Dave 
Wohlman,  Raymond  M.  Shottler 
and  Louis  Breau.  A novelty  was 
also  introduced  in  a dance  — an- 
nounced to  be  impossible  for  radio 
broadcasting  — executed  by  Maxie 
and  George,  the  sensational  colored 
dancers  who  were  then  playing  at  the 
Winter  Garden  and  the  Club  Mau- 
rice. Then  everybody  sang  old- 
time  favorite  songs  under  the  lead- 
ership of  Nat  Saunders,  well-known 
composer,  and  responded  with  zest- 
ful “hello’s  1”  as  the  music  swung 
over  to  the  first  radio  song,  “Kiss 
Me  by  Wireless.”  For  an  hour  or 
more,  the  thousand  diners  had  a 
gloriously  informal  good  time,  but 
finally  subsided  into  attentiveness  as 
the  scheduled  after  dinner  speeches 
began. 

The  introductory  remarks  were 
made  by  J.  O.  Smith,  presiding,  as 
“Well,  fellows,  once  more,  we  put  it 
over!”  he  announced,  adding  that  in 
view  of  the  unprecedented  crowds, 
it  was  unfortunate  that  the  Pennsyl- 
vania Hotel  was  built  of  steel  and 
stone,  and  not  of  rubber.  The  new 
situation  in  radio,  he  explained,  was 
due  to  the  great  development  of 
radio  broadcasting  “bringing  with  it 
multitudes  of  new  converts  to  the 
Order  of  Boiled  Hams.  And  to  all 
of  you  who  have  become  converts  to 
the  cause  of  radio  broadcasting,” 
he  added,  “we  older  Hams  extend 
you  a welcome,  and  we  wish  you 
the  great  joy  that  only  faithful  pur- 
suit of  this  greatest  of  all  hobbies, 
pastimes,  educational  pursuits  (or 
whatever  you  choose  to  call  it)  can 
give  you.” 

Mr.  Smith  noted  that  radio  at 
present  is  in  a state  of  evolution, 
observing:  “What  its  future  will  be 
no  man  can  say.  It  is  practically 
certain,  however,  that  there  will  al- 
ways be  a place  in  radio  for  the  ama- 
teur and  for  amateur  operation  ; and 


when  the  emergency  comes,  no  mat- 
ter what  that  emergency  may  be, 
the  amateur  will  be  found  ready  and 
eager  to  do  his  bit  as  he  always  has 
in  the  past. 

“The  pages  of  history  are  filled 
with  the  deeds  of  radio  amateurs 
which  cannot  be  ignored  or  over- 
looked. From  the  ranks  of  ama- 
teurs must  come  the  men  of  the  fu- 
ture to  carry  on  the  science  of  radio 
to  its  greatest  usefulness.” 

The  individual  members  of  the 
Committee  of  the  Executive  Radio 
Council  were  then  introduced  as  the 
men  who  made  this  year’s  affair  the 
greatest  success  in  the  history  of 
amateur  radio. 

The  diners  were  next  called  upon 
to  disclose  themselves  by  geograph- 
ical designation,  representatives 
arising  from  all  districts  except  the 
sixth  and  seventh.  Even  Canada  re- 
sponded in  the  person  of  a single 
representative. 

Mr.  Smith  then  introduced  the 
first  speaker,  John  V.  L.  Hogan, 
Consulting  Engineer  of  the  West- 
inghouse  Electric  and  Manufactur- 
ing Company,  who  selected  as  a 
topic  the  apparent  difference  of 
opinion  which  seemed  to  be  grow- 
ing up  between  amateurs  generally 
and  the  manufacturing  companies. 
“It  appeared  to  me,”  said  Mr.  Ho- 
gan, “that  within  the  last  six 
months  things  had  been  getting 
worse  and  worse.  I have  heard  three 
distinct  criticisms  from  amateurs  di- 
rected toward  the  manufacturing 
companies.  The  first  one  was,  that 
the  manufacturing  companies  don’t 
want  any  amateur  extension;  that 
the  amateurs  interfere  with  broad- 
casting, and  that  they  don’t  want 
to  have  any  more  amateur  trans- 
mitters around  the  country.  The 
second  criticism  was,  that  amateur 
transmitters  must  not  be  used  for 
broadcasting.  Manufacturing  com- 
panies, according  to  this  criticism, 
were  behind  the  recent  regulation  of 
the  Department  of  Commerce, 
which  restricted  broadcasting  on 
two  hundred  meter  wavelength. 
The  third  criticism  was,  that  the 
manufacturing  companies  were  at- 
tempting to  restrict  the  sale  of  ap- 
paratus; that  that  was  why  you 
could  not  buy  apparatus.” 

Mr.  Hogan  said  he  didn’t  like  the 
sound  of  any  one  of  these  three 
criticisms,  so  he  put  the  three  ques- 
tions to  an  executive  of  the  West- 
inghouse  Company,  asking:  “Does 
the  Westinghouse  Company  oppose 
the  extension  of  amateur  activities?” 

The  answer  was:  "No.  We  hope 
that  the  new  regulations  which  will 
grow  out  of  the  Washington  Con- 


ference will  give  the  amateur,  in- 
stead of  the  single  wavelength  of 
200  meters,  which  he  now  has,  a 
band  of  at  least  100  meters  for  his 
purposes.  The  only  thing  we  think 
the  amateur  should  do  is  to  stay 
within  his  band,  as  the  other  sta- 
tions will  be  required  to  stay  within 
their  own  wavelength  bands.” 

On  the  criticism  — that  manufac- 
turing companies  were  behind  the 
ruling  that  no  amateur  station 
should  be  used  for  broadcasting,  the 
answer  was:  “No,  we  did  not  at- 
tempt that ; as  we  understand  it,  the 
regulation  was  carried  forward  at 
the  request  of  amateurs  who  were 
endeavoring  to  do  long  distance 
work  on  the  wavelengths  available 
to  them,  and  who  were  interfered 
with  in  that  work  by  broadcasting  on 
the  amateur  wavelengths.  When  the 
additional  wavelengths  are  opened 
up  to  amateur  communication,  there 
is  no  reason  why  amateur  broadcast- 
ing ought  not  only  to  be  permitted, 
but  encouraged.” 

On  the  third  point,  Mr.  Hogan's 
inquiry  was:  “Are  you  restricting 
the  sale  of  apparatus?  Are  you  at- 
tempting to  keep  the  stuff  off  the 
market,  or  are  you  doing  all  you  can 
to  make  it  ready  ?”  He  was  told,  he 
said,  that  everything  possible  was 
being  done.  “The  demand  for  appa- 
ratus has  grown  so  much  faster  than 
the  possibilities  of  manufacture  that 
all  companies  building  radio  stuff 
have,  as  you  know,  been  up  against 
it  to  get  it  out,”  he  observed.  “Now, 
they  are  spending  large  amounts  of 
money  in  tooling  up  for  the  manufac- 
ture of  materials  in  larger  and  larger 
quantities,  and  I have  been  able  to 
find  nothing  which  would  indicate 
any  desire  to  restrict  the  sale  of  the 
best  material  available  to  amateurs 
and  to  everyone  else.” 

When  the  applause  had  subsided, 
the  Chairman  introduced  Lieuten- 
ant-Commander D.  C.  Patterson, 
District  Communication  Superin- 
tendent, Navy  Department,  who  out- 
lined the  extent  of  the  Navy’s  radio 
communication  system  and  the  De- 
partment’s attitude  toward  the  ama- 
teur. 

“Before  this  recent  conference  in 
Washington  was  called,”  he  said, 
“the  Director  asked  for  my  views 
and  recommendations.  I was  very 
pleased  to  be  able  to  tell  him  that 
we  suffered  absolutely  no  interfer- 
ence from  any  amateurs  of  this  dis- 
trict, nor  from  the  commercial  radio 
telephone  broadcasting  1 

“I  told  him  that  your  increased 
importance  and  activities  of  ama- 
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teurs  deserved  special  recognition  in 
increased  privileges  and  in  increased 
wavelengths.  1 am  glad  to  see  that 
the  Conference  is  granting  those 
privileges  and  those  extra  wave- 
lengths.” 

In  closing,  Commander  Patterson 
called  attention  to  the  fact  that  our 
couniry  while  on  the  very  threshold 
of  world  naval  supremacy  has  fore- 
gone that  naval  supremacy  in  order 
to  maintain  the  moral  leadership  of 
the  world.  “The  actual  disarma- 
ment was  not  the  important  thing,” 
he  stated.  “It  was  the  spirit  back  of 
this  disarmament;  but  no  one  can 
promise  you  that  war  is  over  and 
you  cannot  be  assured  of  that  until 
there  has  been  a spiritual  rebirth 
throughout  the  world.  Now,  until 
that  time  comes,  fellow  radio  men, 

I want  to  tell  you  that  the  Navy  in 
another  national  emergency  will 
need  the  amateur  as  it  did  before.  I 
ask  you  not  to  let  the  fascination  of 
radio  telephone  broadcasting  and 
listening  to  music  interfere  with  the 
vastly  more,  to  us  at  least,  business 
of  code  work.  Keep  at  it! 

“Let’s  all  keep  together  and  be 
ready  if  we  should  ever  be  called 
upon  again.” 

At  the  conclusion  of  this  speech 
the  chairman  called  the  attention  of 
the  diners  to  the  high  honor  of  hav- 
ing with  them  Major  General 
George  O.  Squier,  Chief  Signal  Of- 
ficer of  the  United  States  Army,  who 
was  seated  at  one  of  the  tables,  in 
the  midst  of  the  amateurs.  The  din- 
ers applauded  vigorously  as  General 
Squier  arose  and  bowed. 

Mr.  Smith  then  found  another  ce- 
lebrity, seated  at  a rear  table,  whom 
he  introduced  as  “a  man  who  has 
been  in  radio  so  long  that  when  he 
started,  there  wasn’t  any  amateur 
radio.  Consequently,  he  has  always 
been  a commercial  man  — David 
Sarnoff,  General  Manager  of  the 
Radio  Corporation  of  America.” 

Mr.  Sarnoff  made  a brief  compli- 
mentary address  to  the  amateur  fra- 
ternity, stating  that  to  his  mind 
there  are  a great  many  radio  men  of 
qualification  and  ability  in  the  ama- 
teur world  who  might  very  properly 
be  characterized  as  professional 
radio  men,  adding  that  in  view  of 
the  accomplishments  of  these,  he,  as 
a professional  man  might  say,  “Pray 
make  me  an  amateur.”  This  ob- 
servation brought  forth  laughter  and 
applause. 

“As  General  Manager  of  the  Radio 
Corporation  of  America,”  said  Mr. 
Sarnoff,  “I  can  tell  you  officially 
that  the  policy  of  the  Radio  Cor- 
poration is  to  encourage  in  every 
possible  way  the  activities  of  the 
amateur  or  experimenter  or  worker 
in  the  radio  field,  no  matter  what 
department  he  may  be  interested  in. 

“We  believe  there  is  enough  op- 


portunity in  radio  for  everyone  who 
is  interested  to  have  a chance  to 
work,  whether  that  be  in  the  line  of 
scientific  experimentation,  or  wheth- 
er that  be  in  the  field  of  merchandis- 
ing — there  is  plenty  for  all  of  us. 
Radio  to  my  mind  is  the  biggest 
thing  that  has  happened  in  the  world 
in  the  last  century,  and  any  of  you 
who  are  questioning  your  opportu- 
nities to  be  allowed  by  these  large 
organizations  to  go  forward  with 
any  program  that  has  as  its  basis 
service  and  responsibility,  can  re- 
lieve your  minds  of  such  questions. 
You  will  have  every  opportunity 
that  a responsible  person  deserves 
to  do  your  part,  whatever  it  may  be 
in  the  radio  world  1” 

Major  Roy  H.  Coles  was  the  next 
speaker,  as  representative  of  the 
many  activities  of  the  Signal  Corps 
where  they  join  the  activities  of 
amateur  radio. 

He  stated  that  the  adequacy  and 
efficiency  of  communication  systems 
are  of  the  utmost  importance  to  the 
Signal  Corps,  so  that  branch  of  the 
Service  is  sparing  no  efforts  which 
resources  and  authority  allow  to 
keep  in  the  forefront  of  the  wonder- 
ful advance  in  radio. 

“As  to  the  supply  of  radio  equip- 
ment and  the  development  of  new 
apparatus  and  its  perfection,  we  feel 
that  we  can  take  care  of  the  situa- 
tion quite  efficiently  with  a continu- 
ation of  the  hearty  co-operation  and 
assistance  which  has  always  been 
tendered  us  by  the  great  commer- 
cial concerns  of  America,”  he  ex- 
plained, “but  the  personnel  problem 
is  one  which  we  are  not  quite  so 
well  satisfied  with.  Equipment  and 
apparatus  can  be  supplied,  but  per- 
sonnel is  something  that  requires 
thought  and  spirit,  and  while  we 
were  with  you  from  beginning  to 
end  in  the  pleasure  and  profit  you 
amateurs  derived  from  this  great  art, 
we  ask  you  not  to  forget  that  in 
time  of  emergency,  or  war  (which, 
please  God,  may  never  come!),  that 
unless  we  put  the  communication 
business  across,  it  is,  good-night! 

“So  that  all  we  ask  you  is  to  keep 
us  in  mind,  co-operate  with  us, 
think  of  our  troubles;  we  are  try- 
ing to  keep  the  old  machine  going, 
so  that  it  will  be  ready  if  we  ever 
do  need  it.  We  can’t  do  it  without 
the  help  of  you  amateurs. 

“On  our  part,  we  are  for  you  and 
with  you.  If  there  is  anything  that 
the  Army  has  or  that  the  Signal 
Corps  has  that  you  need  and  we  can 
give  you  access  to,  we  are  not  only 
willing  to  do  it,  but  glad  to  do  it.” 

The  winners  and  successful  con- 
tenders for  the  championship  code 
speed  contest,  the  contest  for  wo- 
men only,  and  the  jamming  contest, 
were  then  introduced.  Prominent 
amateurs  of  the  Second  District  were 


next  called  upon,  each  one  rising  in 
response  to  his  call  letters. 

Henry  L.  Bogardus,  of  the  office 
of  the  Chief  Radio  Inspector  of  the 
Second  District,  was  then  intro- 
duced as  the  next  speaker.  He  said: 

“The  average  amateur  looks  upon 
the  radio  inspector  as  a fearsome  in- 
dividual who  goes  around  with  a 
pocket  decremeter,  and  with  one  ear 
open  for  tales  of  wrongdoers.  I 
wish  to  refute  this  theory.  A large 
percentage  of  the  radio  inspectors 
and  almost  all  of  them,  in  fact,  either 
are  or  were  at  one  time  amateurs 
themselves. 

“I  suppose  that  many  of  you  are 
eagerly  waiting  news  in  detail  of  the 
conference  in  Washington.  As  some 
of  you  probably  have  noted,  provi- 
sion is  made  for  amateur  wave- 
lengths of  from  150  to  275  meters 
instead  of  setting  the  limit  at  200 
meters  as  at  present  required. 

“This  will  provide  a band  of  ama- 
teur wavelengths  on  which  some 
very  good  results  may  be  obtained. 
It  must  be  borne  in  mind,  however, 
that  this  band  of  wavelengths  is  not 
yet  legally  assigned  and  until  such 
time  as  the  necessary  legislation  is 
passed  to  amend  the  present  law,  the 
present  200-meter  limit  remains  in 
force.” 

The  address  of  Dr.  Alfred  N. 
Goldsmith,  followed;  he  said  in 
part: 

“I  had  hoped  very  ardently  that 
certain  of  my  fellow-members  of  the 
Radio  Telephone  Commission,  which 
recently  met  in  Washington,  would 
be  present  this  evening  to  say  to 
you  in  well-chosen  and  correct  terms 
something  about  the  work  that  was 
done  down  there. 

“The  interesting  and,  to  me,  most 
significant  feature  of  the  entire 
meeting  was  the  absolute  unanimity 
on  one  proposition.  There  may  have 
been  disagreements  or  careful 
thought  and  consideration  required 
for  the  placing  of  the  many  compli- 
cated services  which  modern  radio 
demands,  hut  when  it  came  to  the 
status  of  the  amateur,  there  was  no 
dispute,  there  was  no  question! 

“I  may  say  that  the  amateur  there- 
fore took  up  less  of  the  time  of  the 
Commission  than  anybody  else,”  he 
continued,  “simply  because  the  ama- 
teur had  laid  down  a well-consid- 
ered and  perfectly  reasonable  pro- 
gram which  would  give  him  an  op- 
portunity to  expand  his  activities 
along  legitimate  .lines  which  would 
relieve  the  present  congestion  on 
amateur  wavelengths  and  which 
would  give  him  wider  opportunity 
to  study  the  field  of  radio,  to  estab- 
lish long  distance  records,  to  broad- 
cast and  to  do  all  those  other  inter- 
esting things  which  are  so  dear  to 
the  hearts  of  amateurs. 

“Accordingly  he  received  the  wave- 
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The  many  models  of  receiving  equipment  manufactured  by  the  American  Radio  and  Research  Corporation, 

Two  or  three  units  of  Ainrad  equipment  were  in  operation  during  the  week 
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length  grant  (or  will  receive  under 
the  proposed  law)  of  from  150  to 
275  meters;  but  this  is  not  to  be 
chaos,  it  is  not  to  be  ijsed  indis- 
criminately by  any  amateur  at  will 
on  any  wavelength  within  that  zone. 
There  is  to  be,  as  I understand  it, 
order  within  that  zone  in  that  the 
shorter  wavelengths  in  general  will 
be  recommended  for  use  for  the  be- 
ginners and  for  the  spark  stations, 
and  as  the  wavelengths  increase,  the 
interrupted  continuous  wave,  the 
radio  telephone,  and  finally  that  aris- 
tocrat of  the  ether,  the  pure  contin- 
uous wave,  will  come  into  its  own 
— at  the  top,  naturally.  So  that  each 
type  of  traffic  of  the  amateur  will 
flow  smoothly  in  its  allotted  band 
with  a minimum  of  interference  and 
a maximum  of  pleasure  to  the  ama- 
teur.” 

• Dr.  Goldsmith  thought  a most  de- 
lightful vista  unfolds  itself  before 
all.  "I  believe  that  radio  records 
will  be  hung  up  during  the  next 
few  years  of  a type  previously  un- 
imagined,” he  predicted. 

"Radio  is  the  most  romantic  and 
remarkable  of  all  methods  of  com- 
munication. It  falls  into  two  main 
divisions,  apparently : the  two-way 
communication,  or  ordinary  commu- 
nication ; and  broadcasting.  Two- 
way  communication,  of  course,  is  to 
be  used  above  all  in  radio  where  no 
other  means  exist.  It  is  obvious 
that  but  few  ships  will  trail  a cable 
after  them  to  land  and  but  few  air- 
crafts will  be  anchored  by  a wire  to 
the  ground,  and  therefore  these  mo- 
bile services  are  exclusively  radio, 
and  must  remain  so.  Impossible 
natural  barriers  are  bridged  with 
ease  by  the  flying  wave,  and  here 
• again  we  have  an  unusually  favor- 
able condition  for  the  use  of  radio. 

“Broadcast  communication  which 
is  now  engaging  so  large  a portion 
of  our  attention  is  the  second  great 
use  of  radio.  Wire  communication 
goes  from  point  to  point  but  radio 
covers  an  Area.  It  spreads  in  all  di- 
rections. Under  its  blanket  all  who 
wish  to  hear  can  hear,  and  this  is 
one  of  the  particularly  useful  appli- 
cations of  radio  communication.  We 
can  do  anything  with  broadcast 
nowadays ! 

“I  see  another  aspect,  though,  of 
radio,”  Dr.  Goldsmith  continued,  “of 
much  more  important  and  serious 
national  aspect  than  even  listening 
to  messages  and  sending  them.  I 
mean  the  cultivation  of  an  analytical 
turn  of  mind.  When  we  take  the 
life  of  the  average  man  we  see  that 
he  comes  but  rarely  up  to  the  pres- 
ent in  the  contact  with  scientific  ex- 
actitudes, with  things  that  compel 
logical  thought  and  delicate  manipu- 
lation. 

“Now,  for  the  first  time,  science 
comes  into  the  household  not  only 


as  a means  of  amusement  and  com- 
munication and  entertainment,  but 
as  an  incentive  for  training  the 
skilled  hand  and  for  developing  the 
analytical  turn  of  mind.  A great  na- 
tion such  as  ours,  spread  over  so 
vast  a territory,  finds  difficulty  in 
holding  together  the  millions  spread 
over  the  stretches  from  the  Atlantic 
to  the  Pacific,  from  the  Gulf  to  the 
Great  Lakes.  Radio  is  the  means 
whereby  this  great  nation  can  be  in- 
tegrated and  moulded  into  one  co- 
herent whole  with  everybody  in 
touch  with  the  rest.  The  analytic, 
scientific  habit  of  thought  is  to 
analyze,  to  think,  to  examine,  and 
radio  is  one  of  the  best  means  of 
mental  training  that  I know.  So  I 
believe  in  this  country  by  bringing 
direct  analysis  into  the  home  it  will 
tend  to  make ’us  more  of  a nation  of 
thinkers  and  of  accurate  skilled  ma- 
nipulators and  still  further  improve 
the  industrial  supremacy  of  the 
United  States  1” 

The  chairman  then  called  upon 
members  present  from  each  amateur 
club  affiliated  with  the  Executive 
Radio  Council  to  make  themselves 
known,  and  the  delegations  in  turn 
arose,  to  receive  the  applause  of  all 
the  diners.  F.  H.  Schnell,  Traffic 
Manager,  American  Radio  Relay 
League,  was  then  called  upon.  He 
outlined  the  progress  of  radio  in  the 
year  past,  observing,  “The  amateur 
radio  game  has  moved  along  so  fast 
that  if  you  drop  behind  for  a week 
or  ten  days,  it  takes  you  two  months 
to  catch  up.  I have  often  wondered 
how  many  of  you  listen  to  the  radio 
concerts  every  night  or  help  one  of 
the  radio  listeners  who  is  interested 
in  listening  to  the  concerts.  I have 
had  some  peculiar  experiences  with 
those  people.  They  listen  in  of  a 
night.  They  get  a little  scratchy 
noise  and  they  want  to  know  what 
it  is.  Someone  comes  along  and 
says,  ‘Oh,  that  is  the  amateur  dot 
and  dash.’  They  want  a law  passed 
to  stop  the  amateur  from  transmit- 
ting. Pretty  soon  they  hear  a little 
more  scratchy  noise  — they  are  go- 
ing to  hear  a lot  more  of  it  this  sum- 
mer — and  they  want  a law  passed 
to  stop  static!  When  they  do  that, 
let’s  all  get  behind  and  push.” 

Speaking  of  the  trans-Atlantic  test, 
Mr.  Schnell  said  that  the  main  issue 
in  the  whole  thing  was:  “We  fell 
down  the  first  time  in  February  be- 
cause we  did  not  allot  the  transmit- 
ters sufficient  time  during  the  test 
to  give  a man  a chance  to  tune  his 
receiving  set.  So  we  decided  to 
give  the  transmitters  a little  more 
time  and  r,un  the  test  over  a longer 
period,  ten  days.”  Reports  were  then 
read  by  Mr.  Schnell  of  the  results  of  the 
Governors’-President’s  relay  of  48 
States.  Forty  messages  were  deliv- 
ered into  Washington.  Typical  radio- 


grams from  various  Governors  were 
read  to  illustrate  the  character  of 
the  communications. 

The  chairman  next  introduced  the 
featured  guest  of  the  evening,  “Paul  F. 
Godley,  who  went  across  the  ocean  to  a 
strange  land,  set  up  a receiving  sta- 
tion on  a barren,  storm-swept  field 
in  Scotland  and  was  successful  in 
recording  the  signals  of  a large  num- 
ber of  American  amateur  stations, 
some  of  them  approximately  3,500 
miles  away  across  land  and  ocean.” 

He  gave  a graphic  word-picture  of 
the  ordeal  of  the  last  few  nights  of 
that  test,  and  introduced  the  suc- 
cessful American  representative  of 
the  amateurs  by  saying: 

“They  say  a prophet  is  without 
honor  in  his  own  country,  but  Paul 
Godley  is  not  without  honor  in  the 
Second  District.” 

Mr.  Godley  said:  “To  those  of  you 
who  are  really  dyed-in-the-wool 
amateurs,  the  carrying  through  of  a 
test  such  as  this  was,  is  easily  under- 
stood. I am  not  the  only  amateur 
who  has  gone  through  oftentimes 
seemingly  foolish  hardships  in  or- 
der to  pursue  a hobby  to  its  lair. 

“I  am  particularly  glad  of  the  op- 
portunity which  presents  itself  this 
evening  to  thank  all  of  those  ama- 
teurs who  participated  in  the  tests 
on  this  side  for  their  very  thorough 
co-operation,”  he  added.  “I  put  my- 
self in  your  position  over  there,  and 
the  one  thing  I feared  was  that  after 
about  the  second  day  a great  many 
of  you  would  say,  ‘Oh,  well,  what  is 
the  use?  He  didn’t  report  any  sig- 
nals the  first  two  days,  and  he  isn’t 
going  to  hear  any.’  But  you  didn’t 
do  tnat,  to  my  great  delight.  You 
kept  right  at  it. 

“Notwithstanding  that  the  first 
night  only  one  signal  was  heard,  you 
all  came  back  just  as  strong  the  fol- 
lowing night,  and  as  a result  of  that 
co-operation,  we  got  the  great  num- 
ber of  signals.” 

Mr.  Godley  expressed  the  belief 
that  the  greatest  feature  of  the  tests, 
or  the  most  significant  thing  in  con- 
nection with  them,  and  as  a result  of 
them,  is  this:  Since  the  tests  were 
pulled  off,  the  French  apparently 
have  gotten  the  craze ; they  have  li- 
censed amateurs  to  transmit  using 
100  watts.  The  Dutch  are  also  go- 
ing in  for  it.  The  British  are  strong 
after  it,  and  the  London  Daily  Mail 
has  assured  British  amateurs  that 
they  will  support  them  in  their  ef- 
forts to  put  over  the  desired  legis- 
lation. Even  the  Mexicans  have 
gone  into  it.  It  won’t  be  long  be- 
fore all  of  the  South  American  re- 
publics and  all  of  the  European  na- 
tions will  be  letting  their  small  boys 
play  with  radio,”  he  thought,  add- 
ing: "When  that  time  comes,  and 
this  international  amateur  commu- 
nication becomes  an  old  story,  the 
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next  thing  we  will  do  is  try  the 
interplanetary  stuff.” 

Chairman  Smith  then  announced 
that  the  Executive  Radio  Council  of 
the  Second  District  had  prepared  in 
permanent  form  due  recognition  of 
the  accomplishment  of  Paul  F.  God- 
ley  in  the  form  of  a bronze  tablet, 
which  was  then  formally  presented. 
An  illustration  of  the  tablet  appears 
with  this  article.  The  amateurs  who 
did  the  transmitting  were  next 
called  upon  to  make  their  presence 
known.  Eight  of  the  stations’  own- 
ers responded. 

The  next  speaker  was  J.  Andrew 
White,  editor  of  The  Wireless 
Age,  who  remarked:  “As  I stood 

watching  Paragon  Paul  with  his 
bronze  obituary  in  his  hand,  stand- 
ing in  the  spotlight  and  responding 
with  sad  words,  I thought,  ‘Well, 
it’s  all  over  now.'  And  as  we  look 
back  at  this  convention  week,  we 
are,  most  of  us,  glad  it  is  all  over. 
For  last  year  we  had  some  predic- 
tions and  some  dreams,  and  they 
have  all  come  true — so  what  is  the 
use  of  predicting  for  the  next  year?” 

Mr.  White  spoke  of  the  night  be- 
fore Paul  Godley  sailed,  when  a very 
small  dinner  was  given  at  which 
Mr.  Maxim  was  the  host.  “The 
question  came  up  in  my  mind  then, 
of  what  he  was  to  do,  and  it  seemed 
to  me  then  that  the  most  significant 
thing  (it  has  not  been  brought  out  here 
tonight)  was  that  if  he  did  receive 
these  signals  across  the  Atlantic  on 
low-power  and  short  wavelengths, 
we  were  coming  pretty  close  to  per- 
fection in  reception.  And  when  we 
hear  of  20  watts  being  received 
across  the  Atlantic,  there  has  been 
some  progress  in  reception ! 

“This  perfection  in  reception 
means  lessening  of  transmitting 
power,”  Mr.  White  observed.  “And 
it  means  also  the  coming  to  sim- 
plicity. Now,  with  the  development 
of  broadcasting  and  simplicity  of  re- 
ceivers, there  is  no  telling  where 
radio  will  go.  No  matter  where  it 
is  going  now,  there  is  no  forecasting 
where  it  will  stop.  Probably  when 
we  come  to  this  dinner  again  next 
year  we  will  have  a lot  of  new  ideas, 
a lot  of  new  conceptions,  and  we  will 
be  in  a worse  position  than  we  are 
now,  wondering  what  it  is  all  about.” 

Looking  upon  broadcasting  as 
radio’s  most  fascinating  field,  from 
his  personal  viewpoint,  Mr.  White 
said:  “I  want  to  pay  my  tribute  now 
to  the  amateurs  for  what  they  have 
done  in  broadcasting.  Back  when 
we  asked-  them  — on  a few  weeks’ 
notice  — if  they  would  undertake 
the  reception  of  the  Dempsey-Car- 
pentier  fight,  nobody  knew  whether 
the  radio  description  would  be  re- 
ceived or  not.  We  just  expected  it 
would.  Yet  the  amateurs  turned  out 
without  any  warning,  without  any 


preparation,  and  they  did  a wonder- 
ful job  — that  description  of  the 
fight  was  heard  by  300,000  people, 
and  nobody  appreciates  more  than  I 
do  how  much  the  amateur  contrib- 
uted to  that.  He  contributed  every- 
thing to  it ! But  for  the  amateur  the 
fight’s  radio  audience  would  not 
have  been  of  large  proportions — it 
would  have  been  heard  only  by  a 
few  people  idling  at  home,  or  a few 
operators  at  sea.  The  amateur  took 
his  courage  in  hand,  and  with  his 
usual  thoroughness,  put  in  his  re- 
ceiver and  a loud-speaker  and  let  the 
public  hear  it.  That  was  a very  big 


job.  It  was  a job  that  has  a great 
deal  to  do  with  broadcasting  as  it 
stands  today.  With  the  amateur 
backing  us  up  as  he  did,  it  was 
proven  that  the  public  would  like 
broadcasting.” 

To  illustrate  the  grip  radio  has  on 
the  public  imagination,  Mr.  White 
told  about  a conversation  held  with 
one  of  the  fight  listeners,  who  said : 
“When  you  talked  about  that  air- 
plane hovering  around,  I could  hear 
the  whir  of  the  propeller,”  to  which 
the  comment  was  added:  “That  is 
the  sort  of  thing  that  broadcasting 
does.  A radio  receiver  is  not  a 
phonograph.  It  is  a very  human 
thing  — super-human,  when  listen- 
ers can  hear  something  that  is  not 
there  1” 

Another  illustration  was  given  in 
the  experience  of  one  man  in  Can- 
ada listening  to  his  brother  sing  in 
New  Jersey,  through  arrangements 
made  by  a Canadian  amateur  as  a 
complete  surprise  to  the  hearer.  “I 
think  that  is  a very  wonderful 
thing,”  Mr.  White  commented,  “two 


men  who  have  not  seen  each  other 
for  years,  one  of  them  way  up  in 
Canada,  and  he  just  felt  as  if  the 
other  was  in  the  room.  That  is  the 
important  thing  about  radio.  It 
somehow  projects  personality. 

“As  we  have  gone  through  this 
week  with  thousands  and  thousands 
of  persons  attending  this  show  — 
they  didn’t  see  anything  but  the 
backs  of  the  persons  who  were  try- 
ing to  look  at  the  exhibits,  and  yet 
many  more  thousands  were  still  try- 
ing to  get  in  — we  have  been  won- 
dering whether  this  is  a craze,  or 
whether  it  is  something  permanent 


and  real.  I believe  I heard  the  ques- 
tion not  less  than  nine  or  ten  thou- 
sand times  this  week,  ‘When  is  this 
craze  going  to  die  out?’  Somebody 
compared  it  to  the  bicycle  craze. 
That,  to  me,  is  no  comparison  at  all. 
The  bicycle  was  very  popular,  but 
you  had  to  go  out  and  pedal  it,  and 
all  you  got  in  return  was  in  keeping 
the  weight  down  and  getting  a little 
fresh  air.  But  radio  is  something 
that  comes  into  the  sanctity  of  the 
home.  It  does  not  require  any  physi- 
cal or  particular  mental  effort  and 
the  character  of  the  programs  take 
many  different  forms.  Consider  a 
serious  form : One  of  the  latest 
thoughts,  a designation  that  im- 
pressed me  very  forcibly,  was  that  of 
a clergyman  who  said  a blessing  on 
a broadcasting  station  as  a messen- 
ger of  God! 

"On  the  less  serious  side:  I met 
a man  day  before  yesterday  who  said 
he  had  often  listened  to  the  pro- 
grams. He  is  a very  fine  musician, 
and  I wanted  to  have  his  expert  mu- 
sical opinion.  This  was  the  opinion 


E.  F.  Glavln  and  his  wirelessly  controlled  car  was  the  life  of  the  party.  Two 
or  three  demonstrations  were  given  every  afternoon  and  evening,  in  which  Mr. 
Olavin  clearly  demonstrated  the  practicability  and  ease  of  controlling  vehicles 
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I got : ‘I  am  glad  I have  found  some- 
thing where  1 can  attend  church 
services  on  Sunday  and  still  smoke 
my  cigar.’  ” 

Mr.  White  stated  that  radio  com- 
ing into  the  home  with  a varied 
type  of  program  would  have  an 
enormous  national  influence.  With 
an  anecdote  he  illustrated  the  dis- 
covery that  the  projection  has  been 
found  to  be  the  reverse  of  what  was 
expected ; the  listeners  feel  that  the 
people  who  entertain  by  radio  seem 
to  get  into  the  room.  “With  the  lis- 
teners in  a receptive  attitude,  as  they 
are  bound  to  be  in  carpet  slippers 
and  dressing  gown,  sitting  at  home, 
off  guard,  there  is  an  opportunity  to 


put  in  some  very  real,  some  very 
valuable,  things,”  declared  the  Ed- 
itor of  The  Wireless  Age,  adding: 
“This,  too,  will  always  have  its  ele- 
ment of  danger.  Programs  must  be 
very  carefully  controlled.  In  that, 
again,  is  something  that  the  ama- 
teur can  do;  where  his  counsel  will 
be  of  value.  Amateurs  are  good  lis- 
teners; they  are  quick  to  respond; 
will  -co-operate,  and  are  faithful  in 
reporting  on  anything  that  they  are 
asked  for.  And  that  is  one  of  the 
things  that  they  can’t  do  too  often — 
take  their  pen  in  hand  to  write  and 
say,  what  is  the  matter  with  the  pro- 
grams; how  can  they  be  improved. 
Among  our  radio  listeners,  the  nu- 
cleus is  the  amateur  — and  he  will 
never  die  — and  now  with  the  pub- 
lic rushing  in  as  it  has  rushed  in 
within  the  last  few  months,  and  will 
continue  to  rush,  radio  is  something 
so  very  big  that  it  can’t  be  styled 
a craze.  It  is  up  to  the  amateur 
now,  in  these  early  stages,  to  steer 
it  so  that  the  best  results  will  be 
gained.” 

K.  B.  Warner,  editor  of  QST,  was 
the  last  speaker.  His  subject  was 
the  Radio  Conference  at  Washing- 
ton, about  which  he  observed: 

“We  are  in  a ticklish  place  right 
now,  fellows,  and  it  is  not  all  over 


by  a jugful,  but  I think  amateur 
radio  can  consider  that  it  has  re- 
ceived a very  splendid  recognition  in 
the  progress  of  the  Conference  up 
to  date.  The  Radio  Conference  has 
gone  on  record  as  favoring  that  the 
wavelength  band  from  150  to  275  be 
allocated  to  amateur  purposes,  and 
all  of  the  amateur  testimony  at  the 
hearings  was  by  way  of  a request 
that  that  wavelength  band  be  sub- 
divided among  the  respective  ama- 
teur services  according  to  the  class- 
es of  transmitters.  So  that  we  have 
every  hope  that  when  the  Secretary 
of  Commerce  is  given  additional  au- 
thority to  administer  amateur  radio 
as  that  department  so  sadly  needs 
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at  present,  we  will  find  the  band 
from  150  to  275  specified  as  assigned 
to  amateur  purposes  and  that  the 
Secretary  will  follow  the  recom- 
mendations and  subdivide  that 
among  the  various  amateur  classes. 

“In  connection  with  the  allocation 
of  those  wavelengths  among  various 
services,  we  amateurs  are  going  to 
have  to  police  ourselves,  and  by 
means  of  deputy  inspectors  chosen 
from  our  midst  do  what  we  should, 
and  I would  like  you  fellows  to  carry 
home  a little  thought  with  you  right 
along  that  line.  You  know  that  ama- 
teurs have  been  improperly  blamed 
for  a great  deal  of  interference  with 
broadcasts.  Some  of  it  has  been  in- 
duction, some  of  it  has  been  ama- 
teurs, but  a great  deal  of  it  has  also 
been  ships  and  commercial  stations. 
They  all  have  been  offenders,  but 
the  amateur  has  been  blamed  for  al- 
most all  of  it  and  we  know  to  a great 
extent  improperly. 

“Let  us  try  to  help  the  broadcast 
listener  who  is  often  handicapped 
by  the  possession  of  a tuner  that 
will  not  tune  as  sharply  as  our  ama- 
teur equipment.  Let  us  help  him  by 
giving  a lift  in  his  receiving  trou- 
bles, let  us  feel  it  a duty  to  point 
out  to  him  that  the  amateur  is  not 
the  cause  of  all  radio  trouble,  let 


him  know  that  the  amateur  is  some- 
thing else  than  a nuisance,  that  he  is 
a national  asset  in  time  of  danger, 
that  he  is  a contributor  to  the  scien- 
tific progress  of  the  art.  And  from 
your  own  standpoint  have  some  re- 
spect for  the  rights  of  the  listener, 
and  where  the  listeners  outnumber 
the  amateur  transmitter  by  many 
times,  I think  you  should  feel  that 
the  sentiment  of  the  majority  should 
lie  respected.  And  another  thing 
that  is  most  important,  be  very  sure 
that  you  stay  within  the  law  in  the 
operation  of  your  transmitters. 

“The  Secretary  of  Commerce  in 
future  will  probably  have  power  to 
regulate  operating  hours  and  ranges 
to  an  extent  that  he  deems  best  for 
the  general  public  interest.  Be  very 
careful  then  that  we  do  not  make 
nuisances  of  ourselves,  but  show  on 
the  other  hand,  that  we  are  a public 
asset. 

“I  feel  that  I must  take  this  oc- 
casion to  state  that  although  the 
American  Radio  Relay  League  is 
primarily  an  organization  of  tele- 
graphing amateurs,  we  feel  that 
there  is  certainly  plenty  of  field  for 
all  classes  of  amateurs,  and  we  cer- 
tainly had  no  part  in  the  present 
restrictions  on  amateur  broadcast- 
ing. Except  that  we  feel  that  all 
amateur  services  should  be  segre- 
gated on  separate  wavelengths,  we 
have  no  quarrel  at  all  with  amateur 
broadcasting ; nor  on  the  other  hand, 
has  it  been  the  intent  of  the  League 
to  subject  the  radiophone  to  the  re- 
lay telegraphy,  as  we  feel  that  sub- 
division among  those  classes  of  sta- 
tions should  be  by  order  of  their  in- 
terference proclivities,  which  we 
think  would  place  them  in  the  or- 
der that  was  universally  recommend- 
ed at  the  hearings  in  Washington.” 

The  banquet  concluded  with  an 
invitation  to  all  present  to  come  for- 
ward and  meet  in  person  Paul  F. 
Godley.  The  response  was  so  gen- 
erous that  it  was  nearly  midnight 
before  the  informal  reception  broke 
up. 


Everybody  who  attended  the  din- 
ner this  year  commented  on  the  ex- 
cellent seating  arrangements.  The 
plan  had  been  so  well  carried  out 
that  the  1025  diners  had  no  trouble 
in  easily  finding  their  places  at  the 
tables.  Credit  for  these  arrangements 
belongs  to  John  Di  Blasi,  of  Contin- 
ental. He  was  assisted  by  his  side 
partner.  Joseph  Stantlev. 


Leroy  Watkins  of  Gloversville, 
N.  Y.,  the  "money”  man  of  the 
Council,  was  the  busiest  man  in  New 
York  City  during  the  show.  Check- 
ing up  approximately  $2,000  in  small 
change  each  night  is  quite  a job. 


As  the  New  York  Globe  artist  saw  it 
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Strays  and  Sidelights 


A REPORTER  for  one  of  the 
New  York  newspapers  was 
interviewing  J.  O.  Smith  and, 
referring  to  the  great  advances 
radio  has  made,  asked  Smith  if  he 
would  be  surprised  at  some  time  in 
the  future,  to  be  able  to  take  a small 
transmitter  from  his  overcoat  pocket 
while  walking  along  the  street  and 
call  up  a friend  in  some  remote  part 
of  the  city,  without  the  aid  of  wires. 
Smith  replied  that  he  certainly 
would. 


The  corner  of  the  Roof  Garden 
occupied  by  the  exhibit  of  the  Radio 
Corporation  of  America,  was  the 
scene  of  g:  .at  activity  during  the 
entire  show.  Many  new  devices 
were  exhibited  and  they  attracted 
crowds  of  “dyed  in  the  wool”  ama- 
teurs, as  well  as  those  mainly  inter- 
ested in  broadcasting.  One  item 
which  attracted  great  attention  was 
the  Aeriola  Grand.  All  >of  the  appa- 
ratus of  this  outfit,  including  a loud- 


leugth  regulation  is  entirely  con- 
trolled by  a single  knob. 

The  AA-1400  — the  twin  brother 
to  AR-130Q  — is  a unit  made  up  of 
General  Electric  accessories,  espe- 
cially designed  for  use  in  conjunc- 
tion with  the  tuner  just  described. 
One  outstanding  feature  in  connec- 
tion with  this  unit  is  that  one  stage 
of  radio-frequency  amplification  has 
been  provided.  The  remainder  of 
the  circuit  comprises  a detector  and 


One  New  York  newspaper,  in  de- 
scribing the  show,  said  that  the  hall 
was  full  of  “talkies,”  “singies”  and 
“buzzies,"  whatever  they  are.  Sounds 
like  a cub  reporter  in  love.  But  of 
course  it’s  Spring. 


R.  H.  G.  Mathews,  the  well- 
known  9ZN  of  Chicago,  arrived 
early,  bringing  the  charming  Mrs. 
Mathews  with  him.  Mrs.  Mathews 
braved  the  crowds  about  the  hall  for 
one  night  and  then  decided  to  watch 
the  affair  from  the  side  lines  for  the 
rest  of  the  time. 


From  far  and  near  they  came,  the 
‘far”  distinction  going  to  A.  R. 
Oberson  of  Candiac,  Saskatchewan, 
Canada. 


Was  there  a crowd  at  the  show? 
Ask  Douglas  Rigney  of  the  Grebe 
Company,  he  knows. 


Oh,  that  Radio  Ball  I Just  as 
everybody  was  congratulating  every- 
body else  that  it  was  time  to  go 
home  on  Friday  night,  along  came 
Capt.  Robert  S.  Wood,  Radio  Ed- 
itor of  the  Evening  World,  with 
an  invitation  to  everybody  to 
job  the  merry  throng  at  the 
Radiophone  Ball  at  Terrace  Garden. 
And  so  everybody  went  and  a good 
time  was  had  by  all.  The  affair  was 
remarkable,  in  the  first  place,  for  ex- 
ceeding expectations  in  attendance, 
special  stunts  and  general  interest. 
Dance  music  from  WJZ  came  out 
of  the  loud-speaking  equipment  in 
great  volume,  and  the  thousand  or 
more  dancers  enjoyed  themselves 
immensely.  Uncle  Ed.  Glavin  and 
his  Wireless  Pup  waltzed  and  fox- 
trotted the  gathering  with  as  fine  a 
demonstration  as  has  ever  been 
staged.  Uncle  Ed’s  lecture  during  the 
demonstration  was  particularly  in- 
teresting and  enjoyable.  E.  W.  Dan- 
nals  and  Boss  Lowlass  deserve  much 
credit  for  their  expert  handling  of 
the  loud-speaking  equipment. 


' I ,,  I 

The  Code  Speed  Contest  for  Women  brought  together  the  best  operating  talent 
„f  the  fair  sex.  A speed  of  30%  words  per  minute,  perfect  pencil  copy,  was 
made  by  the  winner.  Miss  Ruby  Yelland,  who  is  at  the  corner  of  the  two  tables 


speaker  horn,  is  contained  in  a beau- 
tifully finished  mahogany  cabinet,  to 
which  it  is  necessary  to  connect  only 
a storage  battery,  antenna  and 
ground  wire.  A single  switch  con- 
trols battery  current  for  the  fila- 
ments of  the  vacuum  tubes  and  the 
intensity  of  the  signals  and  their 
wavelength  are  controlled  by  a sin- 
gle variable  arm. 

The  Aeriola  Grand  is  provided 
with  eight  vacuum  tubes.  There  is 
one  detector,  three  stages  of  audio- 
frequency amplification  and  the 
other  four  tubes  are  ballast  tubes 
used  to  control  the  filament  current 
in  the  detector  and  amplifier  tubes. 

Among  the  new  models  which 
also  received  a great  deal  of  atten- 
tion were  the  General  Electric  twins 
— AR-1300  and  AA-1400.  The  AR- 
1300  is  the  new  single-circuit  re- 
ceiver developed  by  the  General 
Electric  Company  and  is  fitted  with 
a replaceable  inductance  for  use  in 
connection  with  various  wavelength 
ranges.  Where  this  set  is  used  as 
a crystal  receiver,  it  is  merely  neces- 
sary to  connect  the  antenna  and 
ground  wires,  insert  a telephone 
plug  in  the  jack  provided,  and  ad- 
just the  crystal  detector  found  on 
the  face  of  the  front  panel.  Wave- 


one  stage  of  audio-frequency  ampli- 
fication. The  vacuum  tube  sockets 
have  been  mounted  on  individual 
shock-absorbing  bases.  Another  re- 
ceiving set  made  by  the  General 
Electric  Company  is  known  as  the 
ER-753,  and  is  a complete  crystal 
receiver  having  a single  wavelength 
control  which  has  been  especially 
designed  for  use  for  radio  broad- 
casting reception  over  comparative- 
ly short  distances. 


A receiving  outfit  which  attract- 
ed great  interest  was  the  six-tube 
amplifier  built  by  the  Wireless  Spe- 
cialty Apparatus  Company  and  ex- 
hibited at  the  Radio  Corporation’s 
booth.  This  amplifier  has  been  de- 
signed for  use  in  connection  with 
loop  aerials,  although  but  six  vac- 
uum tubes  are  employed,  5 stages 
of  radio-frequency  amplification,  a 
detector,  and  two  stages  of  audio- 
frequency amplification  are  made 
possible  because  there  is  a feed-back 
arrangement  wherein  two  of  the 
vacuum  tubes  perform  two  distinct 
kinds  of  duty.  This  very  distinct- 
ive amplifier  is  fitted  with  but  two 
controls  and  should  be  very  popu- 
lar in  connection  with  loop  recep- 
tion from  broadcasting  stations,  for 
which  it  was  specially  designed. 
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For  the  first  time  in  the  history  of 
radio,  a song  was  specially  written 
for  the  occasion.  Before  the  week 
was  over  every  man  in  the  place  was 
singing,  humming  or  whistling  “Kiss 
Me  by  Wireless.”  The  young  ladies 
seemed  less  thrilled  over  the  oscula- 
tion by  proxy  idea. 

On  the  second  day  of  the  show  a 
nearly-solid  gold  violin  was  pre- 
sented to  Chairman  J.  O.  Smith  by 
Michel  Hoffman,  noted  Russian  vio- 
linist, who  has  played  to  big  houses 
via  WDY.  All  important  parts  of 
the  violin  were  appropriately 
labelled.  The  bow  was  the  "tick- 
ler,” the  neck  of  the  violin  was  the 
“lamer,”  and  the  key£'  “frequency 
changers.”  The  violin,  about  half 
regulation  size,  was  mounted  up- 
right on  a porcelain  base.  It  at- 
tracted a great  deal  of  attention  dur- 
ing the  show. 

It’s  a lucky  thing  Vice-Chairman 
R.  H.  McMann  is  a slender  chap. 
He  was  the  only  one  of  the  com- 
mittee who  could  work  his  way 
through  the  crowds  to  attend  to  the 
wants  of  65  exhibitors. 

Late  one  evening,  after  John 
Grinan  (pre-war  2PM)  had  an- 
swered 99,999  questions,  touchin’  on 
and  appertainin’  to  the  subject  of 
radio,  somebody  came  along  and 
asked  him  how  to  properly  insulate 
an  earth  ground.  Right  there  is 
where  John  quit  and  the  radio  world 
will  probably  never  know  the  an- 
swer to  this  important  question. 


The  Lyradlon.  a combined  phonograph  and 
radio  receiver,  attracted  much  interest  during 
the  show 


William  H.  Edwards,  former  Col- 
lector of  Internal  Revenue,  visited 
the  show  and  was  taken  in  charge 
by  a group  of  young  enthusiasts, 
who  explained  in  detail  all  the  won- 
ders of  radio-land. 


Two  groups  of  enthusiasts,  the 
broadcast  receivers  and  the  amateur 
transmitters,  indulged  in  many  dis- 
cussions during  the  week,  generally 
resulting  in  a better  understanding 
by  both  sides  of  the  problems  in- 
volved. 


On  the  Sunday  following  the  show 
five  elevator  boys  of  the  hotel  re- 
ported off  with  lame  arms. 


An  elaborate  crystal  receiver, 
made  up  in  an  artistically  decorated 
metal  case,  was  found  at  the  Radio 
Corporation’s  booth.  This  receiver 
had  a wavelength  range  of  180  to 
2650  meters  in  three  steps.  These 
steps  were  controlled  by  a three- 
point  rotary  switch  and  variation 
within  the  different  ranges  was  ef- 
fected by  a single  control  knob  fitted 
with  a pointer  made  to  move  over  a 
calibrated  dial  engraved  on  the  bake- 
lite  panel. 

The  Aeriola  Sr.,  which  was  exhib- 
ited by  the  Radio  Corporation,  is 
the  first  receiving  outfit  to  be  put 
on  the  amateur  market  wherein  a 
vacuum  tube  may  be  used  in  con- 
junction with  a single  dry  cell  to 
heat  the  filament.  Advantage  is 
taken  of  the  regenerative  circuit  and 
this  formerly  delicate  arrangement 
has  been  reduced  to  a point  of  sim- 
plicity, permitting  those  entirely  un- 
familiar with  radio,  to  employ  it  sat- 
isfactorily. 


The  United  States  Radio  Inspec- 
tors, headed  by  E.  A.  Beane,  were 
kept  busy  during  the  entire  show 
examining  applicants  for  amateur 
licenses. 

During  the  show  one  of  the  New 
York  newspapers  referred  to  Paul 
Godley  as  “a  radio  engineer,  of  Ar- 
drossan,  Scotland.”  Such  is  fame. 

One  young  woman,  who  was  too 
pretty  tso  be  able  to  understand, 
after  watching  Uncle  Ed  Glavin 
control  his  little  car  by  a wave  of 
his  hand,  exclaimed,  “Oh,  isn’t  he  a 
wonderful  hypnotist !” 

The  speed  of  30)4  words  per  min- 
ute, pencil  copy,  made  by  Miss  Yel- 
land  in  the  women’s  code  speed  con- 
test, made  many  of  the  Boiled  Hams 
wonder. 

When  Chairman  Smith  introduced 


Jack  Binns  and  Paul  Godley  to  each 
other  there  was  a round  of  applause 
from  the  nearby  spectators.  The 
operator  of  the  Republic  and  the 
engineer  of  Ardrossan  represented 
the  ultimate  in  their  respective  ac- 
complishments and  the  crowd  evi- 
dently wanted  them  to  know  that 
they  knew  it. 

The  booth  of  the  American  Elec- 
tro-Technical Appliance  Company, 
where  the  new  Western  Electric 
loud-speaker  was  demonstrated,  was 
surrounded  by  crowds  20  deep 
whenever  the  outfit  was  in  use.  The 
music  of  the  Radio  Corporation- 
Westinghouse  broadcasting  station 
at  Newark  came  out  in  such  volume 
as  to  be  plainly  heard  over  most  of 
the  Roof  Garden.  This  new  loud- 
speaker reproduces  music  practically 
without  distortion.  In  addition  to 
the  horn  itself,  the  outfit  consists  of 
a power  amplifier,  which  employs 
three  Western  Electric  tubes  spe- 
cially designed  for  the  purpose.  This 
new  loud-speaking  equipment  will 
be  available  for  the  retail  trade  in 
about  six  weeks. 

The  exhibit  of  A.  H.  Grebe  & Co. 
contained  two  cabinet  type  receivers 
which  attracted  visitors  to  an  ex- 
tent that  kept  the  booth  packed  full 
during  the  whole  show.  One  of 
these,  the  “Radiotone,”  was  an  up- 
right type  phonograph  cabinet,  con- 
taining the  latest  type  of  Grebe  re- 
ceiving equipment  and  considerable 
amplification.  A still  larger  Con- 
sole type  cabinet  called  the  “Radio- 
nelle,"  contained  both  a phonograph 
and  radio  receiving  equipment,  mak- 
ing it  possible  to  use  the  phono- 
graph sound  box  and  sound  mag- 
nifying qualities  of  the  outfit  for 
either  records  or  radio  reception. 

Guy  R.  Entwistle,  of  Boston,  was 
on  hand  again  this  year  during  the 
entire  week,  reporting  everything 
of  interest  to  the  Boston  Traveller. 


English  Radio  Exhibition 

An  exhibition  of  radio  material  and 
equipment  was  held  recently  at  the 
Gloucester  Baths  by  the  Glevum  Radio 
and  Scientific  Society,  Gloucester, 
England.  The  secretary  of  the  society, 
in  his  report  of  the  affair,  states  that 
“our  members  had  three  days’  strenu- 
ous work,  answering  questions  and  ob- 
taining signals  for  the  crowd  which 
besieged  the  hall.”  The  affair  was  de- 
clared to  be  a decided  success  and  the 
enthusiasm  of  the  schoolboys  and  their 
intelligent  inquiries  were  declared  to 
promise  well  for  the  future  develop- 
ment of  wireless. 
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Great  Britain’s  Radio  Sky  Line 

Some  of  the  Startling  Things  that  Have  Been  Ac- 
complished by  the  Radio  Men  in  Great  Britain 

By  Paul  F.  Godley 


IF  you  are  an  American,  and  also, 
if  you  ohance  to  be  an  engineer,  stu- 
dent, experimenter  or  amateur  who 
has  been  fouly  pursued,  bitten  and  in- 
fected by  the  insect  Radio  you  have, 
whether  you  know  it  or  not,  long  since 
rabidly  consecrated  yourself  to  an  end- 
less search  for  relief  from  an  incurable 
itch.  In  fact,  this  hunger  for  new 
cure-alls  has  become  a devouring  pas- 
sion well-nigh  controlling  your  whole 
subconsciousness  and  yop  awaken  in 
remote  and  strange  places  to  catch 
yourself  diligently  engaged  therein. 
Without  fear  of  successful  contradic- 
tion it  could  even  be  said  that  were  you 
to  be  placed  forcefully,  or  otherwise, 
on  the  frozen  flats  of  the  barren  polar 
regions  your  first  perceptible  perform- 
ance would  consist  in  giving  the  polar 
sky-line  the  once-over,  while  your  first 
coherent  expression  would  be  one  of  re- 
gret arising  out  of  your  failure,  prior  to 
embarkation,  to  interview  the  available 
authorities  on  “Types  of  Ice  House 
Best  Suited  for  Antenna  Support.” 
Speaking  as  one  who,  it  may  be  said, 
has  contracted  the  infection,  I recent- 


Type  YA1  Marconi  20-watt  transmitter  and 
receiver.  Note  the  hand-operated  generator. 


compartment  were  wonderful  to  be- 
hold. Everywhere  thereon  were  to  be 


the  landscape,  the  transportation  sys- 
tem, and,  to  a certain  extent  the  lan- 
guage— all  were  different.  My  Chinese 
acquaintance  proved  quite  talkative 
and  had  a keen  eye  for  those  things 
which  were  unusual  to  an  American 
resident,  but  I awakened  presently  to 
the  knowledge  that  he  had  quieted  and 
had  tor  some  minutes  been  following 
my  eyes  in  an  effort  to  see  those  things 
which  I had  been  seeing.  I had  given 
but  scant  attention  to  the  quaint  old 
English  houses,  their  winding  dirt 
lanes  and  carefully  tilled  fields  or  to 
ithe  many  new  natural  beauties  on 
every  hand.  Realizing,  and  with  no 
idea  of  answering  the  question  in  the 
Chinese  gentleman’s  eyes,  I reviewed 
the  picture  presented  for  the  past 
hour.  It  , was  a wonderful  picture — 
40  miles  of  sky-line  and  nothing  more; 
unpunctuated,  even,  byi  a single  anten- 
na. That  antenna  is  what  I had  been 
looking  for! 

A great  deal  more  of  looking  had  to 
be  done  before  the  first  was  discovered. 
Like  the  first,  those  which  put  in  their 
appearance  later  were  much  abbrevi- 


The  English  (Marconi  Works  nt  Chelmsford,  Essex 


ly  found  myself  ensconced  together 
with  a member  of  the  Chinese  diplo- 
matic corps  in  the  very  comfortable 
compartment  of  a first-class  railway 
carriage  which  was  slowly  moving 
from  the  train  sheds  in  Southampton 
bound  for  London.  The  walls  of  this 


found  beautiful  pictures  of  Southern 
England’s  enticing  sea-side  places,  hat- 
racks  and  luggage  carriers  and  gadgets 
which  I can  never  name.  To  both  of 
us  England  was  a strange  land.  The 
people,  and  their  methods,  the  convey- 
ances on  the  streets,  the  architecture, 


ated  in  form  as  compared  to  their 
American  counterparts.  For  this  there 
is  a reason,  and  a good  one.  The  Brit- 
ish Post  Office,  which  controls  all  am- 
ateur radio  in  Great  Britain,  forbids  the 
use  of  more  than  about  140  feet  of  wire 
total  in  any  antenna  unless  exception 
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is  granted  by  very  special  permission. 
These  antennae  usually  had  about  two 
wires,  which  means  that  their  total 
length  was  approximately  70  feet. 
What  manner  of  communication,  then, 
did  these  amateurs  maintain?  What 
types  of  equipment  did  they  use?  And, 
were  these  Britishers,  who  really  have 
contributed  a great  deal  to  the  advance- 
ment of  the  art,  mainly  scientists,  and 
book-writers,  or  were  they  “dyed-in- 
the-wool”  amateurs  and  manipulators 
too,  and  what  was  the  percentage  of 
each,  and  what  were  they  like? 

I found  many  of  them  grouped  to- 
gether at  meetings  of  their  societies, — 


the  first  a meeting  of  an  amateur  organ- 
ization, the  Wireless  Society  of  Lon- 
don, and  the  second  a meeting  of  a 
physical  society,  the  Royal  Society  of 
Arts.  To  mv  great  surprise,  the  age  of 


of  their  facial  adorments,  or  their  pro- 
fession, calling,  or  job,  I was  by  no 
means  unacquainted  with  their  habits 
and  mental  processes.  Amateurs  and 
physicists  alike — all  had  been  bitten 
and  had  as  their  chief  aim  the  swap- 
ping of  information  on  itch  lotions. 
However,  I feel  free  to  admit  that  we 
Americans  could  give  them  all  the 
aces  in  the  deck  and  beat  them  at  it. 
It  has  been  my  observation  and  it  is 
my  firm  belief  that  for  “dope,” 
“hunches,”  and  sure-thing,  inside  in- 
formation the  American  would-be 
radio  convalescent  has  all  others  tied 
to  the  post. 


England  has  no  mean  quota  of  radio 
medicine  men.  Neither  can  the  poten- 
cy of  their  concoctionss  be  gainsaid. 
But  it  might  be  intimated  here  that 
the  more  potent  the  application  the 


quite  gray,  and  somewhat  bent,  his 
very  keen  eyes  peer  beneath  a shaggy 
brow  and  coupling  with  quick  gesture 
unfalteringly  drives  home  point  after 
point  as  he  reads  his  remarkable  lucid 
lectures.  Nor,  does  he  ask  one  to  de- 
pend alone  upon  his  text,  though  this 
would  seem  quite  enough,  but  he  freely 
illustrates  by  the  use  of  carefully  set 
up  demonstrations  through  the  me- 
dium of  well  trained  assistants.  Us- 
ually the  “setting  off”  of  the  demon- 
stration entails  not  the  slightest  pause 
in  the  flow  of  words.  This  was  true 
to  such  a great  extent  that  when  he 
had  finished  I marvelled  at  the  vast- 
ness of  the  ground  he  had  covered, 
the  thoroughness  of  the  treatment  and 
the  perfectly  timed  smoothness  of  the 
demonstrations. 

With  one  exception,  all  of  the  dozen 
or  more  “set-ups”  were  manned  at  the 
proper  time  by  an  assistant.  This 
one  exception  was  the  demonstration 
of  the  “feed-back”  method  for  the  pro- 
duction of  continuous  oscillations. 
For  this,  Dr.  Fleming  used  his  own 
“ear-phone”  and  its  sensitive  micro- 
phone attachment,  for  he  is  quite  deaf. 
This  experiment  may  be  performed 
with  any  standard  telephone  instru- 
ment ami  is  accomplished  by  placing 
the  receiver  against  the  transmitter. 
If  in  striking  the  mouthpiece  of  the 
transmitter  the  receiver  jars  the  car- 
bon granules  of  the  microphone  a sud- 
den change  of  current  flow  will  take 
place  in  the  circuit  and  be  communi- 
cated via  the  transformer  coil  to  the 
receiver  which,  due  to  the  resulting 
motion  of  its  diaphragm,  will  again 
disturb  the  quiescence  of  the  micro- 
phone, etc.,  etc.,  etc.  So  long  as  the 
receiver  is  placed  in  such  position  as 
to  feed  some  energy  back  into  the  mi- 


■Marcunt  multi  stage  amplifier  using  six  radio  frequency  tubes  and  one  detector 


members  of  the  amateur  society  aver- 
aged close  to  forty  years.  The  greater 
part  of  these  men  had  families,  and 
many  of  the  faces  were  adorned  with 
mustache  or  beard  While  but  few  were 
in  their  mid-twenties.  But,  be  their  age 
what  it  may,  and  regardless  of  the  cut 


more  violent  the  breaking-out  in  new 
places.  Chief,  and  senior  of  those  I 
encountered  is : J.  A.  Fleming,  M.  A., 
D.Sc.,  F.  R.  S.,  etc.,  etc.,  scientist,  ed- 
ucator, author,  who,  although  well 
along  in  his  seventies  is  still  very  ac- 
tive. Rather  small  in  stature,  slight. 


crophone,  this  reaction  will  continue  in- 
definitely at  a frequency  of  approxi- 
mately 400  times  per  second. 

In  his  attempt  to  demonstrate  this 
action,  the  doctor’s  affliction  handi- 
capped him.  After  several  efforts,  he 
came  to  the  conclusion  that  his  appar- 
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atus  had  gone  out  of  order.  That  it 
had  not  was  apparent  to  every  one  else 
in  the  room, — so  much  so,  that  one  of 
the  assistants  was  sent  to  shut  the 
thing  off  so  the  audience  might  hear, 
for,  although  a bit  nettled,  the  doctor 
had  gone  rapidly  ahead  with  his  lec- 
ture. 

Some  of  the  most  startling  things 
that  have  been  accomplished  by  radio 
men  in  Great  Britain  since  the  war 
are : ( i ) the  installation  at  Carnar- 
von, Wales  of  a tube  transmitter 
whicht  success  fully  communicates  with 


standing,  developed  themselves  some 
very  good  equipment,  though  as  such, 
amateurs  have  not  contributed  to  the 
advancement  of  the  art  to  the  same 
extent  as  have  their  confreres  in 
America.  Relay  work  is  prohibited  by 
the  British  Post  Office.  In  the  judg- 
ment of  the  GPO  authorities,  to  permit 
it  would  mean  a certain  decrease  in 
the  revenues  which  accrue  to  the  gov- 
ernment overland  telegraph  systems. 
Further,  amateurs  are  restricted  to 
the  use  of  an  input  of  io  watts  for 
the  transmitter.  Under  these  circum- 


great  surprise  the  audio-frequency 
transformers  in  most  common  use  in 
Britain  were  American  built.  Trans- 
formers built  in  Britain  for  amateur 
use  were  comparatively  crude  of  con- 
struction and  not  so  efficient,  and  this 
also  might  be  said  to  be  true  of  the 
greater  portion  of  the  manufactured 
amateur  apparatus.  The  reason  is  ap- 
parent. It  is  estimated  that  their  are 
but  5,000  amateurs  in  Great  Britain. 
Lacking  the  market,  manufacturers 
have  been  unable  to  make  the  outlay 
necessary  for  the  development  of  real- 


nr  view  of  the  kw.  C.  W.  transmitter  with  receiver.  Note  receiver  in-  Front  view  of  the  !4  kw.  C.  W.  transmitter.  Note  transmitter  control  at  left, 
ctanee  at  top  left  and  shielded  amplifier  case  Immediately  below.  Plate  and  one  oscillator  ami  mo  rectifier  tubes  in  centre  and  seven-tube  amplifying  re 
ti  lament  batteries  lower  left  and  high  voltage  transformer  lower  right.  celver  at  right.  An  ideal  arrangement  for  a real  amateur  station 


Australia;  (2)  the  operation  for  the 
past  eighteen  months  of  a high-speed, 
automatically  recording  duplex  tele- 
graph circuit  between  London  and 
Paris;  (3)  the  successful  operation  on 
wavelengths  between  90  and  100  me- 
ters of  a duplex  telephone  circuit  be- 
tween London  and  Amsterdam;  (4) 
the  development  of  low  cost  vacuum 
tubes  capable  of  dissipating  several 
kilowatts  of  energy;  (5)  the  produc- 
tion of  an  excellent  receiving  tube 
which  draws  but  1-10  ampere  on  3^ 
volts;  and  (6)  the  transmission  of  sig- 
nals over  considerable  distances  on 
wavelengths  of  six  or  eight  meters. 

As  for  amateur  work,  there  is  no 
relaying  of  traffic  and  no  broadcast- 
ing. Lacking  the  zest  which  relay 
work  and  broadcasting  gives  to  the 
game,  British  amateurs  have  notwith- 


stances,  the  transmitter  takes  the  form 
of  one  or  two  small  vacuum  tubes  con- 
nected with  capacities  and  inductances 
very  similar  in  physical  dimensions  to 
those  to  'be  found  in  their  receivers, 
and  the  energy  is  passed  out  into  the 
ether  on  a wavelength  of  about  1000 
meters,  although  they  have  available 
a shorter  wavelength  of  180  meters. 

In  attempting  to  make  up  for  the 
limits  placed  on  the  power  of  their 
transmitter,  they  have  gone  in  strong- 
ly for  amplification  with  the  result 
that  a few  British  amateurs  have  built 
for  themselves  radio-audio  frequency 
amplifiers  having  5 to  10  stages, 
though  the  average  British  receiver 
more  than  likely  consists  of  a 
single  stage  of  radio  frequency  amplifi- 
cation, a detector  and  a single 
stage  of  audio  frequency.  To  my 


ly  good  lines,  and  are  forced  to  use  de- 
signs which  are  somwhat  crude,  in  ap- 
pearance at  least,  and  to  build  the  great- 
er portion  of  the  equipment  by  hand. 

The  radio  frequency  portion  of  their 
circuit  has,  however,  been  developed  to 
a further  degree  than  has  our  own. 
This  is  due  partly  to  their  failure  to 
fully  appreciate  the  advantages  of  the 
tuned  plate  circuit  regenerative  re- 
ceiver, to  their  lade  of  “gassy”  tubes, 
and  to  their  tendency  to  work  on  1000 
meter  wave,  at  which  wavelength  the 
accomplishment  of  good  amplification 
at  high  frequency  is  a somewhat  simp- 
ler matter  than  on  those  waves  which 
are  allotted  to  amateur  use  in  this  coun- 
try. However,  in  some  quarters  there 
seems  to  be  the  opinion  that  too  little 
is  known  of  effective  and  handy 
methods  for  accomplishing  this  sort  of 
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amplification,  though  some  amateurs 
have  rigged  for  themselves  some  fair- 
ly effective,  but  not  very  flexible  out- 
fits. Accompanying  this  article  is  a 
photograph  and  circuit  diagram  of  a 
seven  tube  amplifier  as  manufactured 
by  the  Marconi  Company  for  commer- 
cial use.  Many  of  the  amateur  ampli- 
fiers pattern  after  this  circuit,  though 
some  omit  the  small  fixed  condenser 
shown  as  connecting  the  grids  with 
plates  of  succeeding  tubes.  As  to  the 
transformer  itself,  some  have  been 
made  by  turning  a groove  inch 

in  a hard  rubber  or  hard  wood  rod 
inches  in  diameter.  Wound  in 
this  groove  is  a"  primary  consisting  of 
30  turns  of  No.  40  D.  S.  C.  C.  This 


the  “A”  battery,  to  the  slider  of  which 
all  the  grids  of  the  outfit  are  connected 
as  shown  in  the  diagram.  This  pro- 
vision is  made  to  prevent  oscillations, 
and  where  more  than  two  radio 
frequency  tubes  are  used  it  begins  to  be 
the  practice  to  have  the  whole  ampli- 
fier in  a case  which  has  been  lined  with 
copper  and  connected  to  the  negative 
terminal  of  the  lighting  battery  to 
further  prevent  the  stray  electric  fields 
from  setting  up  oscillations  in  the  out- 
fit. 

A visit  to  the  Chelmsford  works  of 
the,  Marconi  Company  will  disclose 
many  types  of  amplifiers  being  built 
for  use  on  board  ship,  for  di- 
rection-ffnding  work  and  for  use  in 


but,  as  the  potential  of  this  elec- 
trode is  practically  equal  to  that  of 
the  filament,  very  little  current  will 
flow  in  the  plate  circuit.  The  char- 
acteristic curve  of  this  current  with 
respect  to  the  voltage  is  very  simi- 
lar to  that  of  the  ordinary  vacuum 
tube  rectifier  (Fleming  valve).  Thus, 
if  symmetrical  oscillations  occur  in 
the  primary  of  the  transformer  they 
will  induce  in  the  secondary  a sym- 
metrical E.M.F.  variation  which 
will  produce  an  asymmetrical  or 
rectified  series  of  oscillations  in  fihe 
plate  circuit,  provided  that  the  po- 
tentiometer is  adjusted  so  that  the 
point  of  working  is  on  or  near  one 
of  the  bends  of  the  curve,  the  rec- 


winding  is  covered  with  a layer  of 
thin  Empire  cloth,  and  a secondary 
wound  on  consisting  of  about  35  turns 
of  the  same  winding.  The  primary  of 
this  transformer  goes  into  the  plate 
circuit  and  is  shunted  by  and  tuned 
by  a small  variable  condenser,  being 
good  for  a range  between  180  and 
325  meters.  Where  such  transformers 
as  these  are  wound  for  use  without 
the  variable  condenser  — as  they  may 
be  by  a litle  experiment  — the  range  of 
wavelengths  covered  will  be  consider- 
ably narrower. 

A variation  of  this  method,  and  one 
which  is  interesting,  is  that  adopted 
by  the  Marconi  Company.  The  trans- 
formers are  wound  on  hollow  cores 
somewhat  after  the  fashion  described 
above,  and  so  arranged  that  a paraffin 
core  which  has  been  impregnated  with 
iron  filings  slides  in  and  out  of  each 
transformer.  The  iron  in  this  core 
is  so  finely  divided  that  very  little 
eddy-current  loss  occurs  in  the  iron, 
yet  sufficient  iron  is  present  to  greatly 
vary  both  the  self  and  mutual  induc- 
tance of  the  transformers,  giving  them 
a comparatively  wide  operating  range. 

In  all  of  these  amplifiers,  it  is  nec- 
essary to  use  a potentiometer  across 


aircraft.  All  follow  the  same  general 
principled  of  design,  however,  being 
altered  here  and  there  to  more  par- 
ticularly fit  certain  exact  requirements. 

A four-element  tube  of  rather  an 
interesting  nature  is  also  being 
manufactured  and  is  coming  .into 
quite  general  use  for  ordinary  ship 
service.  A photograph  of  the  tube 
is  shown  herewith,  and  it  will  be 
seen  that  in  appearance  it  is  not  un- 
like the  three-element  tube  also  pic- 
tured. The  circuit  diagram  on  the 
other  hand  shows  some  differences. 
The  three  inner  electrodes  of  this 
tube  carry  out  exactly  the  same 
functions  as  the  three  electrodes 
of  the  ordinary  V.T. 

The  plate  is  connected,  through 
the  secondary  winding  of  the  high- 
frequency  transformer,  to  a potenti- 
ometer shunted  across  the  filament 
battery  — the  primary  winding  of 
this  transformer  is  in  the  second 
grid  circuit.  ' By  this  means  the 
plate  potential  can  be  varied  be- 
tween limits  of  a few  volts  above 
and  below  that  of  the  filament. 
Some  of  the  electrons  which  are 
emitted  by  the  filament  pass  through 
the  second  grid  and  fall  on  the  plate ; 


tified  oscillations  so  produced  are 
fed  back  into  the  first  grid  circuit 
by  means  of  the  audio-frequency 
transformer.  At  this  stage  the  sec- 
ond grid  acts  as  an  audio-frequency 
amplifier,  and  the  signals  are  passed 
on  to  the  telephones.  It  will  be  seen 
then  that  the  tube  has  performed 
three  functions;  that  of  radio-fre- 
quency amplifier,  rectifier  and  audio- 
frequency amplifier. 

Most  interesting  of  all  at  Chelms- 
ford were  the  vacuum  tubes  of  vari- 
ous sizes.  There  is  shown  here  one 
of  the  medium-sized  transmitting 
tubes.  Contrary  to  American  prac- 
ticed transmitting  tubes  are  unbased. 
Cost  of  base  is  thus  saved,  and  one 
other  great  advantage  offered,  name- 
ly, that  even  the  larger  tubes  may 
be  made  of  ordinary  lead  glass,  for 
the  weak  spot  in  the  larger  tubes  is 
in  the  stem  where  the  terminals 
and  leads  from  the  electrodes  are 
brought  out.  Here,  when  the  high 
potentials  are  applied,  the  heat  does 
its  work,  slightly  softening;  the  glass 
and  allowing  disintegration  of  the 
glass  due  to  electrolysis.  This  elec- 
trolysis will  eventually  so  affect  the 
glass  that  it  becomes  porous,  and  a 
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certain  amount  of  air  will  be  allowed 
to  leak  in. 

In  using  their  transmitting  tubes, 
the  Marconi  company  arrange  a 
small  air  line  so  that  a stream  of  air 
is  at  all  times  blown  down  into  the 
stem,  thus  keeping  this  vulnerable 
point  cool  and  preventing  dis- 
integration. A careful  examination 
of  the  photograph  of  the  tube  set  at 
Carnarvon  will  disclose  these  air 


neers  and  workman  to  carry  all  the 
necessary  component  parts  for  the 
new  set  to  Clifden  in  suitcases.  The 
Clifden  station  communicates  regu- 
larly with  a similar  station  in  New- 
foundland. 

Of  interest  also  are  the  % Kw. 
and  24  Kw.  cabinet  sets  illustrated. 
Designs  such  as  these  should  prove 
ideal  for  the  use  of  the  American 
relay  amateur.  They  are  extremely 


ture  filament,  and  consumes  an  ex- 
ceedingly small  amount  of  energy 
since  it  draws  but  1-10  of  one  am- 
pere on  3 1-5  volts,  or  0.35  watts. 
Such  a tube  as  this  should  prove 
ideal  for  any  use,  particularly  in  the 
home.  Six  of  them  which  were 
brought  back  from  England  have 
proved  very  good  for  all  purposes, 
and  all  six,  when  running  together 
consume  but  slightly  more  than  l/i 
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Front  nnd  rear  views  of  % kw.  transmitter.  Note  power  control  and  meters  below  and  oscillation  circuit  control  above.  An  ideal 


lines  in  the  form  of  white  rubber 
tubings  running  to  each  tube.  In 
the  end  of  the  rubber  tubing  is 
placed  a little  glass  nipple,  which 
protrudes  within  the  stem. 

By  virtue  of  this  cooling  method, 
the  forty-eight  tubes  shown  in  this 
photograph  easily  give  the  same  an- 
tenna current  as  the  high-frequency 
alternator  (200  Kw.)  which  is  in 
use  at  Carnarvon  for  American  com- 
munication, and,  upon  occasion  the 
tube  set  has  been  able  to  supply 
close  to  300  Kw.  to  the  antenna.  A 
tube  set  of  this  type  — twelve  tubes 
— has  been  in  use  at  the  Clifden  sta- 
tion of  the  Marconi  company  for 
some  time.  When  it  was  decided  to 
make  the  change-over  from  spark  to 
C.  W.,  it  was  possible  for  the  engi- 


arrangement  fot  the  amateur  station  de  luxe 

compact,  simple  in  design  and  op- 
eration, and  of  such  nature  as  to 
properly  grace  the  library  or  op- 
erating room  of  any  amateur.  Cir- 
cuit diagrams  and  photographs 
make  the  construction  and  design 
fairly  clear  to  those  who  have  had 
experience  with  C.W.  transmitters, 
the  main  feature  of  the  design  being 
the  inductance  unit,  which  is  built 
so  as  to  include  grid  inductance 
(variometer)  plate  inductance 
(tapped  for  wavelength  and  adjust- 
ment) and  antenna  inductance  (also 
variometer). 

A small  receiving  tube,  very  simi- 
lar in  size  and  appearance  to  the 
Standard  Marconi  tube  illustrated, 
also  proved  extremely  interesting. 
This  tube  contains  a low  tempera- 


ampere  of  filament  current.  The  size 
of  the  electrodes  in  these  tubes  and 
the  method  of  bringing  off  terminals 
gives  them  a very  low  internal  ca- 
pacity and  thus  renders  them  highly 
desirable  for  high  frequency  ampli- 
fication purposes. 

At  Chelmsford,  also,  was  the 
transmitting  unit  of  the  high  speed 
circuit  running  from  London  to 
Paris  (wavelength  3000  m),  the  most 
novel  feature  of  which  was  the  sig- 
naling key,  which  broke  the  hign- 
voltage  plate  supply  line,  the  breaks 
occurring  immediately  above  the 
opening  of  a l)4-inch  or  2-inch  pipe 
through  which  shot  a continual  blast 
of  air.  This  blast  of  air  blew  out 
any  arc  which  might  form,  though 
when  the  keys  were  in  operation  to 
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all  appearances  the  arc  was  contin- 
uous. That  the  break  was  a clean 
one  was  proven  by  listening  in  on  a 
side  circuit  arranged  for  the  pur- 
pose. Speeds  up  to  170  words  per 
minute  have  been  satisfactorily  run 
on  this  circuit,  though  normally  the 
speeds  used  lie  in  the  neighborhood 
of  120  words  per  minute.  Each  mes- 
sage is  sent  through  twice.  This  is 
done  to  obviate  necessity  for  repeti- 
tion of  parts  of  messages,  for  if  some 
stray  should  happen  to  wipe  out  a 
word  or  a portion  of  a word,  not 
one  time  in  a thousand  would  the 
same  word  be  damaged  during  sec- 
ond transmission.  This  method 


side  with  a galvanized  iron  casing, 
the  stages  being  set  several  inches 
apart.  Tuning  of  the  audio- 
frequency circuits  further  frees  the 
signal  from  strays.  The  audio-fre- 
quency amplifier  finally  feeds  a 
vacuum-tube  bridge  relay,  and  cur- 
rent variation  in  one  arm  of  the 
bridge  averages  IS  to  18  milliam- 
peres,  which  current  is  used  to  ac- 
tuate a polar  relay,  which  in  turn 
controls  the  recorder.  Signals  taken 
on  a rapidly  running  tape  recorder 
are  perfect  in  formation  and  may  be 
read  without  the  slightest  difficulty. 

What  it  is  possible  to  do  on  the 
shorter  wavelengths  is  well  illus- 


account  of  the  fading  effects  with 
which  American  amateurs  are  so  fa- 
miliar. Signals  vary  greatly  in 
strength  during  these  fading  periods, 
and  in  addition  to  this,  speech  be- 
comes more  or  less  garbled  due  to 
distortion  enroute  or  due  to  the  out- 
of-phase  arrival  of  impulses  which 
have  traveled  over  a different  route. 
Considerable  attention  is  being,  or 
has  been,  given  to  these  effects  by 
the  various  engineers  who  are  work- 
ing on  the  problem,  and  I was  given 
to  understand  that  very  shortly  some 
very  interesting  disclosures  would 
be  made  as  a result  of  their  work. 

The  antenna  system  used  at  South- 


Marconi  transmitting  tube,  type  MT6. 
This  tube  is  similar  to  the  tubes  used  at 
Carnarvon,  except  that  it  is  smaller 


would  appear  to  reduce  the  speed  of 
the  circuit  by  half.  The  service  fur- 
nished between  London  and  Paris 
offices  over  this  circuit  is  said  to 
average  about  six  minutes  from  fil- 
ing of  message  to  its  delivery,  the 
greater  portion  of  the  service  having 
to  do  with  stock  exchange  quota- 
tions and  buy-and-sell  orders. 

The  receiving  unit  is  located  a 
few  miles  out  from  Chelmsford.  A 
visit  discloses  a low’  building  about 
20  x 50  feet.  Quite  near  the  build- 
ing is  erected  a Belini-Tossi  type  of 
directive  antenna,  this  type  being 
used  to  minimize  interference  and 
atmospheric  disturbance.  The  re- 
ceiving circuits  comprise  a tuner, 
four  or  five  stages  of  radio-frequency 
amplification,  a rectifier,  and  three 
to  five  stages  of  tuned  audio-fre- 
quency amplification.  Each  stage  of 
audio  is  placed  in  its  own  wooden 
case.  This  case  is  shielded  inside 
with  an  aluminum  shield.  and  out- 


Standard  Marconi  receiving  tube,  type  V24 


Four-element  tube  used  as  a combined 
radio-frequency  amplifier,  regenerative 
detector  and  audio  frequency  amplifier 


trated  by  the  installation  at  South-  wald  for  the  transmitter  is  located 
wald  on  the  channel,  which  station  between  300  and  400  feet  from  the  re- 
works duplex  telephony  with  Zand-  ceiving  antenna.  It  consists  of  a metal 
voort.  Holland,  a distance  of  115  mast  about  80  feet  in  height  sup- 


miles.  The  wavelengths  used  are 
approximately  97  meters  and  100 
meters,  respectively,  a separation  of 
3 per  cent.  Service  over  this  circuit 
is  highly  satisfactory  during  day- 
light hours,  but  frequently  becomes 
very  uncertain  at  night,  not  on  ac- 
count of  total  loss  of  signals,  but  on 


ported  on  an  insulator  at  a point  ap- 
proximately three  feet  above  the 
ground.  The  mast  is  held  in  posi- 
tion by  four  sets  of  tarred  rope  guys 
and  itself  acts  as  the  antenna.  Radiat- 
ing from  its  base  at  a height  of  about 
two  feet  is  the  counterpoise  system, 
or,  as  the  British  call  it,  the  “earth 
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shield.”  Thus  an  antenna  having  a 
fundamental  wavelength  slightly  un- 
der ioo  meters  is  provided.  For  re- 
ception, various  types  of  antenna  have 
been  tried  including  modifications  of 
the  Beverage-Rice  antenna  used  at 
Ardrossan  in  connection  with  the 
trans-Atlantic  tests. 

H.  J.  Round  is  mainly  responsible 
for  the  “heavy”  work  in  connection 
with  the  tube  development,  and  the 
very  interesting  practical  applications 
of  these  tubes.  His  grasp  of  the  prob- 
lems presented  to  the  radio  engineer 
and  the  sometimes  startling  practi- 
cality of  his  methods  are  a delight  to 
the  radio  enthusiast.  Many  Ameri- 
can engineers  agree  that  his  long 
years  of  experience  with  radio  in  all 
parts  of  the  globe  and  under  all  pos- 
sible conditions  have  rendered  him, 
without  doubt,  the  most  versatile 
radio  engineer  in  the  game.  About 
five  feet  eight  inches  in  height  and 
in  his  early  forties,  clean  shaven  and 
of  youthful  bearing,  he  has  the  habit 
when  thinking,  of  pacing  the  floor, 
hands  in  pocket  and  head  bowed. 
Round  is  very  sure  that  large  high- 
frequency  alternators  have  had  their 
day.  He  is  certain  that  no  more  will 
be  built  for  use  in  Europe,  and  points 
with  considerable  and  quite  pardon- 
able pride  to  the  functioning  of  the 
tube  transmitters.  These  power 
tubes  show  a life  of  well  over  2,000 
hours.  Round  also  has  a hobby  — 
it  is  photography.  Who  ever  before 
heard  of  a radio  man  with  a hobby? 

Details  concerning  the  work  which 
has  been  done  by  C.  S.  Franklin  of 
the  Marconi  company  on  wave- 
lengths under  ten  meters  was  un- 


available. It  is  to  be  expected  that 
the  radiation  efficiencies  at  these 
wavelengths  would  be  extremely 


high,  and  it  is  to  be  hoped  that  we 
may  look  forward  to  some  accounts 
of  this  work  within  the  near  future. 


48-Tube  panel  transmitter  at  Carnarvon,  Wales.  A unique  cooling  system  consisting  of 
rubber  hose  attached  to  the  bases  of  the  tubes  through  which  air  circulates  permits 
operation  at  high  powers.  This  set  gave  satisfactory  service  between  England  and 

Australia 


Proposals  for  Regulating  Radio 


THE  Technical  Committee  of  the 
Washington  Radio  Conference  in 
its  report,  made  public  on  March 
io,  recommends  a zoning  system  of 
wave  lengths  for  various  kinds  of 
service,  power  limitation  and  fixed 
rules  for  geographical  distribution,  and 
defines  the  various  types  of  stations 
and  their  services  and  also  standardizes 
the  nomenclature  of  radio. 

It  is  proposed  that  allocation  of 
wave  lengths  would  give  amateurs  ex- 
clusive use  of  wave  lengths  from  150 
to  275  meters.  Sharing  from  200  to 
275  with  technical  and  training  school 
stations,  Government,  public  and 
broadcasting  stations  would  be  given 
from  1,050  to  1,500  meters,  and  Gov- 
ernment and  public  station  700  nnles 
inland  from  700  to  750  meters.  Private 
and  toll  broadcasting  (including  news- 
papers) would  have  exclusive  use  of 
310  to  435  meters. 


In  its  resolution  the  technical  com- 
mittee recommends : 

“That  the  radio  laws  be  amended  so 
as  to  give  to  the  Secretary  of  Com- 
merce adequate  legal  authority  for  the 
effective  control  of  the  establishment 
of  all  radio  transmitting  stations,  ex- 
cept amateur,  experimental  and  Gov- 
ernment stations  and  of  the  operation 
of  non-Governmental  radio  transmit- 
ting stations.” 

It  also  provides : “That  it  is  the  sense 
of  the  conference  that  radio  communi- 
cations is  a public  utility  and  as  such 
should  be  regulated  and  controlled  by 
the  Federal  Government  in  the  public 
interest.” 

And  that  “the  types  of  radio  appa- 
ratus most  effective  in  reducing  inter- 
ference should  be  made  freely  avail- 
able to  the  public  without  restriction.” 
A summary  of  the  preliminary  re- 
port of  the  technical  committee  of  the 


Radio  Telephone  Conference,  prepared 
by  Secretary  Hoover,  is  as  follows : 

"The  Radio  Telephone  Conference 
was  divided  some  days  ago  into  com- 
mittees, of  which  one  of  the  most  im- 
portant is  the  technical  Committee,  un- 
der the  chairmanship  of  Dr.  Stratton, 
S.  W.,  director  of  the  Bureau  of 
Standards.  This  committee  has  now 
issued  tentative  recommendations  as  to 
methods  and  policies  for  radio  tele- 
phone control. 

“The  committee  puts  its  recommen- 
dations forward  • for  consideration, 
and  constructive  criticism  by  interest- 
ed organizations  with  a view  to  re- 
assembling again  in  two  or  three 
weeks  to  reconsider  such  criticism. 
The  recommendations  are'  of  great 
length  and  detail.  They  first  point  out 
the  necessity  for  Government  control 
of  radio  telephones  as  the  only  solution 

(Continued  on  page  42) 
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Big  Four-Nation  Radio  Station 

OWEN  D.  YOUNG,  Vice  President 
of  the  General  Electric  Com- 
pany, on  his  way  to  Cannes, 
with  Thomas  N.  Perkins  of  Bos- 
ton, on  a mission  in  connection 
with  the  activities  of  t4ie  Radio 
Corporation  of  America  for  the  de- 
velopment of  trans-Atlantic  wire- 
less communications  between  Eur- 
ope and  North  and  South  Ameri- 
ca, gave  interesting  details  concern- 
ing the  various  great  European  or- 
ganizations which  have  now  reached 
an  agreement  with  regard  to  wireless 
transmission  between  Europe  and 
South  America.  These  are  three, 
namely,  the  English  Marconi  Com- 
pany, the  French  Compagnie  de  Tel- 
egraphic Sans  Fil  and  the  German 
Telefunken. 

Each  had  planned  to  erect  a sta- 
tion in  South  America  sufficiently 
powerful  to  transmit  to  Europe.  The 
American  Radio  Corporation  had 
similarly  planned  a South  American 
station  for  communication  with  the 
United  States.  Owing  to  the  great 
distance  and  also  to  the  fact  that 
the  Equator  must  necessarily  be 
crossed  it  was  essential  that  these 
stations  should  be  of  very  great 
power.  And  the  erection  of  the  four 
stations  in  Argentina  thus  planned 
would  have  entailed  what  Mr. 
Young  described  as  a “waste  of 
waves  which  the  world  could  not 
possibly  afford.’’  The  volume  of  the 
messages  transmitted,  too,  could  not 
warrant  this  expenditure  of  money 
and  energy. 

Consequently  Mr.  Young,  repre- 
senting the  Radio  Corporation  of 
America,  came  to  Paris  last  October 
and  called  a meeting  of  representa- 
tives of  the  three  European  organi- 
zations in  order  to  discuss  what 
could  be  done.  It  was  decided  at 
this  conference  to  build  only  one 
station  in  Argentina  from  which 
news  will  be  transmitted  by  the 
various  companies  to  their  own 
several  countries. 

The  accord  was  signed,  patents 
were  exchanged  and  decided  to  place 
control  in  the  hands  of  nine  trus- 
tees, each  of  the  four  companies  in- 
volved naming  two,  while  the  ninth, 
acting  as  Chairman,  will  also  be 
appointed  by  the  Radio  Corporation 
of  America.  Thomas  N.  Perkins 
was  chosen  to  fill  the  post  of  Chair- 


man. Meetings  are  now  being  called 
at . Cannes  in  order  to  discuss  fur- 
ther developments. 

“It  is  not  our  intention,”  said 
Mr.  Young  “to  compete  with  the 
cable  companies  for  what  I may  de- 
scribe as  news  of  the  more  expen- 
sive kind,  such  as  for  instance,  finan- 
cial news  and  stock  exchange  mes- 
sages. What  we  wish  to  do  is  to 
provide  the  cheapest  possible  form 
of  general  private  communication. 
For  example  we  are  now  building  a 
great  station  at  Warsaw.  Well, 


12-Tear  old  Kenneth  K.  Hlnman  aging  his 
match  box  receiving  set  oat  in  the  woods 


I want  to  educate  the  public  to 
make  the  same  use  of  wireless  as 
they  now  make  of  the  telephone. 

“The  day  will  come  when  a 
Polish  business  man  in  the  United 
States  will  flash  a wireless  to  War- 
saw asking  how  his  wife  and  latest 
baby  are  getting  on  and  whether 
that  tooth  is  now  through.  And 
when  communication  between  the 
various  countries  has  reached  that 
stage  of  development  I think  the 
world  will  be  able  to  talk  of  general 
disarmament.” 

4-  4-  4- 

Next  Presidential  Campaign  by 
Radiophone 

'T'HE  next  Presidential  campaign 
will  be  conducted  largely  by 
wireless  telephone,  Professor  G.  O. 
Aubrey,  of  Swarthmore  Preparatory 
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School,  predicted  in  an  address  be- 
fore the  Radio  Club  at  the  school. 

“Better  acquaintance  with  the 
various  candidates  for  the  Presi- 
dency in  1924  is  almost  assured  with 
/the  increasing  use  of  the  wireless 
telephone,”  said  Professor  Aubrey. 
“Voters,  millions  of  them,  most  like- 
ly will  hear  the  messages  sent  out  by 
the  candidates  by  wireless,  for  re- 
ceiving sets  will  be  found  in  homes 
and  meeting  places  throughout  the 
nation.” 

4-4-4- 

Airplane  Radio  Sets  Send  and 
Receive 

£\NE  of  the  airplanes  of  the  Nine- 
tieth  Squadron,  stationed  at 
Kelly  Field,  Texas,  has  been  special- 
ly fitted  with  radio  equipment  for 
transmitting  and  receiving,  together 
with  an  SCR-72  amplifier. 

Two  generators  are  used,  with  a 
special  changeover  switch,  which 
eliminates  several  articles  as  regu- 
larly installed  with  the  service  SCR- 
73  set.  Two  antennas  are  used,  one 
for  the  transmitting  set  and  one  for 
the  receiving.  The  operator  can 
talk  and  receive  messages  at  the 
same  instant.  The  ship  has  been 
tested  with  the  new  high-power 
radiophone  of  the  first  wing  with 
good  results,  although  it  has  not 
been  possible  to  make  distance  tests 
as  yet.  Radio  music  has  been  trans- 
mitted successfully  from  the  ground 
to  the  plane  at  4,000  feet. 

4-4-4- 

Russian  Chain  of  Radio  Stations 

COVIET  Russia  will  soon  have  a 
wireless  station  capable  of 
trans-Atlantic  service,  says  H.  Nik- 
olaiev.  Assistant  Commissar  for 
Posts  and  Telegraphs. 

The  station  is  in  progress  of  erec- 
tion at  Bogorodsk,  near  Moscow, 
and  is  expected  to  be  one  of  the  most 
powerful  in  the  world.  Its  towers 
will  be  more  than  900  feet  high, 
which  is  300  feet  higher  than  the 
famous  German  wireless  station  at 
Nauen.  The  new  Russian  station 
will  have  a strength  of  500  kilowats. 

Nikolaiev  adds  that  Soviet  Russia 
has  made  great  progress  in  wireless 
communication  in  the  last  four  years 
and  cites  as  evidence  of  it  the  fact 
that  the  station  at  Moscow  is  able 
to  hold  telephone  conversations 
with  another  at  Chita,  Siberia,  3,000 
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miles  distant.  Russia  now  has 
thirty-eight  sending  stations  and 
290  receiving  stations. 

New  wireless  stations  will  be 
erected  within  the  next  few  months 
at  Tashkent,  Kharkov,  and  Novo- 
Nikolaevsk,  as  well  as  at  the  radial 
points  of  the  Siberian  water  basin 
and  along  the  Arctic  sea  coast, 
where  nine  stations  were  installed 


2/J00  Saved  by  Radio  Compass 

THE  Army  Transport  Cantigny, 
with  2,000  of  the  Fifth  Infantry 
aboard,  was  in  a storm  off  the  coast 
March  21,  with  her  compass  out  of 
commission  and  unable  to  get  bear- 
ings until  the  radio  compass  came 
to  her  aid. 

With  the  assistance  of  shore  sta- 
tions, which  sent  her  bearings  by 
wireless,  the  Cantigny  was  piloted 
to  safety  at  Portland,  Me. 

Capt.  Hitchcock  of  the  Cantigny 
congratulated  operators  at  Bar  Har- 
bor and  Cape  Elizabeth  stations  on 
their  almost  perfect  compass  bear- 
ings during  the  storm,  which  was 
"our  only  means  of  direction,  for  it 
was  too  dark  for  sights.” 


New  Italian  Station 

THE  new  experimental  wireless 
station  eleven  miles  out  of 
Rome  was  inaugurated  on  the 
twenty-fifth  anniversary  of  the  in- 
vention of  wireless  telegraphy  by 
Guglielmo  Marconi.  Several  Gov- 
ernment officials  attended  the  cere- 
mony. 

Signor  Marconi  sent  a message 
regretting  his  inability  to  attend,  as 
he  is  convalescing  from  pneumonia 
in  London.  He  was  represented  by 
Marquis  Luigi  di  Solari. 

The  new  station  received  mes- 
sages from  Long  Island,  New 
Brunswick  and  San.  Francisco. 

♦ + ♦ 

Leviathan  Staterooms  Equipped 
with  Radiophones 

HPHE  steamship  Leviathan,  when 
1 she  starts  again  in  the  trans- 
Atlantic  service  next  year,  will  have 
a wireless  telephone  in  every  state- 
room, Chairman  A.  D..  Lasker  says. 
The  plans  for  the  reconditioning  of 
the  huge  liner,  he  said,  call  for  the 
finest  wireless  equipment  ever  put 
on  a passenger  vessel. 

♦ ♦ ♦ 

Dramatic  Rescues  Due  to  Direc* 
tion  Finder 

'T'HE  wireless  direction  finder  has 
*■  been  instrumental  in  effecting 
two  dramatic  rescues  at  sea.  In  each 
case  by  a strange  coincidence  the 
foundering  ship  was  of  Norwegian 
nationality,  the  captain’s  idea  as  to 


his  position  — arrived  at  by  obser- 
vation — was  many  miles  out,  with 
the  result  that  several  vessels  were 
searching  for  him  in  the  wrong  di- 
rection, and  the  rescue  took  place 
at  the  “eleventh  hour.” 

During  the  recent  storms  in  the 
North  Atlantic  the  Norwegian 
steamer  “Mod”  was  so  badly  dam- 
aged that  she  became  practically  a 
wreck  and  for  36  hours  the  crew 
were  huddled  on  deck  without 
food.  The  captain  sent  out  an  SOS 
message  giving  what  he  believed  to 
be  his  position  but  which  proved  to 
be  erroneous.  At  least  six  vessels 
diverted  their  course  in  an  attempt 
to  render  help  but  no  trace  of 


another  steamer  of  the  Head  Line 
under  precisely  similar  circum- 
stances. In  this  casei  the  Fanad 
Head  saved  31  members  of  the  crew 
of  the  Norwegian  Steamer  Ontan- 
eda.  The  Captain  of  the  “Ontane- 
da”  estimated  his  position  by  dead 
reckoning  which  showed  an  error 
of  90  miles. 

♦ ♦ ♦ 

Armstrong  Upheld  on  Appeal 

'T'HE  United  States  District  Court 
of  Appeals  in  an  opinion  by 
Judge  Martin  T.  Manton  and  con- 
curred in  by  Judges  Rogers  and 
Knox,  affirmed  the  judgment  of  the 
United  States  District  Court  in  the 


Assistant  Secretary  of  the  Navy  Theodore  Roosevelt  has  Installed  a receiving 
set  In  his  home,  and  with  his  family  enjoys  the  broadcasted  concerts 


the  Mod  could  be  found.  The  George 
Washington  searched  for  15  hours 
and  proceeded  to  three  different 
positions  without  result. 

For  some  time  the  British  ves- 
sel Melmore  Head  was  too  far  away 
to  be  of  any  assistance  but  the  Cap- 
tain kept  in  touch  with  what  was 
happening,  and  when  he  found  the 
Mod’s  signals  getting  stronger  he 
directed  the  wireless  operator  to 
ascertain  her  position  by  means  of 
his  radio  direction  finding  apparatus. 
According  to  the  reading  thus  ob- 
tained the  Mod  was  78  miles  away  from 
the  position  she  herself  had  sent  out 
and  sailing  in  an  entirely  different 
direction.  The  Captain  of  the  Mel- 
more Head  placed  his  reliance  in 
the  direction  finder  and  found  it  to 
be  correct.  He  came  up  to  the  foun- 
dering vessel  only  just  in  time  to 
save  23  members  of  the  crew.  The 
vessel  sank  almost  immediately  and 
ten  men.  including  all  officers,  were 
drowned. 

The  earlier  rescue  took  place  in 
January,  1921,  and  was  effected  by 


wireless  patent  litigation  instituted 
by  Edwin  H.  Armstrong  of  Yonk- 
ers, and  the  Westinghouse  Electric 
and  Mfg.  Company,  against  the  De 
Forest  Radio  Telephone  and  Tele- 
graph Company. 

The  patent  in  question  related  to 
an  amplifying  system  for  the  radio- 
phone to  increase  the  loudness  of 
sitmals  and  sounds  so  that  greater 
distances  can  be  covered. 

♦ ♦ ♦ 

Amundsen  to  Use  Radio  on 
Arctic  Trip 

APTAIN  Raold  Amundsen  sailed 
^ for  New  York  recently  on  board 
the  Stavanger  fjord,  having  been  in 
Norway  three  weeks  in  connection  with 
his  next  expedition  into  the  Arctic  re- 
gion. to  begin  about  June  1.  He  is 
going  to  Seattle,  where  his  steam- 
ship, the  Maude,  is  being  repaired. 

The  expedition  is  being  supplied 
with  a wireless  outfit  capable  of  cov- 
ering a radius  of  2000  miles.  He 
expects  to  reach  Wrangel  Island 
in  July. 
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Radio  corporation  of  Amerioa 
233  Broadway 
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As  the  representative  of  the  American  Radio  Relay 
league  in  Ingland  during  the  recent  Trans-Atlantic  Amateur 
Transmission  Tests,  Z wish  to  oall  your  attention  to  the 
assistance  given  by  all  members  of  your  organization  from 
^ whom  assistance  was  asked,  and  the  cheerful,  wholehearted 
-’dasher  in  which  it  was  given. 

I have  endeavoured,  both  in  the  written  accounts 
of  my  experiences  as  well  as  in  verbal  reports  of  it,  to 
point  out  the  great  value  of  this  assistance,  and  to  oall 
attention  to  the  faot  that  Radio  Corporation  Detector 
Tubes  TypenJV  200]were  used  during  the  reception  at  Ar- 
drossan  in  conjunction  with  the  regenerative  receiver 
and  2-stage  tone,  frequency  amplifier.  These  tubes 
functioned  admirably,  and  the  results  obtainable  was 
a surprise  to  the  several  British  amateurs  who  saw  them 
in  operation. 

All  Radio  Relay  men  with  whom  I have  spoken  con- 
cerning the  matter  since  my  return  are  deeply  grateful 
for  the  oo-operatlon  given  by  your  company,  and  fully 
appreciate  that  the  completeness  of  the  suooess  of  the 
venture  would  have  been  lacking  in  great  degree  but  for 


your  co-operation. 


Respectfully, 


wiftia*  to 


pl- 


“entJon 


The  WiRe  — 


:ss  Auk 
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It  was  a great  triumph  for  the 
amateurs  when  they  sent  messages 
across  the  Atlantic  to  Scotland.  But 
it  was  also  a Radiotron  triumph. 
Read  what  Paul  F.  Godley  s*  ys  in 
the  letter  here  reproduced  in  fac- 
simile. There  are  two  Radiotrons 
available  for  reception.  For  Detec- 
tion—Radiotron  UV— 200,  the 
popular  tube  used  by  thousands 


of  amateurs  and  novices  because 
of  its  long  life  and  super-sensitive- 
ness. Price  $5. 

For  Amplification— Radiotron 
UV— 201,  the  amplifier  tube  which 
gives  maximum  amplification  with- 
out distortion  and  which,  like  UV — 
200,  is  used  throughout  the  nation 
for  radiophone  broadcasting  recep- 
tion. Price  $6.50. 


Ask  your  nearest  Dealer  for  Radiotrons 

Radio j*lg  Corporation 

rCJL  w • ok  • 

otjAmerica 


Sale*  Department,  Suite  1801 

233  Broadway,  New  York  City 


/ 
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New  York  Hotel  to  Have 
Radiophones 

{~\N  March  23  Chief  Magistrate  W. 

G.  McAdoo  laid  the  cornerstone 
of  the  first  hotel  in  New  York  City 
to  be  completely  equipped  with 
radiophones.  Every  room  in  this 
structure,  The  Sherman  Square  Ho- 
tel, which  will  be  sixteen  stories  in 
height  and  covering  the  block  front 
of  Seventy-fourth  street,  from  Ams- 
terdam avenue  to  Broadway,  will 
have  the  new  invention  at  the  dis- 
posal of  guests. 

♦ ♦ ♦ 

Radio  Saves  Lives  and  Money 

I>  ADIO  systems,  strung  along  the 
coasts,  saved  untold  lives  last 
year  besides  rendering  assistance  to 
vessels  valued  at  more  than  $66,- 
000,000,000.  The  vessels  assisted 
had  on  board  at  the  times  of  mishap 
14,013  persons  besides  1,621  rescued 
by  coast  guard  officers  and  enlisted 
men  from  water  disaster. 

Commander  W.  E.  Reynolds,  chief 
of  the  coast  guard  service,  says  per- 
fection of  the  radio  in  life  saving 
and  in  preventing  ship  disasters  is 
one  of  the  wonders  of  the  age.  The 
system  consists  of  2,240  miles  of 
telephone  lines  made  up  of  1,800 
miles  of  overhead  line  and  440  miles 
of  cable.  That  much  the  layman 
comprehends.  The  rest  he  takes  on 
trust.  He  knows  that  over  these 
wires  comes  the  call  for  help  from 
vessels  in  distress  and  through  them 
revenue  cutters  and  other  ships  are 
sent  to  the  rescue  of  precious  lives. 
He  knows  that  warnings  are  sent 
to  vessels  of  storms  and  other  im- 
pending dangers  because  such 
things  are  noted  as  matters  of  rou- 
tine news  in  the  papers  and  he 
knows  that  comparatively  few  lives 
are  lost  at  sea  these  days  because 
of  this  modern  wonder — this  system 


of  communication,  accepted  as  an 
every-day  matter.  The  service,  so 
valuable,  is  maintained  by  the 
United  States  Government. 

♦ ♦ ♦ 


Radio  Beats  Bookmakers 

tX^ILBER  DUBA,  a United  States 
” navy  radio  operator  assigned 
to  shore  duty  with  the  American 
Relief  Administration,  succeeded 
in  "putting  it  over”  on  Vienna  book- 
makers, but  he  got  himself  in  trou- 
ble doing  it. 

Owing  to  the  difference  in  time  be- 
tween Vienna  and  Paris  and'  the 
slowness  of  transmission,  bookmak- 
ers at  Vienna  have  been  accepting 
bets  upon  horses  after  the  races  ac- 
tually were  run  in  Paris.  From  this 
situation,  Duba  developed  a system 
of  obtaining  quick  returns  from  the 
Paris  races.  He  played  bets  in  sev- 
eral ways  to  allay  suspicion,  taking 
care  to  plunge  on  “long  shots.”  One 
win  was  on  a 130  to  10  shot. 

One  of  the  bookmakers  became 
suspicious.  Duba  was  arrested,  but 
was  released  upon  parole  when 
restitution  was  made.  Another 
American  was  fined  10,000  crowns 
and  a doctor’s  expenses  for  resisting 
being  called  a "schieber”  (profiteer), 
which  is  an  odius  epithet  in  Vienna. 
♦ ♦ ♦ 


Yukon  Wants  Radio 

/CANADIAN  legislators  are  mak- 
^ ing  efforts  to  have  the  Govern- 
ment establish  two  powerful  radio 
stations  in  the  Yukon  country,  one 
at  Dawson  and  the  other  at  White 
Horse. 

Influence  is  also  being  brought  to 
bear  in  favor  of  opening  other  sta- 
tions at  Stewart,  Atlin  and  Alice 
Arm,  B.  C.,  in  opposition  to  a pro- 
posal to  rebuild  an  abandoned  tele- 
graph line  in  that  country. 


Presidential  Proclamation  by 
Radio 

PRESIDENT  HARDING  may 
A broadcast  a Presidential  proc- 
lamation by  radio  telephone  launch- 
ing the  Government’s  savings  cer- 
tificates campaign  if  plans  being 
worked  out  by  the  Treasury  and 
Post  Office  Departments  are  car- 
ried out. 

♦ 4 ♦ 

CXI  Prospectors  Use  Radio  in 
the  Orient 

'IX/’HEN  the  Canadian  Pacific 
vv  “Empress  of  Asia”  sailed  from 
Vancouver  recently  for  tne  Orient 
she  carried  in  her  hold  a shipment 
of  wireless  equipment  made  up  of  a 
number  of  sets  of  instruments  which 
are  to  be  used  by  oil  prospectors  for 
one  of  the  large  companies  now  en- 
deavoring to  locate  oil  fields  in  the 
Orient.  Lack  of  transportation  fa- 
cilities and  means  to  get  information 
from  one  point  to  another  in  the 
Orient  has  forced  the  larger  con- 
cerns to  use  wireless  telephones  as 
a means  of  communication. 

♦ ♦ ♦ 

The  “Baltic's”  Remarkable 
Record 

A REMARKABLE  achievement  in 
ship-to-shore  wireless  working 
is  reported  by.  the  White -Star  liner 
Baltic.  Every  night  throughout  her 
recent  voyage  from  New  York  to  Liver- 
pool she  was  in  direct  communica- 
tion with  the  Radio  Corporation’s 
station  at  Chatham,  Massachu- 
setts. Messages  were  actually  ex- 
changed while  the  vessel  was  an- 
chored at  the  Liverpool  Bar  when 
over  3, (XX)  miles  separated  the  two 
stations. 

The  Baltic  was  using  her  standard 
tuner  and  four-electrode  detector, 
the  regulation  circuits  being  un- 
altered. 


Proposals  for  Regulating  Radio 

(Continued  from  page  37) 


to  the  present  chaos  of  interference; 
that  unless  there  is  definite  regulation 
of  all  telephone  transmitting  stations 
the  whole  system  will  be  destroyed  by 
interference. 

“In  order  to  accomplish  this  the  com- 
mittee recommends  that  the  existing 
powers  of  the  Department  of  Com- 
merce should  be  extended  to  complete 
control  of  transmitting  stations.  Be- 
low 6,000  meters  should  in  a general 
way  be  reserved  for  radio  telephone 
service,  but  those  wave  lengths  which 
have  become  fixed  in  service  for  tele- 
graph service  within  this  range,  such 
as  SOS  signals  shall  be  retained.  But 


it  is  the  hope  and  expectation  that  the 
radio  telephone  may  ultimately  keep 
the  whole  range  from  zero  to  6,000 
meters. 

Broadcasting  Classification 

“The  committee  considers  that  the 
present  development  of  the  art  war- 
rants the  separation  of  twenty  differ- 
ent wave  bands  within  this  range,  of 
which  seventeen,  lie  between  zero  and 
2,000  meters.  In  the  assignment  of 
these  wave  bands  the  committee  recom- 
mends that  priority  first  be  given  to 
broadcasting  service  and  that  sec- 
ondarily broadcasting  service  itself 


should  be  divided  into  priorities  in  the 
following  rotation:  First,  government 
broadcasting;  second,  educational  and 
public  broadcasting;  third,  private 
broadcasting,  including  entertainment, 
news,  etc., and  fourth,  toll  broadcasting. 

Reservation  of  wave  lengths  be- 
tween 150  and  275  is  made  for  ama- 
teurs and  some  opportunity  in  experi- 
mental wave  length  would  be  assigned 
to  them  in  addition.  The  committee 
recommends  that  amateurs  shall  police 
themselves  as  to  division  of  their  wave 
bands  between  different  varieties  of 
amateur  work.  The  committee  recom- 
mends in  addition  to  the  establishment 
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of  wave  bands  for  different  services  in 
various  priorities  that  it  is  also  neces- 
sary to  limit  the  amount  of  power  used 
in  transmitting  stations,  thus  limiting 
each  of  them  to  some  special  zone  in 
order  to  further  limit  interference  and 
enable  a wider  variety  of  wave  lengths 
to  be  assigned  to  different  localities. 

“The  committee  also  recommends 
that  the  time  of  day  occupied  by  differ- 
ent transmitting  stations  for  different 
services  should  be  placed  in  control. 

“The  conference  strongly  recom- 
mends the  extension  of  authority  of 
the  government  into  thorough  control 
of  transmitting  stations  for  different 
services,  and  that  the  radio  telephone 
may  not  be  considered  a public  utility. 

"Broadcasting”  Is  Defined 

“ ‘Broadcasting’  signifies  transmis- 
sion to  an  unlimited  number  of  receiv- 
ing stations  without  charge  at  the 
receiving  end.  ‘Government  broadcast- 
ing,’ signifying  broadcasting  from  pub- 
lic institutions,  including  State  Gov- 
ernments, political  subdivisions  thereof 
and  universities  and  such  others  as 
may  be  licensed  for  the  purpose  of  dis- 
seminating news,  entertainment  and 
other  service,  and  ‘toll  broadcasting’ 
signifying  broadcasting  by  a public 
service  radio  telephone  company  as  a 
paid  service. 

“The  restricted  special  amateur 
wave  of  310  meters  is  for  use  by  a 
limited  number  of  inland  stations  and 
only  where  it  is  necessary  to  bridge 
large,  sparsely  populated  areas  or  to 
overcome  natural  barriers. 

“It- is  recommended  that  the  Secre- 
tary of  Commerce  assign  a specific 
wave  length  to  each  radio  telephone 
broadcasting  station  (except  Govern- 
ment and  amateur  stations),  this,  of 
course,  being  within  the  band  pertain- 
ing to  the  particular  service  of  that 
station. 

“It  is  recommended  that  the  wave 
band  assigned  to  amateurs,  1 50  to  275 
meters,  be  divided  into  bands  accord- 
ing to  the  method  of  transmission, 
damped  wave  station  being  assigned 
the  band  of  lowest  wave  lengths;  in- 
terrupted or  modulated  continuous 
wave  radio  telegraph  stations  the  next 
band ; radio  telephone  stations  the  next 
band,  and,  finally,  unmodulated  con- 
tinuous wave  radio  telegraph  stations 
to  carry  on  within  the  wave  lengths  as- 
signed by  the  Secretary  of  Commerce 
to  amateur  radio  telephony. 

“It  is  recommended  that  in  cases 
where  congestion  of  radio  telephone 
broadcasting  traffic  exists,  or  threatens 
to  exist,  the  Secretary  of  Commerce 
assign  suitable  hours  of  operation  to 
existing  or  proposed  private  and  toll 
broadcasting  stations.” 

The  general  system  of  allocation  of 
wave  lengths  recommended  by  the 
Committee  is  as  follows : 


Trans-oceanic  radiophone  experiments, 
non-exclusive — 5,000  to  6,000  meters. 

Fixed  service  radio  phone,  non-exclusive— 

2.850  to  3,300  meters. 

Mobile  service  radio  phone,  non-exclus- 
ive— 2,500  to  2,650  meters. 

Government  broadcasting,  non-exclusive — 

1.850  to  2,050  meters. 

Fixed  station  radio  phone,  non-exclusive — 
1,550  to  1,650  meters. 

Aircraft  radio  phone  and  telegraphy,  ex- 
clusive— 1,500  to  1,550  meters. 

Government  and  public  broadcasting — 
1,050  to  1,500  meters. 

Radio  beacons,  exclusive — 950  to  1,050 
meters. 

Aircraft  radio  phone  and  telegraphy,  ex- 
clusive— 850  to  950  meters. 


(b)  It  is  recommended  that  the  same 
wave  (or  overlapping  wave  bands)  not  be 
assigned  to  stations  within  the  following 
distances  from  one  another,  except  that 
these  distances  may  be  lowered  if  the  nor- 
mal ranges  of  the  stations  are  correspond- 
ingly lowered : 

For  Government  broadcasting  stations, 
1,500  miles. 

For  public  broadcasting  stations,  750 
miles. 

For  private  and  toll  broadcasting  stations, 
150  miles. 

(Note — The  Bureau  of  Standards  should 
make  a study  of  the  width  of  wave  band 
—expressed  in  cycles  per  second — required 
for  satisfactory  radio  telephony.  It  is  recog- 
nized that  this  width  depends  on  the  meth- 


At tending  tbe  Radio  Regulation  Conference  at  Washington.  Left  to  right,  front 
row — Sec.  of  Commerce  Herbert  Hoover,  Mr.  Will  Hays,  iMaJ.-Gen.  Geo.  O. 
Squler,  Congressman  W.  H.  White,  former  Congressman  S.  Sherley.  Back 
row — Dr.  Louis  Cohen,  Prof.  C.  M.  Jansky,  Jr„  Edwin  H.  Armstrong,  Harry 
F.  Breckel.  Dr.  Alfred  N.  Goldsmith 


Radio  compels,  exclusive — 750  to  850 
meters. 

Government  and  public  broadcasting,  700 
miles  inland — 700  to  750  meters. 

Mobile  radio  phone,  non-exclusive — 650  to 
750  meters. 

Mobile  radio  telegraphy,  exclusive — 525 
to  650  meters. 

Aircraft  radio  phone  and  telegraphy,  ex- 
clusive— 500  to  525  meters. 

Private  and  toll  broadcasting,  exclusive — 
310  to  435  meters. 

Restricted  special  amateur  radio  phone, 
non-exclusive— 310  meters- 

City  and  State  public  safety  broadcasting, 
exclusive — 275  to  285  meters. 

Technical  and  training  school,  (shared 
with  amateur) — 200  to  275  meters. 

Amateur  (exclusive)  150  to  200  meters; 
amateur  (shared  with  technical  and  train- 
ing schools),  200  to  275  meters. 

Reserved— below  150  meters. 

The  detailed  recommendations  of 
the  Committee  are  as  follows : 

Power  Limitation,  Geographical 
Distribution 

(a)  It  is  recommended  that  the  Secretary 
of  Commerce  assign  to  each  radio  telephone 
broadcasting  station  a permissible  power 
based  on  the  normal  range  of  the  station, 
such  normal  ranges  for  the  different  classes 
of  service  to  have  the  following  average 
values,  larger  or  smaller  values  being  dis- 
cretionary where  conditions  warrant : 

Government  broadcasting  station,  600 
(land)  miles. 

Public  broadcasting  stations,  250  miles. 

Private  and  toll  broadcasting  stations, 
fifty  miles. 


ods  of  transmission  and  reception  em- 
ployed). 

(c)  It  is  recommended  that  the  Secretary 
of  Commerce  cause  an  immediate  study  to 
be  made  of  the  best  geographical  distribu- 
tion of  broadcasting  stations  with  the  view 
of  attaining  the  best  service  with  a mini- 
mum of  interference. 

(d)  It  is  recommended  that  in  cases 
where  congestion  of  radio  telephone  broad- 
casting traffic  exists,  or  threatens  to  exist, 
the  Secretary  of  Commerce  assign  suitable 
hours  of  operation  to  existing  or  proposed 
private  and  toll  broadcasting  stations. 

Granting  of  Station  Licenses 

(a)  It  is  recommended  that  in  the  case 
of  conflict  between  radio  communication 
servjces  first  consideration  be  given  to  the 
public  not  reached,  or  not  so  readily  reached, 
by  other  communication  services. 

(b)  Subject  to  public  interest  and  to  die 
reasonable  requirements  of  each  type  of 
service  the  order  of  priority  of  the  services 
shall  be  government,  public,  private,  toll- 

(c)  It  is  recommended  that  the  degree  of 
public  interest  attaching  to  a private  or  toll 
broadcasting  service  be  considered  in  deter- 
mining its  priority  in  the  granting  of  li- 
censes, in  the  assignment  of  waves,  and  in 
the  assignment  of  permissible  power,  within 
the  general  regulations  for  these  classes  of 
service. 

(d)  It  is  recommended  that  toll  broad- 
casting service  be  permitted  to  develop 
naturally  under  close  observation,  with  the 
understanding  that  its  character,  quality  and 
value  to  the  public  will  be  considered  in 
determining  its  privileges  under  future 
regulations. 

(e)  It  is  recommended  that  direct  adver- 
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tising  in  radio  broadcasting  service  be  not 
permitted  and  that  indirect  advertising  be 
limited  to  a statement  of  the  call  letters  of 
the  station  and  of  the  name  of  the  concern 
responsible  for  the  matter  broadcasted,  sub- 
ject to  such  regulations  as  the  Secretary  of 
Commerce  may  impose. 

(f)  It  is  recommended  that  when  all 
available  wave  bands  in  any  geographical 
region  are  already  assigned,  no  further  li- 
censes for  broadcasting  be  granted  in  that 
region  until  cause  arises  for  the  revocation 
of  existing  licenses. 

(g)  It  is  recommended  that  private  or 
toll  broadcasting  stations  transmitting  time 
signals  shall  transmit  only  official  time  sig- 
nals and  with  authorization  froin  and  under 
conditions  approved  by  the  Secretary  of 
Commerce. 

(h)  It  is  recommended  that  the  transmis- 
sion of  signals  of  such  character  or  wave 
length  as  to  deliberately  interfere  with  the 
reception  of  official  time  signals  constitutes 
grounds  for  the  revocation  of  the  transmit- 
ting license. 

(i)  It  is  recommended  that  license  re- 
quirements for  the  operator  of  a radio  tele- 
phone transmitting  station  include  a knowl- 
edge of  the  International  Morse  Code,  suf- 
ficient to  receive  at  a rate  of  not  less  than 
ten  words  per  minute. 

Reduction  of  Interference 

(a)  It  is  recommended  that  the  Secretary 
of  Commerce  at  his  discretion  prohibit  at 
any  time  the  use  of  existing  radio  transmit- 
ting apparatus  and  methods  which  result  in 
unnecessary  interference,  provided  that  such 
action  should  not  be  taken  unless  more  satis- 
factory apparatus  and  methods  are  com- 
mercially available  at  reasonable  prices  and 
until  an  adequate  time  interval  is  allowed 
for  the  substitution  of  the  more  satisfactory 
apparatus. 

(b)  It  is  recommended  that  the  Secretary 
of  Commerce  at  his  discretion  prohibit  at 
any  time  the  use  of  existing  radio  receiving 
apparatus  which  cause  the  radiation  of  ener- 
gy provided  that  such  action  should  not  be 
taken  unless  more  satisfactory  apparatus 
and  methods  are  commercially  available  at 
reasonable  prices  and  until  an  adequate 
time  interval  is  allowed  for  the  substitution 
of  the  more  satisfactory  apparatus. 

(c)  It  Is  recommended  that  the  Bureau  of 
Standards  make  a study  of  the  technical 
methods  for  the  reduction  of  interference, 
with  a view  to  publishing  their  findings,  giv- 
ing special  attention  to  the  following : 

1.  The  reduction  of  the  rate  of  building 
up  (increment)  of  oscillations  in  radiating 
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systems.  (This  rapid  building  up  of  oscilla- 
tions occurs  in  damped  wave  and  inter- 
rupted continuous  wave  transmitters,  and 
may,  of  course,  be  eliminated  by  the  sub- 
stitution of  other  types  of  transmitter.  It 
may,  however,  be  reduced  in  these  types  by 
proper  circuit  arrangements). 

2.  The  reduction  of  harmonics  in  con- 
tinuous wave  transmitters  and  of  irregu- 
larities of  oscillation  ("mush”  in  arc  trans- 
mitters and  “swinging”  of  the  frequency 
in  all  types  of  continuous  wave  transmitters 
not  employing  a master  oscillator). 

3.  The  comparison  of  the  variable  ampli- 
tude method  with  the  variable  frequency 
method  of  continuous  wave  telegraphy. 

4.  The  preferable  methods  of  telephone 
modulation  to  avoid  changes  in  the  fre- 
quency of  oscillation. 

5.  The  proper  circuit  arrangements  of 
regenerative  (including  oscillating)  receiv- 
ers to  avoid  radiation  of  energy  (as  by  the 
use  of  radio-frequency  amplifier  with  an  un- 
tuned antenna  or  with  a coil  aerial). 

6.  The  use  of  highly  selective  receiving 
apparatus,  including  a list  of  improved  forms 

7.  The  use  of  receiving  coil  aerials  instead 
of  antennas,  with  special  reference  to  high 
selectivity. 

8.  The  reduction  of  interference  with 
radio  communication  of  other  electrical 
processes,  such  as  the  operation  of  X-ray 
apparatus  and  electrical  precipitation. 

9.  The  study  and  standardization  of  wave 
meters. 

Recommendations  on  Nomenclature 

1.  In  place  of  the  word  “wireless”  and 
names  derived  from  it,  use  the  prefix 
“radio” — radio  telegraphy,  radio  telephony. 

2.  Instead  of  “statics”  or  “X’s,”  use  “at- 
mospheric disturbances”  or  “atmospherics.” 

3.  Disturbances  produced  by  other  stations 
to  be  designated  as  "interference.” 

4.  For  the  generic  title  of  the  vacuum 
tube,  of  any  number  of  electrodes,  and  in 
any  of  its  recognized  modes  of  operation, 
use  “electron  tube.” 

For  the  specific  title  of  the  ordinary  three- 
electrode  tube  use  “triode.” 

For  the  title  of  a triode  employed  in  one 
of  its  regular  modes  use  “rectifier  triode,” 
"amplifier  triode,”  “generator  triode.” 

5.  In  describing  coupling  of  high-fre- 
quency circuits  use  “resistance  coupling,” 
“inductive  coupling”  (by  self-inductance  or 
mutual  inductance),  "capacity  coupling.” 

6.  For  the  generic  title  for  a system  of 
conductors  for  radiating  or  absorbing  radio 
waves  use  “aerial.”  For  an  open  circuit 
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aerial  use  “antenna.”  For  a closed  circuit 
aerial  use  “coil.” 

7.  For  a receiving  arrangement  in  which 
beats  are  produced  by  a separate  local  os- 
cillator, use  “heterodyne.”  For  a receiving 
arrangement  in  which  the  same  electron 
tube  is  used  for  generating  oscillations  and 
detecting,  use  “self  netro.” 

8.  Classification  of  waves  emitted  by- 
radio  transmitters. 

Type  A — Continuous  waves : Waves  that 
in  the  permanent  state  are  periodic  and  such 
that  their  successive  amplitudes  of  oscilla- 
tions are  identical. 

Type  A-l — Manipulated  continuous  waves  : 
Continuous  waves  of  which  the  amplitude 
or  frequency  vary  under  the  action  of  hand 
telegraphic  manipulation. 

Type  A-2 — Continuous  waves  with  audible 
frequency  modulation : Continuous  waves  of 
which  the  amplitude  or  the  frequency  vary 
according  to  a periodic  law  of  audible  fre- 
quency. This  is  commonly  referred  to  as 
ICW  method  of  transmission. 

Type  A-3 — Continuous  waves  with  speech 
modulation : Continuous  waves  of  which  the 
amplitude  or  the  frequency  vary  in  accord- 
ance with  speech  vibrations  (radio  tele- 
phony). 

Type  B — Damped  waves. 

Waves  composed  of  successive  trains  in 
which  the  amplitude  of  the  oscillations  after 
having  reached  a maximum  decreases 
gradually.  This  refers  to  waves  from 
spark  transmitter  or  other  types  of  trans- 
mitters having  a characteristic  decrement 
similar  to  spark  transmitters. 

Note  1 — If  in  continuous  wave  trans- 
mitters the  rectified  plate  voltage  is  not 
substantially  constant  direct  voltage,  the 
station  should  be  classed  under  Type  A-2. 

Note  2 — In  ICW  transmitting  stations  if 
the  variation  in  the  wave  length  or  fre- 
quency of  the  transmitted  wave  is  effected 
in  a gradual  wave  (sinusoidally)  the  station 
should  be  classed  under  Type  A-2.  If  the 
variation  in  frequency  or  amplitude  is  abrupt 
(chopper  method)  it  should  be  classed  in 
Type  B- 

In  order  to  differentiate  between  the  ama- 
teur and  the  experimenter  the  following 
definitions  are  suggested  for  consideration. 

The  amateur  is  one  who  operates  a radio 
station  transmitting,  receiving,  or  both,  in 
a professional  way,  merely  for  personal  in- 
terest or  in  connection  with  an  organization 
of  like  interest. 

An  experimenter  is  one  who  operates  a 
transmitting  or  receiving  station,  or  both, 
for  exclusively  technical  or  scientific  in- 
vestigations. 


Talks  From  Office  to  Ship 


FOR  the  first  time  in  the  history 
of  maritime  radio,  docking  in- 
structions were  given  verbally 
to  the  captain  of  a big  trans-Atlantic 
liner  by  the  manager  of  the  line, 
seated  in  his  office  in  New  York 
while  the  ship  was  360  miles  at  sea. 
This  pioneer  work  in  radio  commu- 
nication was  accomplished  by  util- 
izing one  of  the  latest  developments 
of  radio  engineering,  duplex  radio- 
telephony, in  conjunction  with  the 
usual  land-line  telephone. 

While  the  America  of  the  United 
States  lines  was  360  miles  east  of 
New  York  on  the  evening  of  March 
5,  Thomas  H.  Rossbottom,  general 
manager  of  the  S.  S.  lines,  picked 
up  the  ordinary  telephone  on  his 
desk  and  asked  central  to  connect 


Thomas  H.  Rossbottom,  General  Manager 
of  the  U.  S.  Lines,  talking  by  wire  and 
radio  to  Cant.  Rind  of  the  S.  S.  America, 
3(10  miles  out  at  sea 


him  with  the  S.  S.  America,  at  sea. 
His  line  was  connected  through  to 
the  Deal  Beach,  N.  J.,  station,  and 
thence  by  radio  to  the  ship. 

Within  ten  minutes  after  the  call 
was  made  Captain  William  Rind,  of 
the  America,  was  on  the  telephone. 
After  an  exchange  of  greetings,  Cap- 
tain Rind  told  Mr.  Rossbottom  the 
speed  he  was  making,  and  the  time 
he  expected  to  reach  Quarantine. 
Mr.  Rossbottom  in  reply  gave  his 
instructions  to  Captain  Rind  con- 
cerning the  special  arrangements 
which  had  been  made  with  the  Pub- 
lic Health  officials  at  the  Quaran- 
tine station  for  the  passing  of  the 
vessel  after  the  sunset  hour. 

Mr.  Rossbottom  and  Captain  Rind’ 
conversed  for  several  minutes.  Mr. 
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Rossbottom,  using  the  telephone  at 
his  desk,  the  one  that  is  normally 
used  in  his  daily  business,  and  with- 
out any  special  appliances. 

The  interesting  teature  of  a ship- 
board duplex  installation  is  the  fact 
that  the  antenna  is  being  used  to 
radiate  several  hundred  watts  of 
power  while  at  the  same  time  the 
radio  receiver  detects  and  makes 
audible  the  extreme  amount  of  en- 
ergy that  is  being  picked  up  from 
the  distant  transmitting  station. 
Much  research  has  been  done  to  al- 
low this  simultaneous  transmission 
and  reception  to  be  carried  on  and 
a ship  equipped  with  apparatus  of 
this  nature  may  communicate  to 
any  subscriber  on  land  who  has  an 
ordinary  telephone  in  his  home. 

Radio  telephony,  heretofore  lim- 
ited to  a single  operation  — recep- 
tion or  transmission  — has  been 
re\olutionized  as  a result  of  these 
tests.  Up  to  this  time  the  radio 
telephone  has  been  handicapped  by 
conditions  similar  to  those  of  the 
ordinary  apartment  house  speaking 
tube.  It  has  been  necessary  for  the 
operator  to  throw  a switch  when  he 


Puplex  radio  telephone  equipment  on  the 
S.  S.  America 


desired  to  talk  after  listening,  or 
vice  versa.  This  prevents  a land- 
line telephone  from  being  linked  up 
with  the  radio  telephone  system,  as 
it  is  not  practical  to  provide  a con- 
trol or  “send-receive”  switch  at  each 
land  phone. 

With  the  advent  of  the  duplex 
wireless  equipment,  however,  a con- 
versation may  be  carried  on  through 
the  ether  as  simply  and  as  natural- 
ly as  between  land  telephones. 

The  equipment  installed  on  the 
America  consists  of  three  main 
units  — the  Kenotron  or  power 
panel,  the  vacuum  tube  transmitter 
and  the  radio  receiver.  Power  is 
supplied  to  the  Kenotron  panel  in 
the  form  of  low-voltage  alternating 
current  and  after  passing  through 
the  various  pieces  of  apparatus 
comes  out  in  the  form  of  direct  cur- 
rent at  a very  high  voltage. 

This  high  voltage  is  fed  into  the 
radiotron  power  tubes,  where  it  is 
transformed  into  radio-frequency 
energy.  Other  radiotron  tubes  are 
used  to  control,  or  modulate,  the 
high-frequency  current. 


General  Electric  Broadcasting  Station  WGY 


A RADIO  broadcasting  station, 
more  powerful  than  any  now 
sending  out  programs,  has  been 
installed  by  the  General  Electric  Com- 
pany at  its  plant  in  Schenectady,  N.  Y. 

From  the  roof  of  a five  story  factory 
building,  two  towers  183  feet  high  and 
spaced  350  feet  apart,  support  an  an- 
tenna at  such  height  as  to  give  the 
wireless  waves  unobstructed  freedom 


to  travel  equally  well  in  all  directions. 

This  station  has  not  been  regularly 
operated  nor  has  advance  announce- 
ment been  made  of  the  impromptu  or 
test  programs  sent  out,  which  would 
cause  amateurs  to  be  listening,  yet,  let- 
ters have  been  received  from  such  dis- 
tant points  as  Cedar  Rapids,  Iowa, 
Minneapolis  and  Santa  Clara,  Cuba, 
the  latter  place  1450  miles  distant,  an- 


nouncing that  the  programs  have  been 
heard.  These  reports  come  from  oper- 
ators who,  in  an  evening’s  experiment- 
ing with  their  receiving  sets,  have 
accidentally  come  upon  the  waves  from 
Schenectady  and  is  in  no  way  an  in- 
dication of  the  full  distance  that  this 
station  may  be  heard. 

Broadcasting  stations,  with  but  a 
fraction  of  the  power  of  the  G-E  sta- 


Interlor  of  transmitting  room  In  W O Y,  the  General  Electric  Co.  radio  broadcasting  station  located  at  Schenectady,  N.  Y.  View  shows  con 

trol  panel  at  right  and  oscillator  and  modulator  tubes  at  left 
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tion,  have  been  heard  at  distances  of 
2,000  miles  or  more  under  favorable 
atmospheric  conditions. 

The  General  Electric  station  has 
been  licensed  to  operate  on  a 360  meter 
wave  length  under  the  call  letters  of 
WGY.  It  is  equipped  with  the  most 
modern  of  radio  apparatus,  including 
the  multiple-tuned  antenna  which,  be- 
cause of  its  many  advantages,  has 
been  installed  in  Radio  Central,  the 
world’s  most  . powerful  commercial 
station  at  Rocky  Point,  L.  I.,  and  other 
transoceanic  stations  of  the  Radio 
Corporation  of  America. 

A three-room  studio,  where  the  pro- 
grams are  produced,  is  located  in  a 
Company  office  building,  3000  feet 
from  the  transmitting  station.  One 
room  is  used  as  a reception  room  foy 
the  artists,  where  they  may  sit  and 
chat  until  their  time  on  the  program 
arrives  without  danger  of  interfering 
with  what  is  going  on  in  the  studio. 
The  second  room  is  the  studio,  where 
a concert  grand  piano,  victrola,  an  or- 
gan and  other  equipment  for  the 
artists  are  to  be  found.  Here  a num- 
ber of  portable  microphones,  which 
are  commonly  known  as  pick-up  de- 
vices can  be  shifted  about  to  locations 
best  suited  for  the  reception  of  an- 
nouncements, musical  numbers,  or 
whatever  may  be  sent  out.  In  the  room 
on  the  opposite  side  of  the  studio  is 
apparatus  for  amplifying  the  sound 
waves  before  they  are  transmitted  by 
wire  to  the  broadcasting  station. 


1 


One  of  the  183-foot  tower*  at  WGY 


A red  light  when  the  station  is  in 
operation  warns  persons  in  the  room 
that  whatever  they  might  say  will  be 
sent  out  to  thousands  of  ears  of  an 
invisible  audience.  A switchboard  in 
the  studio  is  within  reach  of  the  studio 
director  at  all  times.  Not  until  he 


throws  a switch  can  anything  reach 
Che  ahtenna.  A telephone  attached 
keeps  him  constantly  informed  just 
how  the  program  is  going  out  and  en- 
ables him  to  change  the  position  of  the 
artist  or  microphone  to  improve  the 
tone  quality  of  the  entertainment. 
With  the  exception  of  the  small  pick- 
up devices  or  microphones  and  the 
switchboard,  there  is  nothing  in  this 
room  to  indicate  it  as  being  different 
from  any  musical  studio. 

In  the  apparatus  room,  the  sound 
waves  are  put  through  a number  of 
steps  of  amplification  by  means  of 
vacuum  tubes  which  increases  their 
volume  thousands  of  times.  The  am- 
plified sounds  are  then  put  into  a wire 
and  sent  to  the  broadcasting  station, 
where  they  enter  another  bank  of 
vacuum  tubes,  known  as  modulators  or 
moulders  of  the  electric  waves. 

A 220-volt  alternating  current  line, 
which  is  but  little  higher  than  the 
voltage  used  for  lighting  purposes  in 
the  home,  is  boosted  to  30,000  volts  by 
means  of  a transformer.  This  voltage 
is  then  applied  to  a number  of  vacuum 
tubes,  acting  as  rectifiers,  which  change 
the  voltage  to  direct  current.  Placed 
between  the  rectifier  and  the  modulator 
or  moulding  tubes,  is  a high  power 
oscillator  tube.  The  electric  power  en- 
tering this  tube  sets  the  ether  into  vi- 
bration and  upon  these  vibrations  the 
electric  waves,  moulded  into  shape  in 
the  modulator  tubes,  are  sent  to  the 
antenna  to  go  out  into  space. 


Alternating  Current  for  Filament  and  Plate 


THERE  has  come  to  the  editors 
of  this  magazine  during  the  last 
month,  many  inquiries  requesting 
a fuller  and  more  complete  explana- 
tion of  the  “first  prize”  article  entitled 
"Filament  and  Plate  Current  Direct 


practicability  and  utility  to  both  the 
experimenter  and  the  layman. 

Though  this  method  is  very  satis- 
factory to  the  amateur  who  has  the 
necessary  knowledge  as  to  the  theoret- 
ical operation  of  the  circuits,  it  is  prob- 


complete  satisfaction  in  the  results  ob- 
tained. 

It  seems,  however,  that  this  method 
is  the  logical  solution  for  quite  a few 
of  the  items  of  expense  in  connection 
with  the  average  receiving  outfit,  and 


Circuit  diagram  for  filament  and  plate  current  supply  from  A.  C.  source 


from  A.C.  Supply,"  in  The  Wireless 
Age  prize  contest  for  the  month  of 
March  1922,  with  opinions  as  to  its 


able  that  the  average  layman  will  ex- 
perience some  difficulty  in  securing 
such  adjustments  as  will  give  him 


if  anyone  is  blessed  with  a small 
amount;  of  patience  and  a knowledge 
(Continued  on  page  58) 
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Texas  Radio  Market  News 

DLANS  to  install  daily  agricultural 
* market  news  for  Texas  by  radio- 
phone, have  been  completed  by  of- 
ficials of  the  State  Department  of 
Agriculture,  State  Department  of 
Markets  and  Warehouse,  the  Uni- 
versity of  Texas  and  the  Federal 
Bureau  of  Markets  and  Crop  Esti- 
mates, Washington,  D.  C. 

The  necessity  for  a general  diffu-  ' 
sion  of  reliable  information  is  evi- 
denced by  a growing  public  desire 
from  all  trades  and  professions, 
manifested  in  the  great  number  of 


"Listening  in”  at  the  corner  storekeeper's 


constant  inquiries  and  requests  re- 
ceived daily  by  State  officials  for 
information. 

Since  radio  news  broadcasting  has 
been  demonstrated  as  efficient,  eco- 
nomic and  instantaneous,  it  has  been 
decided  to  put  on  the  market  service 
in  a moderate  way.  The  service  will 
be  known  as  the  “Texas  Radio  Mar- 
ket News  Service.” 

Daily  market  reports  will  be  ob- 
tained from  the  central  markets  of 
the  country  through  the  Kansas 
City  office  of  the  United  States 
Bureau  of  Markets  and  Crop  Esti- 
mates and  from  other  sections  of 
the  country  through  other  agencies. 
The  data  will  be  collected  by  the 
State  Department  of  Agriculture, 
compiled  by  the  State  Markets  and 
Warehouse  Department,  and  dis- 
seminated by  the  University  of 
Texas.  The  news  will  be  broad- 
casted through  the  university  high- 
power  radio  station  daily. 


Broadcasting  Stations 

KYW — MO  meters.  Dally,  8 P.  M.  Cen- 
tral time,  V P.  M.  eastern  time.  Weet- 
inrhonse  Station  located  at  Chi- 
cago, Hi. 

KDKA — 880  meters.  Dally,  8 to  10  ML 
Weotlnghonso  Station  located  at 
Bast  Pittsburgh. 

WBZ — 380  meters.  Sundays,  Mondays. 
Wednesdays  and  Fridays,  8 P.  M. 
Westlnghouee  Station  located  at 
Springfield,  Maes, 

WNO — 380  meters.  Evening!  10410  o’clock. 
Jersey  Journal  station  located  at 
Jersey  City,  N.  J. 

WGI — 300  meters.  Evenings.  American 
Radio  and  Research  Corporation 
station  located  at  Medford  Hillside, 
Mass. 

WGY- — 380  meters.  No  schedule.  General 
Electric  Co.  station  located  at 
Schenectady,  N.  V. 

WJZ — 360  meters.  Dally,  11  A.  M.  to  10 
P.  M.  Radio  Corporation- Westing  - 
house  Station  located  at  Newark, 

WVP — 1430  meters.  Evenings  0 to  9.SS 
o'clock,  except  Sundays  and  HoU- 
dnys.  Signal  Corps,  Bodice's  Island, 
New  York  Harbor. 


Stations  Broadcasting  Music  and 
Speech  on  360  Meters 


KDN  Leo  J.  Meybei*  Co San  Francisco.  Cslif. 

KGB  Edwin  L.  Lorden  San  Francisco,  Calif. 

KGC  Electric  Lighting  1c  Supply  Co Hollywood,  Calif. 

KGF  Pomona  Fixture  1c  Wiring  Co Pomona,  Calif. 

KFC  Northern  Badlo  k Electric  Co Seattle,  Wash. 

KFU  The  Precision  8hop  aridity,  Calif. 

KHQ  Louis  Wasmer  Seattle,  Wash. 

KIZ  Reynolds  Radio  Co Denrer,  Colo. • 

KJJ  The  Badlo  8hop  Sunnyvale,  Calif. 

KJD  C.  0.  Qould  Stockton,  Calif. 

Kin  Vincent  I.  Kraft  Beattie,  Wash. 

KLB  J,  J.  Dunn  k Co Pasadena,  Calif. 

KLP  Colin  B.  Kennedy  Co Los  Altos,  Calif. 

KLS  Warner  Bros.  Oakland,  Calif. 

KOG  Western  Badlo  Electric  Co Los  Angeles,  Calif. 

KQL  Arno  A.  Kings  Los  Angelas,  Calif. 

KUO  The  Examiner  Printing  Co San  Francisco,  Calif. 

KVQ  J.  a Hobrecht  Sacramento,  Calif. 

KWG  Portable  Wireless  Telephone  Co Stockton,  Calif. 

KYT  The  Radio  Telephone  Shop San  Francisco,  Calif. 

KYJ  Leo  J.  Meyberg  Co.  Loe  Angeles,  Calif. 

KZM  Preston  D.  Allen Oakland,  Calif. 

KZY  Atlantic- Pacific  Radio  Supplies  Co Oakland,  Calif. 

WBU  City  of  Chicago Chicago,  111. 

WC1  A.  C.  Gilbert  Co New  Baton,  Conn 

WCR  L.  Bamberger  k Co Newark,  N.  J. 

WDM  Church  of  the  Covenant Washington,  D.  C. 

WOT  Ship  Owners  Radio  Service  New  York,  N.  Y. 

WDW  Badlo  Construction  k Electric  Co.,  Washington,  D.  C. 

WFO  The  Bike  Kumler  Co Dayton,  0.* 

WGH  Montgomery  Light  k Water  Power  CoMontgomery,  Ala. • 

WGL  Thomas  F.  J.  Howlett Philadelphia,  Pa. 

WHA  University  of  Wisconsin  Madison,  WIs.* 

WHK  Warren  B.  Cox Cleveland,  0. 

WHO  Bochester  Times  Union  Rochester,  N.  Y.* 

WHU  William  B.  Duck  Co Toledo,  0. 

WHW  Staart  W.  Seeley  East  Lansing,  Mich.* 

WJH  White  k Boyer  Washington,  D.  C. 

WJK  Service  Badlo  Equipment  Co Toledo,  0. 

W1X  DeForest  Badlo  Telep.  k Tele*.  Co. . New  York,  N.  Y. 

WLB  University  of  Minnesota  Minneapolis,  Minn.* 

WLK  Hamilton  Mfg.  Co.  Indianapolis,  Ind. 

WLW  Crosley  Mfg.  Co Cincinnati.  0. 

WMH  Precision  Equipment  Co Cincinnati,  0.* 

WOC  Karlowa  Radio  Co Bock  Island.  IU.  • 

WOH  Hatfield  Electric  Co.  Indianapolis,  Ind. 

WOQ  Western  Radio  Co Kansas  City,  Mo.* 

WOK  The  Pine  Bln#  Co Pine  Bluff,  Ark. 

WOU  Metropolitan  Utilities  District Omaha,  Nebr.* 

WOR  L.  Bamberger  k Co Newark,  N.  J. 

WOS  Missouri  bVate  Marketing  Bureau.  .Jefferson  City,  Mo.* 

WOZ  Palladium  Printing  Co Richmond,  Ind.* 

KOV  Doubleday  Hill  Electric  Co Pittsburgh.  Pa. 

KOW  Charles  D.  Herrold. Ban  Jose,  Calif. 

WRK  Doron  Brothers  Electric  Co Hamilton,  0. 

WRL  Union  College  Schenectady,  N.  Y. 

WPB  Newspaper  Printing  Co.  Pittsburgh,  Pa. 

WSZ  Marshall  Gerken  Co Toledo,  0.* 

WWJ  The  Detroit  News  Detroit,  Mich.* 


• Stations  broadcasting  market  and  weather  reports  on  485 
meters  In  addition  to  music  on  360  meters. 
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Radio  Broadcasting  Surveyed 

By  William  H.  Easton,  Ph.  D. 
(Westinghouse  Elec.  A Mfg.  Co.) 


A PPARENTLY  the  first  person  to 
**  conceive  of  the  transmitting  of 
music  from  distant  concert  halls  to 
the  home  was  Edward  Bellamy.  In 
his  famous  book,  “Looking  Back- 
ward,” which  was  written  m 1887, 
to  describe  conditions  that  would 
exist  in  the  year  2000,  is  the  follow- 
ing interesting  passage: 

Edith  Leete,  the  heroine,  has  in- 
vited Julian  West  (the  victim  of  the 
strange  mesmeric  accident  that  sent 
him  to  sleep  for  113  years)  to  hear 


Th^  y*TER, 

New  Radio  Bungalow  ' s J\J 

Erected  Complete  Within  Reasonable  Distance  of  New  Yor 4 City 


rher«’»  * delightful  treat  await- 
ing the  owner*  of  \f  inter- Radio 

orng mwwA  Get  jvsay  Itvsa  the 

-<j  tht*  ^rwt.  yet  *'lnta> 


radio  outfit  include*  amplifier, 
and  wilt  cffld  a radius  of  4^‘ 
to  500  r*'*  J with  * 
clan** 


Radio  bungalow*  are  now  in  style 


music  produced  by  ultra-modern 
methods. 

“I  was  prepared  for  new  devices  in  musi- 
cal instruments,”  says  West,  ‘‘but  I saw 
nothing  in  the  room  which  by  any  stretch  of 
the  imagination  could  be  conceived  as  such. 
It  was  evident  that  my  puzzled  appearance 
was  affording  intense  amusement  to  Edith. 

" ‘Please  look  at  today's  music,’  she  said, 
handing  me  a card,  ‘and  tell  me  what  you 
would  prefer.  It  is  now  S o'clock,  you  will 
remember.’ 

‘‘The  card  bore  the  date  Sept.  12,  2000, 
and  contained  the  longest  programme  of 
music  I had  ever  seen.  I remained  be- 
wildered by  the  prodigious  list  until  Edith’s 
pink  finger-tip  indicated  a particular  sec- 
tion of  it,  where  several  selections  were 
bracketed  with  the  words  ‘5  P.  M.’  against 
them ; then  I observed  that  this  prodigious 
programme  was  an  all-day  one,  divided  into 
twenty-four  sections  answering  to  the  hours. 
There  were  but  a few  pieces  of  music  in 
the  ‘5  P.  M-’  section,  and  I indicated  an 
organ  piece  as  my  preference. 

“She  made  me  sit  down  comfortably,  and, 
crossing  the  room,  merely  touched  one  or 
two  screws,  and  at  once  the  room  was 
filled  with  the  music  of  a grand  organ  an- 
them. I listened,  scarcely  breathing,  to  the 
close. 

“ 'Grand !’  I cried,  as  the  last  great  wave 
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of  sound  broke  and  ebbed  away  in  silence. 
‘Bach  must  be  at  the  keys  of  that  organ ; 
but  where  is  the  organ  ?’ 

“ ‘Wait  a moment,  please,’  said  Edith,  'I 
want  to  have  you  listen  to  this  waltz  before 
you  ask  any  questions.  1 think  it  is  per- 
fectly charming and  as  she  spoke  the  sound 
of  violins  filled  the  room  with  the  witchery 
of  a summer  night.  When  this  had  also 
ceased,  she  said,  ‘There  is  nothing  in  the 
least  mysterious  about  the  music,  as  you 
seem  to  imagine.  It  is  not  made  by  fairies 
or  genii,  but  by  good,  honest,  and  exceeding- 
ly clever  human  hands.  There  are  a number 
of  music  rooms  in  the  city  perfectly  adapted 
acoustically  to  the  different  sorts  of  music. 
These  halls  are  connected  by  telephone  with 
all  the  bouses  of  the  city  whose  people  care 
to  pay  the  small  fee.’  ’’ 

A masterly  prophesy,  but  truth  is 
far  stranger  than  fiction.  What 
would  Bellamy  have  said  if  told  that 
the  concerts  he  foretold  would  be 
realities  in  1922,  but  that  the  music 
would  be  conveyed  without  wires 
or  any  other  tangible  medium ; that 
the  especially-equipped  concert 
halls  would  be  located  in  cities  hun- 
dreds of  miles  apart ; and  that  no  fee 
whatever  would  be  required  of  the 
listeners? 

Today  ethereal  concerts  can  be 
heard  by  sensitive  receivers  in  al- 
most every  part  of  the  United  States. 
The  trapper  in  Canada  and  the 
rancher  of  Texas  alike  ask  to  be  pro- 
vided with  the  daily  programmes  of 
the  various  stations.  More  than  500,- 
000  listening  stations  are  in  active 
operation;  and  since  most  of  these 
accommodate  the  entire  family  and 
many  have  loud  speakers  that  serve 
audiences  of  hundreds  at  a time,  it 
seems  certain  that  several  million 
people  are  enjoying  this  novel  form 
of  entertainment  and  instruction 
every  night. 

What  the  future  of  the  radio  tele- 
phone will  be  it  is  impossible  to  say. 
The  only  invention  it  can  be  com- 
pared with  is  the  printing  press. 
Gutenberg  certainly  could  not  fore- 
see what  was  going  to  happen  to  the 
world  because  it  occurred  to  him  to 
make  books  by  means  of  separate 
types;  nor  have  those  engaged  in 
developing  radio  telephone  sufficient 
vision  to  know  what  will  happen 
when  the  voice  of  a single  person  can 
instantly  reach  everyone  in  North 
America. 

♦ 4-  * 

Christy  Mathewson  Interested 
in  Radio 

pHRISTY  MATHEWSON,  fa- 
'“4  mous  Giant  pitcher,  has  become 
interested  indirectly  in  wireless  tele- 
phones since  his  son,  Christy,  Jr.,  has 
installed  both  a receiver  and  sending 
outfit  in  their  apartment  at  Saranac 
Lake,  N.  Y.,  where  they  listen  to 
the  “music  in  the  air”  sent  out  from 
Newark,  Pittsburgh,  Chicago  and 
other  points.  He  awaits  with  inter- 
est the  sending  of  the  news  reports 
of  the  day,  and  he  is  looking  forward 
with  much  interest  to  the  opening  of 


the  baseball  season,  when  he  will  be 
able  to  obtain  the  results  almost  im- 
mediately after  they  have  happened. 

4-  ♦ ♦ 

WGY  "Listens  Good” 

XX^GY,  the  General  Electric  Radio- 
phone  Broadcasting  Station  at 
Schenectady,  N.  Y.,  has  been  heard 
in  Minneapolis,  1,100  miles  distant, 
and  also  in  Santa  Clara,  Cuba,  1,450 
miles  away.  The  following  cable- 
gram was  received  from  Cuba:  “We 
danced  new  radio  fox-trot  last  night. 
Send  program.  Wonderful  recep- 
tion.” 

Reports  from  other  cities  follow: 


Minneapolis,  Minn. — While  feel- 
ing around  for  KDKA  this  evening, 
picked  up  your  concert.  1 did  nui 
know  it  at  the  time  as  I thought  1 
had  KDKA,  and  you  cannot  imag- 
ine my  surprise  when  I heard  you 
make  the  announcement  that  you 
were  WGY.  I certainly  enjoyed  the 
concert  very  much.  Came  in  very 
QSA.  Modulation  fine.  I am  using 
a short-wave  variometer  set,  detec- 
tor and  one  stage,  but  just  had  de- 
tector bulb  lit  as  I did  not  need  any 
more.  I wish  you  would  send  me 
schedule  of  your  concerts  so  I can 
get  you  again. — W.  G.  Peaslee. 

Portland,  Me. — In  response  to  your 
request  last  evening  from  parties 
who  heard  your  concert,  the  writer 
begs  to  state  that  same  was  received 
at  Cape  Elizabeth,  Maine.  The  writer 
enjoyed  the  program  very  much  and 
wishes  to  state  that  it  was  the  clear- 
est that  I have  received  since  I had 
the  station  in  operation  for  the  past 
month. — E.  S.  Lincoln. 

Warren,  Ohio — I was  among  your 
unseen  audience  last  night  and  wish 
to  say  that  we  received  your  con- 
cert very  plain  and  distinct. — Wm. 
C.  Hein. 


Springfield,  Mass. — Your  music 
and  voice  came  in  the  best  and  clear- 
est that  we  have  ever  received  on 
second  stage.  Even  the  harmonics 
in  The  Son  of  the  Puzzta  of  Keler 
Bela  came  in  as  clear  and  distinct  as 
if  you  were  playing  in  the  room. — 
C.  C.  Waldron. 

Hamilton,  Canada — This  is  just 
to  advise  you  that  we  heard  part  of 
the  program  last  night  very  distinct- 
ly on  the  small  receiving  set  my  boy 
has.  I presume  that  Hamilton  is 
about  350  miles  from  your  city.  The 
violin  solo  by  Mrs.  Peter  Smith  was 
particularly  clear  and  we  heard  the 
entire  number  from  start  to  finish 


just  as  plainly  as  though  it  was  be- 
ing played  in  a room  adjoining. — 
G.  Allan. 

Blissfield,  Mich. — We  appreciate 
concert  which  you  gave  us  tonight. 
It  came  in  splendidly  and  was  one 
of  the  best  ever  received. — Ina 
Staup  and  Hazen  Porter. 

Pawtucket,  R.  I. — I had  the  pleas- 
ure of  listening  to  the  last  two  num- 
bers of  your  concert  last  evening, 
and  they  were  very  enjoyable.  The 
piano  and  violin  I heard  as  plainly 
as  if  they  were  in  the  same  room  and 
were  perfect  as  to  modulation. — 
Fred  W.  Eaton. 

Boothbay  Harbor,  Me. — The  con- 
cert that  your  station  gave  out  last 
evening  was  the  most  perfect  toned 
and  clearest  that  I have  ever  re- 
ceived, and  I receive  from  five  to 
seven  stations  a night.  I use  a Radio- 
tron  tube  set  that  I have  made. 
I entertained  a small  party 
of  friends  and  also,  by  holding  one  of 
the  receivers  in  front  of  the  tele- 
phone, gave  a concert  to  several  peo- 
ple three  or  four  miles  away.  They 
said  that  the  piano  sounded  as  clear 
as  though  it  was  in  the  next  room. 
— Charles  B.  Dolloff. 


Interior  of  KYW,  the  Westtnehouse  broadcasting  station  located 

at  Chicago 
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Supply  of  Radio  Apparatus 

HPHERE  has  been  considerable 
agitation  recently  over  the  sup- 
ply of  radio  apparatus  and  requests 
have  come  from  all  quarters  asking 
that  the  position  of  the  Radio  Cor- 
poration with  reference  to  this  con- 
dition, be  defined. 

The  Radio  Corporation  of  America 
is  endeavoring  in  every  way  possi- 
ble to  meet  the  unprecedented  de- 
mand for  radio  devices,  including 
vacuum  tubes,  broadcasting  receiv- 
ers and  other  equipment,  which  has 
recently  developed,  not  only  on  the 
part  of  the  amateur  and  experimen- 
ter, but  also  on  the  part  of  a great 


of  radio  devices  can  only  be  properly 
taken  advantage  of  if  all  those  who 
are  interested  in  distributing  and 
selling  this  apparatus,  properly 
equip  themselves  to  handle  this 
class  of  merchandise  in  a satisfac- 
tory way.  This  means  that  the  deal- 
er or  whoever  is  effecting  the  sale  to 
the  consumer,  must  familiarize  him- 
self with  the  product,  explain  its 
capabilities  as  well  as  its  limitations 
and  lend  assistance  in  every  way 
toward  the  proper  installation  and 
maintenance  of  radio  sets. 

Those  who  desire  radio  equipment 
and  cannot  for  the  moment  obtain 
it,  should  be  informed  that  the  pres- 


Radio reduces  the  cares  of  Ma  and  Pa  in  this  family 


many  people  who  desire  to  equip 
their  homes  with  suitable  radio 
telephone  devices  for  receiving  mu- 
sic, concerts,  lectures  and  other  in- 
teresting features  transmitted  from 
radio  telephone  broadcasting  sta- 
tions. 

The  factories  of  the  General  Elec- 
tric Company  and  of  the  Westing- 
house  Electric  and  Manufacturing 
Company,  which  are  manufacturing 
such  devices  for  the  Radio  Corpora- 
tion of  America,  are  now  operating 
on  a greatly  expanded  production 
program,  and  it  is  expected  that 
within  the  next  few  weeks  consider- 
able quantities  of  material  will  be 
shipped  on  orders  already  placed 
with  the  factories  by  the  Radio  Cor- 
poration. These  will  be  delivered 
to  customers  as  rapidly  as  received 
in  the  warehouse. 

Distributors  are  requested  to  com- 
municate the  above  information  to 
dealers  and  to  inform  them  that  or- 
ders will  be  filled  just  as  promptly 
as  possible.  This  applies  to  all 
classes  of  radio  apparatus,  includ- 
ing Radiotrons,  Vacuum  Tubes, 
etc.,  which  are  employed  for  recep- 
tion. 

Radio  broadcasting  is  here  to  stay. 
The  great  opportunities  for  the  sale 


ent  shortage  is  but  temporary  and 
due  entirely  to  the  great  demand 
which  suddenly  came  as  a result  of 
broadcasting,  and  that  the  Radio 
Corporation  and  its  associates,  the 
General  Electric  Company  and  the 
Westinghouse  Electric  and  Manu- 
facturing Company,  are  doing  every- 
thing in  their  power  to  produce  the 
necessary  apparatus  with  maximum 
speed ; that  normal  production  is  ex- 
pected to  begin  within  the  next  few 
weeks  and  that  deliveries  will  then 
be  promptly  made. 

A new  catalog  covering  all  of  the 
radio  devices  being  manufactured 
for  the  Radio  Corporation  of  Ameri- 
ca by  the  General  Electric  Company 
and  the  Westinghouse  Electric  and 
Manufacturing  Company,  is  now  in 
course  of  preparation  and  it  is  ex- 
pected that  it  will  soon  be  available 
for  distribution. 

♦ ♦ ♦ 

Secretary  Denby  "listens  In" 

A MONG  prominent  officials  in 
^ Washington  who  have  private 
radio  sets  in  their  offices  is  Edwin 
Denby,  Secretary  of  the  Navy. 


President  Harding  Greets  Masons 
by  Radiophone 

'THE  resonant  voice  of  Warren  G. 

Harding,  President  of  the 
United  States,  passed  through  the 
air  between  Washington  and  Utica, 
conveying  his  greetings  and  good 
wishes  to  the  Utica  Masonic  Crafts- 
man’s Club  on  the  occasion  of  the 
opening  of  its  1922  Follies  at  the 
Alasonic  Temple. 

The  President  sent  this  message: 
“Greetings  and  good  wishes  to  the 
Craftsmen’s  Club.  Sincere  congrat- 
ulations on  its  progress  toward  full 
realization  of  the  humanitarian 
ideals  of  a noble  and  inspiring  or- 
der.” The  message  was  conveyed 
from  the  President’s  private  tele- 
phone in  the  White  House  to  the 
Anacostia  Naval  Wireless  station 
five  miles  out  of  Washington,  where 
a giant  amplifier  sent  the  words  on 
their  way  north. 

Immediately  upon  the  receipt  of 
the  message  the  following  reply  was 
transmitted : 

Hon.  Warren  G.  Harding,  Presi- 
dent of  the  United  States: 

Your  greetings  and  good  wishes 
gratefully  received. 

Your  message  inspires  our  mem- 
bers to  prayer  that  God  may  bless 
you  and  that  our  high  ideals  may 
be  fully  realized. 

E.  William  Reusswig. 

♦ ♦ ♦ 

Movies  and  Radiophones 

T S the  radiophone  destined  to  be- 
1 come  a feature  of  motion  picture 
theatre  entertainment? 

This  interesting  question  is  well 
to  the  point  in  view  of  recent  in- 
stallations of  wireless  telephonic  re- 
ceiving apparatus  in  various  play- 
houses throughout  the  country. 
While  the  matter  cannot  be  said  to 
be  an  entirely  new  innovation  in 
the  theatrical  field,  radiophones  hav- 
ing been  used  in  some  of  the  larger 
theatres  in  connection  with  special 
events  such  as  Presidential  election 
returns  and  the  like,  indications  at 
present  point  to  a more  widespread 
and  actual  interest  in  the  subject. 

The  most  recent  radiophone  re- 
ceiving instruments  to  be  installed 
in  a motion  picture  theatre  is  the 
one  at  the  Palace  Theatre,  Peoria, 
Illinois.  Upon  its  success  and  the 
possibilities  of  entertainment  which 
it  affords,  as  well  as  the  reception  of 
the  feature  by  the  audience  as  a part 
of  the  Palace  program,  will  depend 
the  inauguration  of  similar  arrange- 
ments in  other  houses. 

Immediately  following  the  instal- 
lation of  the  instrument  at  the  Pal- 
ace Theatre  two  other  Peoria  play- 
houses announced  plans  for  similar 
arrangements. 

The  first  radio  entertainment  at 
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the  Palace  Theatre  was  given  Feb- 
ruary 15  to  1,500  patrons  at  the  reg- 
ular show.  When  the  curtain  was 
raised  at  9 o’clock  the  audience  saw 
a radiophone  on  the  stage  and  heard 
music  from  the  transmitting  station 
at  Bradley  institute.  News  bulle- 
tins received  by  a local  paper  were 
also  transmitted  to  the  audience.  In 
the  future  patrons  will  hear  radio 
matter  transmitted  from  all  parts  of 
the  country,  including  speeches,  mu- 
sic, fight  returns,  baseball  news  and 
in  fact  anything  else  that  may  be 
picked  up  from  the  air  and  made 
audible  to  those  in  the  theatre. 

Further  use  of  the  radiophone  will 
be  made  by  the  Palace  Theatre  by 
throwing  the  house  open  to  the  pub- 
lic on  Sunday  mornings  to  hear  ser- 
mons and  lectures  broadcasted. 

According  to  the  Palace  Theatre 
managers,  the  demonstration  met 
with  the  hearty  approval  of  the  au- 
dience and  furnished  a new  thrill. 

♦ ♦ ♦ 

Tonsorial  Parlor  Installs  Radio 

'T'HE  radio  family  grows.  Now  it 
' has  a barber. 

Patrons  of  E.  E.  Gist’s  barber 
shop  at  Detroit,  Mich.,  hear  above 
the  singing  of  razor  blades  and  the 
hum  of  vibrators,  soothing  music, 
striking  speeches  and  interesting 
news  bulletins  coming  into  the  shop 
by  wireless. 

“It’s  just  an  experiment,”  said  Mr. 
Gist.  “If  it  works  out  I plan  eventu- 
ally to  put  them  in  all  my  shops. 
There  is  no  reason  why  a man 
should  sit  idly  by  while  being  shaved 
or  having  his  hair  cut,  is  there?  With 
this  wireless  perfected  he  can  sit 
back  and  listen  to  good  music  and 
speeches,  get  the  news  of  the  day 
and  enjoy  himself. 

“You  know  the  worst  thing  about 
a barber  shop  for  the  average  man 
is  the  chatter  he  has  to  listen  to 
from  the  barber  who  is  working  on 
him  and  who  doesn’t  know  that  men 
don’t  like  to  be  talked  to  while  be- 
ing shaved.  Now  with  this  wire- 
less, men  coming  in  here  will  enjoy 
a quiet  and  instructive  entertain- 
ment.” 

♦ ♦ ♦ 

"Tuning  In"  on  Congress 

A DEBATE  in  Congress  occurred 
recently  concerning  the  instal- 
lation of  a radiophone  broadcasting 
station  in  the  Capitol.  It  was  sug- 
gested that  the  people  of  this  coun- 
try might  like  to  “listen  in”  on  this 
august  body.  What  would  happen 
if  our  congressmen  and  representa- 
tives knew  that  the  entire  country 
was  listening  to  their  debates  and 
speeches  ? 

This  is  a question  for  politicians 
to  answer. 


Telephone  Company's  Accom- 
plishments and  Plans 

WITH  the  opening  on  July  16, 
1920,  of  the  Avalon-Los 
Angeles  Radio  Toll  Circuit, 
operated  as  a part  of  the  telephone 
system  by  the  Pacific  Telephone  and 
Telegraph  Company,  radio  was  in- 
troduced to  regular  telephone  users. 
Connection  to  the  wire  circuits  of 
the  telephone  system  is  provided  on 
Santa  Catalina  Island  and  on  the 
mainland  at  Long  Beach,  Cal.  The 
circuit  is  equipped  for  through-line 
ringing,  which  is  almost  interference 
proof,  and  a system  of  simultaneous 
duplex  telegraphy.  The  telegraph 
circuit,  with  terminals  at  Los  Ange- 
les and  Avalon,  replaced  the  Naval 
Telegraph  Service  when  it  was 
opened  to  commercial  service  on 
July  1,  1921. 

On  the  Atlantic  coast  the  problem 
of  ship-to-shore  communication  has 
been  studied  in  great  detail  and  the 
experimental  shore  stations  at  Green 
Harbor,  Mass.,  Cliffwood,  N.  J.,  and 
Deal  Beach,  N..  J.,  together  with  the 
experimental  ship  stations  installed 
on  the  SS.  Gloucester  and  the  SS. 
Ontario,  were  used  in  these  exten- 
sive tests.  The  radio  circuits  on 
both  the  Atlantic  and  Pacific  gave 
such  satisfactory  transmission  as  to 
permit  their  being  connected  to  the 
longer  telephone  circuits  of  the 
Telephone  system.  This  was  dra- 
matically demonstrated  before  the 
Communication  Conference  when 
the  Gloucester,  riding  in  the  Atlan- 
tic, spoke  with  Avalon,  Santa  Cata- 
lina Island,  in  the  Pacific. 

More  recently,  however,  broad- 
casting has  come  to  be  the  vogue. 
With  facilities  for  development  in- 
creased, sending  stations  from  which 
broadcasting  was  done  were  set  up, 
and  thousands  of  radio  amateurs, 
whose  receiving  stations  sprang  up 
like  mushrooms,  were  treated  night- 
ly to  wireless  concerts,  market  re- 
ports and  the  like. 

A permit  has  ben  granted  for  the 
erection  of  a radio  telephone  broad- 
casting station  by  the  American 
Telephone  and  Telegraph  Company 
on  the  roof  of  the  twenty-four-story 
operating  building  between  Walker 
and  Lispenard  streets,  New  York. 

The  new  line  of  business  to  be 
handled  by  this  radio  telephone 
broadcasting  station  will  be  in 
charge  of  the  Long  Lines  Depart- 
ment of  the  American  Telephone 
and  Telegraph  Company. 

For  some  time  the  radio  section 
of  the  company’s  engineering  de- 
partment has  been  carrying  on 
broadcasting  experimentally.  The 
record  distance  from  which  signals 
were  heard  was  approximately 
3,300  miles,  when  the  station  was 


heard  by  R.  H.  Horn  of  the  Radio 
Corporation  of  America  aboard  the 
SS.  Col.  E.  L.  Drake,  at  sea  1,000 
miles  west  of  San  Francisco.  Other 
distant  points  heard  from  were  Ava- 
lon, The  Anaheim,  Santa  Maria, 
Oakland,  Berkeley  and  San  An- 
selmo,  all  of  California;  Pima  and 
Clifton,  Arizona;  Silver  City  and 
Roswell,  New  Mexico;  Vera  Cruz, 
Mexico,  and  Halifax,  Nova  Scotia. 
♦ ♦ ♦ 

1,000  Dance  to  Radio  Music 

\/f  ORE  than  1,000  care-free  lads 
1 1 and  lassies  wriggled  their  silk- 
en ankles  to  jazz  melodies  wafted  on 
air  waves  over  the  Jersey  meadows 
from!  Newark  to  Terrace  Garden, 
New  York,  when  the  Empire  State 
Novelty  Six  threw  their  saxophones 
into  high  and  moaned  ten  miles 
away.  The  loud  speakers  and  power 
amplifiers  installed  in  the  Garden 
and  used  for  transmitting  dance  mu- 
sic batted  1.000.  Scores  of  artists — 
vocal  and  instrumental — applauded 
the  innovation.  The  overflow  from 
the  Radio  Convention  regarded  the 
novelty  as  significant  of  what  may 
be  accomplished  with  music  and 
waves.  Hotels  in  Florida  received 
the  same  music  and  undoubtedly 
many  informal  dances  took  place 
which  have  not  been  noted. 

The  melodies  were  perfectly 
timed,  and  the  dance  music  contin- 
ued from  10  to  11  o’clock. 

♦ ♦ ♦ 

Radio  Fans  Mail  Church 
Collection 

\\fHEN  the  Rev.  Edgar  S.  Wiers, 

v pastor  of  Unity  Church  at 
Montclair,  N.  J.,  delivered  a sermon 
recently  which  was  broadcasted  by 
radio  telephone  from  the  WJZ  sta- 
tion in  Newark,  he  did  not  expect 
that  there  would  be  any  collection 
taken  up  as  the  result  of  his  wire- 
less services. 

Such  has  been  the  case,  however, 
for  he  has  received  several  letters 
containing  money  contributions  for 
his  church  from  people  who  listened 
in  at  distant  points  in  New  York 
and  New  Jersey. 

♦ ♦ ♦ 

Employees  Band  at  WJZ 

JUST  to  show  the  world  that  all 
the  good  talent  hasn’t  left  New- 
ark, employees  of  the  Westinghouse 
Electric  and  Manufacturing  Com- 
pany put  on  their  own  broadcasting 
feature  recently. 

The  Westinghouse  Employees’ 
Association  Band  presented  a pro- 
gramme of  popular  pieces  in  a man- 
ner that  the  workers  at  the  big 
broadcasting  station  are  confident 
will  compare  with  the  best  outside 
talent.  The  band  consists  of  twenty- 
eight  pieces. 
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Heating  Vacuum  Tube  Filaments  from 

110  Volts  D.C. 

By  H.  P.  Thomas 


FIRST  PRIZE  $10.00 

used  the  magnets  from  a four-ohm 
telegraph  sounder  for  this  purpose. 
Magnets  for  telegraph  sounders  can 
be  obtained  separately  very  cheaply,  if 
the  amateur  has  none  on  hand.  By 
using  these  chokes,  the  hum  is  cut 
down  so  that  it  is  practically  impossi- 
ble to  hear  it. 

If  more  than  one  bulb  is  used,  they 
may  be  connected  either  in  parallel,  as 
usual,  or  they  may  ba  placed  in  series, 

Res/s/oncf 


the  current  to  about  the  desired 
amount,  and  then  by  using  a low  re- 
sistance rheostat  instead  of  the  usual 
form,  very  close  adjustment  of  the 
current  can  be  obtained.  To  avoid 
making  a rheostat  to  get  lower  re- 
sistance, a very  good  way  to  do  is  to 
use  an  ordinary  rheostat  of  about  six 
ohms  resistance  shunted  with  a re- 
sistance of  three  ohms.  The  rheostat 
will  then  have  a total  resistance  of 
two  ohms.  A resistance  to  be  used  as 
a shunt  in  this  way  can  be  made  from 
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Circuit  diagram  using  D.  C.  house-lighting  current  tor  vacuum  tube  filaments 


THERE  is  no  question  about  the 
advantages  of  using  the  D.C. 
lighting  circuit  for  lighting  the 
filaments  of  vacuum  tubes  for  receiv- 
ing. The  only  question  in  the  mind  of 
an  amateur  who  has  a direct  current 
lighting  circuit  is  how  to  use  it  to  the 
best  advantage.  I have  used  direct 
current  with  great  success  with  very 
simple  apparatus,  and  besides  lighting 
the  bulbs,  I have  added  other  desir- 
able features. 

The  resistance  I use  to  cut  down 
the  voltage  of  the  no-volt  line  is  a 
resistance  similar  to  that  used  to  run 
toy  electric  trains.  It  is  composed  of 
four  porcelain  tubes  wound  with  Ger- 
man silver  wire.  On  one  coil  is  a 
slider  to  vary  the  current.  Any  ama- 
teur should  be  able  to  pick  up  such  a 
piece  of  apparatus  second  hand  eas- 
ily, or  he  may  build  a similar  one  very 
easily.  The  resistance  of  the  whole 
thing  is  about  45  ohms,  and  enough 
wire  should  be  used  to  get  this  resist- 
ance. It  Should  be  noticed  on  the  dia- 
gram, that  the  apparatus  to  be  run  is 
not  merely  placed  in  series  with  the 
resistance,  but  is  shunted  across  a part 
of  one  coil. 

Before  using  this  apparatus,  two 
small  choke  coils  should  be  inserted  in 
the  leads  from  the  resistance  to  the 
bulb.  If  this  is  not  done,  considerable 
inconvenience  will  be  experienced  from 
the  hum  from  the  generator,  which 
becomes  very  annoying  when  listening 
for  faint  signals.  I have  successfully 


and  one  rheostat  used  to  control  the 
current  through  all  the  bulbs.  Higher 
voltage  is  needed  for  this  method.  By 
merely  pushing  up  the  slider  on  the 
main  resistance,  voltages  anywhere 
from  about  three  or  four  up  to  twen- 
ty-four or  five  can  be  secured. 

One  advantage  to  be  gained  by  using 
this  resistance  is  close  adjustment  of 
the  current  supply,  equal  in  fact,  to 
that  obtained  by  the  use  of  a vernier 
rheostat.  The  slider  on  the  main  re- 
sistance can  be  varied  so  as  to  bring 


about  five  feet  of  No.  30  iron  wire. 
This  can  be  wound  into  a coil  of  any 
convenient  shape.  I have  used  this 
method  with  very  good  results,  and 
find  it  especially  useful  in  tuning  in 
C.W.  stations,  where  a critical  adjust- 
ment of  the  filament  current  is  neces- 
sary. 

If  this  entire  apparatus  is  bought 
new,  it  should  not  cost  more  than  a 
storage  battery,  and,  unlike  a storage 
battery,  if  obtained  second  hand,  it  is 
as  good  as  when  new. 


Alternating  Current  for  Vacuum  Tube  Filament 


THE  following  experiments  for 
replacing  the  storage  battery  for 
filament  lighting  were  carried 
out  by  the  writer,  not  as  a means  of 
temporary  replacement,  but  for  the 
permanent  replacement  of  the  expen- 
sive storage  battery.  For  some  time 
the  writer  was  unable  to  obtain  the 
use  of  a storage  battery  and  later  se- 
cured one  of  small  capacity,  which  was 
not  very  satisfactory.  Considerable 
time  has  been  spent  in  attempting  to 


By  S.  Weitzer 

SECOND  PRIZE  $5.00 

devise  a scheme  whereby  satisfactory 
results  could  be  obtained  from  the  110 
volts,  60  cycle  lighting  circuit.  I shall 
state  here  frartkly  and  accurately  the 
results  obtained. 

The  writer  possessed  two  tubes:  a 
Radiotron  detecting  (UV-200),  and  an 
amplifying  tube.  In  the  circuit  of  fig- 
ure 1,  the  soft  tube  was  first  employed 
in  an  ordinary  rectifying  circuit.  As 

51 


the  slider  on  the  potentiometer  was 
varied  the  A.C.  hum  was  reduced  con- 
siderably, but  even  at  the  best  adjust- 
ment the  induction  was  very  uncom- 
fortable and  drowned  out  signals  be- 
low a medium  intensity. 

The  amplifying  tube  gave  far  better 
results  in  this  circuit  and  the  hum  was 
practically  inaudible  — in  fact,  less 
than  the  induction  often  encountered 
in  many  stations.  Obviously  the  hard 
tube  gives  more  satisfactory  results 
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than  the  soft  tube.  Each  tube  was  in-  most  effectively  prevent  any  current  at  stat  should  be  adjusted  before  the  po- 
troduced  into  a regenerative-oscillating  that  frequency  to  flow  through  it,  but  tentiometer,  as  any  change  in  the  re- 
circuit. The  hum  of  the  soft  tube  was  will  easily  allow  current  at  any  other  sistance  of  the  rheostat  will  necessitate 
partly  reduced  upon  maximum  regen-  frequency  to  pass.  Such  a circuit  is  a readjustment  of  the  potentiometer, 
oration,  but  again  became  loud  when  known  as  a tuned  impedance  and  re-  The  transformer  and  all  A.C.  wiring 
the  circuit  was  oscillating.  The  am-  fleets  back  any  alternating  current  at  should  be  placed  as  far  away  from  the 
plifying  tube  acted  conversely.  Slight-  the  frequency  to  which  it  is  tuned.  The  receiving  equipment  as  possible, 
ly  louder  induction  was  obtained  upon  condenser  B provides  an  easy  pass  for  Most  satisfactory  results  are  ob- 
regeneration,  but  even  then  it  was  any  high  frequency  current.  tained  with  the  hard  tubes.  In  the 

much  weaker  than  that  obtained  with  The  transformer  is  a small  toy  trans-  short-wave  variometer  type  of  receiver 
the  detecting  tube.  When  the  tubes  former  giving  about  six  volts.  The  the  circuit  breaks  into  a hum  at  certain 
were  brought  into  oscillation  the  am-  poten'iometer  may  be  of  any  resist-  points,  and  is  not  as  satisfactory  as  the 
plifier  was  noiseless,  and  on  long  waves  ance  from  ioo  to  300  ohms.  The  rheo-  three-coil  receiver,  the  latter  being  ideal 
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Hook-ups  using  A.  C.  supply  for  vacuum  tube  filaments 

the  action  was  the  same  as  when  the 
filament  was  lighted  from  a storage 
battery.  The  writer  now  uses  regu- 
larly the  amplifying  tube  in  a regenera- 
tive circuit  employing  spider-webs  or 
honeycomb  coils,  and  enviable  results 
are  obtained. 

It  will  be  noted  that  essentially  the 
usual  method  of  balancing  the  voltage 
is  employed.  A potentiometer  of  300 
ohms  resistance  is  shunted  across  the 
filament  and  transformer  terminals.  It 
is  obvious  from  figure  3 that  aside 
from  induction  from  the  filament  to 
the  other  elements,  the  only  means 
any  A.C.  has  of  getting  into  the  cir- 
cuit is  from  the  common  point  on  the 
potentiometer.  Into  this  circuit  is  in- 
troduced a choke  coil  shunted  by  a 
large  condenser  (figure  4).  The  in- 
ductance used  was  a one  pound  spool 
of  No.  36  D.C.C.,  and  the  condenser 
of  about  4 mfds.  A section  of  a spark 
coil  — minus  core  — may  be  used  as 
an  inductance.  Various  values  of  in- 
ductance and  capacity  should  be  tried. 

The  circuit,  AB  (figure  2),  has  a 
frequency  of  approximately  60  cycles 
or  a wavelength  of  5,000.000  metres. 

This  circuit  which  possesses  the  same 
frequency  as  the  lighting  circuit  will 
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The  subject  for  the  new  prize  contest  of  our 
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RADIO-DETECTOR  - AUDIO 
CABINET 


Closing  Date  :: 
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Prize  winning  articles  will  appear  in  the 
July,  1922,  issue. 
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Contest  Editor  of  The  Wireless  Age. 


Considerable  interest 
is  being  displayed  just 
now  in  detector-ampli- 
fier cabinets  employing 
one  or  more  steps  of 
radio  frequency  am- 
p'ification,  a vacuum 
tube  detector  and  one 
or  more  steps  of  audio 
frequency  amplifica- 
tion. 

Prices  will  be  awarded 
to  best  articles  on  this 
combination  cabinet 
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wiring  diagrams  and 
wherever  possible, 
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needed,  but  neatness  in  manuscript  and  drawing  is  taken  into  account.  Finished 
drawings  are  not  required,  sketches  will  do.  Contest  is  open  to  everybody.  The 
closing  date  is  given  in  the  above  announcement.  THE  WIRELESS  AGE  will 
award  the  following  prizes : Fi.st  Prize,  $10.00  : Second  Prize,  $5.00 ; Third  Prize, 
$3.00.  in  addition  to  the  reoular  space  rate  paid  lor  technical  articles. 
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T"  HE  Central  Illinois  Radio  Club,  of 
1 Springfield,  III.,  recently  attempted  a 
demonstration  of  radiophone  reception  from 
Pittsburgh  and  New  York,  but  owing  to 
disturbances  from  a leaky  high-voltage  pow- 
er line  nearby  could  not  successfully  carry 
out  the  program.  Arrangements  were  made 
with  a radio  station  at  Taylorville,  111.,  how- 
ever, and  the  latter  station  received  the 
Pittsburgh  music  and  speech  and  retrans- 
mitted it  by  radiophone  to  Springfield, 
where  it  was  clearly  heard  by  means  of  loud 
speaking  equipment. 

A A 

THE  call  of  the  amateur  station  of  A.  C. 

Mertz,  Mt-  Carroll,  111.,  has  been  changed 
from  9AKR  to  9ZG. 

A A 

^ RADIO  club  has  been  organized  at  Bell- 
aire,  O.,  which  is  known  as  the  Allied 
Radio  Club,  of  Bellaire  and  Shadyside. 
W.  J.  Irvine  is  president.  All  amateurs  in- 
terested are  invited  to  join. 

A A 

J N response  to  an  inquiry,  the  Postmaster 
General  of  Great  Britain  replied  that  the 
number  of  radio  licenses  issued  to  amateur 
experimenters  for  reception  only  was  6,986, 
and  for  transmission  286. 

A A 

T*  HE  equipment  used  by  G.  J.  Esdhauzier, 
1 19  Parkweg,  Tihe  Hague,  Holland,  at  the 
time  signals  from  Station  1BCG,  Greenwich, 
Conn.,  were  heard  during  the  Trans- Atlantic 
tests,  consisted  of  the  following: 

Aerial : Three  wires  60  feet  long,  35  feet 
above  house  which  is  45  feet  high. 

Apparatus : A four-electrode  Schottky 
tube,  as  a detector,  with  two  steps  of  audio- 
frequency amplification. 

Receiver : Two-circuit,  with  variometer 
coupling. 

A A 

D ADIO  students  at  St.  Xavier  college 
iv  Cincinnati,  O-,  enjoyed  the  concert  given 
by  the  Detroit  Symphony  Orchestra  at  De- 
triot,  Mich,  on  February  10,  when  they  lis- 
tened to  the  wireless  at  that  institution. 

A A 

THE  Radio  Club  of  Long  Island  has 
1 elected  P.  B.  Ferguson  honorary  presi- 
dent : J.  D.  Fowler,  acting  president ; Sam- 
uel M.  Christie,  vice-president ; William 
Eckert,  secretary,  and  Edward  Fenn,  treas- 
urer. 

A board  of  directors  has  also  been  elect- 
ed with  Ed.  Fuerhusen,  operator  of  a radio 
station  in  Richmond  Hill,  as  chairman ; 
other  members  of  the  board  are : L.  S. 
Browne,  F.  W.  Miller,  William  Reuman. 

A A 

A GAIN  the  radio  department  of  the  Uni- 
^ versity  of  Vermont  has  come  into  the 
limelight  as  one  of  the  leading  amateur 
radio  stations  in  the  United  States.  Accord- 
ing to  information  recently  received  by 
G.  H.  Brodie.  U.  V.  M„  ’21,  in  charge  of 


the  radio  station  at  the  University,  the  calls 
of  this  station  have  been  heard  by  the  sta- 
tion at  Avalon,  Catalina  Island,  30  miles 
off  the  coast  of  California,  also  by  the 
station  at  Tucson,  Arizona,  and  by  a ship  in 
port  at  Chorrera,  Mexico.  This  means  that 
the  station  at  the  University  of  Vermont, 
with  the  low  power  and  low  wave  length 
which  amateurs  are  obliged  to  use  in  opera- 
tion, has  been  able  to  bridge  the  continent,  a 
feat  accomplished  by  only  one  other 
station  using  a single  50-watt  Radiotron. 

In  connection  with  this  accomplishment, 
and  the  record  which  the  University  of 
Vermont  made  during  the  recent  trans- 
Atlantic  tests  of  the  American  Radio  Relay 
League,  Mr.  Brodie- says: 

“We  believe  that  these  transmissions,  in 
connection  with  our  transmission  to  Scot- 
land, during  the  trans-Atlantics,  constitutes 
a new  record  for  total  miles  covered  by  a 
fifty-watt  CW  set. 

“The  wave  length  on  which  these  trans- 
missions were  made  was  approximately  225 
meters.”  , 

Official  recognition  of  the  receipt  of  calls 
from  the  U.  V.  M.  station  by  the  station  at 
Avalon,  Catalina  Island,  California,  was  re- 
ceived by  Mr.  Brodie  from  Lawrence  Mott, 
associate  editor  and  president  of  The  CW 
Association  of  America,  who  wrote  Mr. 
Brodie  under  date  of  January  26 : 

“Just  a few  lines  to  apprise  you  of  the 
fact  that  last  night,  at  1.52  a.  m.,  Pacific 
Coast  Time,  I got  your  calls  and  the  recep- 
tion of  your  signals  was  very  good-” 

A A 

pROM  every  corner  of  the  city  and  neigh- 
1 boring  counties  radio  men  attended  a 
regular  monthly  meeting  of  the  Tri-County 
Radio  Club  on  February  5 in  the  John  Mar- 
shall High  School.  The  program  for  the 
evening  consisted  of  talks  and  practical 
demonstrations  in  radio  work. 

A A 

UAROLD  M.  LEFFINGWELL,  23  years 
nold,  1010  North  Pine  street,  Lansing, 
Mich.,  is  said  to  be  the  only  blind  person  in 
the  United  States  who  has  successfully 
passed  the  Federal  "first  grade  amateur” 
radio  examinations.  In  tests  held  here  in 
Lansing  recently  by  A.  F.  Parkhurst,  Feder- 
al examiner  this  youth,  who  has  never  seen 
the  light  of  day,  passed  the  highest  examin- 
ation in  the  class,  with  a grade  of  93  per 
cent 

Harold  studied  at  home,  first  learning 
the  mysterious  touch  system  of  reading  by 
the  Bradlle  method  from  books  with  pages 
of  raised  letters. 

“It  was  just  a step,  you  see,”  he  ex- 
plained, “from  the  dots  of  the  Braille  books 
to  the  dots  and  dashes  of  the  telegraphic 
code.  And  then  I became  interested  in  wire- 
less about  two  years  ago.” 

In  addition  to  reaching  a high  stage  of 
proficiency  in  wireless  telegraphy,  that  per- 
mits him  to  send  25  to  30  words  a minute, 
and  to  receive  20  or  more,  to  adjust,  install 


and  care  for  his  own  instruments,  Harold 
is  an  efficient  stenographer  and  piano  tuner. 

Though  his  sending  apparatus  is  limited 
to  sending  but  a few  miles,  Harold  and  his 
friends,  many  of  them  blind  and  students 
at  the  Lansing  School,  have  listened  in  on 
radiophone  messages  and  concerts  broad- 
casted from  far  and  near.  The  Government 
radio  station  at  Arlington,  ships  in  mid- 
Atlantic,  and  The  Detroit  News  carry  on 
by  day  and  night  with  countless  others  in 
penetrating  space,  and  each  is  at  the  finger 
tips  of  the  blind  youth. 

His  equipment  for  sending  and  receiving 
is  simple,  but  practical  and  effective.  The 
antenna  strung  between  the  house  and  bam 
at  an  average  height  of  30  feet,  is  80  feet 
long  and  consists  of  two  strands  of  No-  14 
copper  wire.  He  uses  an  old-form  tuner, 
and  simple  audion  detector.  He  has  no  am- 
plifier, but  uses  double  phones.  The  addition 
of  a “squeek-box”  or  spark  coil,  gives  his 
equipment  a sending  radius  of  a few  miles, 
sufficient  to  converse  with  other  amateurs 
about  Lansing  and  East  Lansing. 

A A 

THE  first  successful  wireless  track  and 
A field  meet  in  the  history  of  radio  tele- 
graphy was  held  between  the  Universities  of 
Iowa  and  Wisconsin  recently.  Through  the 
co-operation  of  the  Electrical  Engineering 
and  Athletic  departments  of  the  two  uni- 
versities this  novel  scheme  worked  perfectly 
in  every  detail.  The  events  of  the  meet 
were  staged  with  the  Iowa  team  running 
against  time  at  Iowa  and  the  Wisconsin 
team  running  against  time  at  Wisconsin. 
Immediately  after  each  event  the  time  and 
score  were  exchanged  by  radio  between  the 
Wisconsin  station  and  the  Iowa  station,  and 
in  this  manner  the  meet  progressed  exactly 
as  if  the  two  teams  were  at  one  place  and 
not  several  hundreds  of  miles  away  as  was 
the  actual  case.  Experienced  operators 
handled  the  wireless  instruments  at  both 
stations  and  the  exchange  of  scores  took 
place  without  a break  in  the  entire  program. 

A A 

pROF.  F.  F.  HOUSEHOLDER  is  now 
1 installing  a complete  radiophone  equip- 
ment in  the  physics  laboratory  of  Municipal 
University,  Akron,  O.  When  finished,  stu- 
dents will  be  able  to  hear  concerts  and  ad- 
dresses from  New  York,  Pittsburgh,  Chi- 
cago and  other  large  cities. 

A A 

T'HE  Monthly  meeting  of  the  Gargoyle 
A club  of  St.  Paul,  Minn.,  was  held  at  the 
St.  Paul  Athletic  club  on  February  13-  The 
program  was  in  keeping  with  the  St.  Valen- 
tine day  spirit  and  the  commemoration 
of  Lincoln’s  birthday. 

Dinner  was  followed  by  entertainment, 
after  which  the  members  joined  the  En- 
gineers’ Society  in  another  room  to  hear 
an  address  on  “Modern  Radio  Communica- 
tion.” by  Prof.  C.  M.  Jansky,  Jr.,  of  the 
University  of  Minnesota. 
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VI?  ITH  the  adoption  of  a constitution  and 

T by-laws,  election  of  officers  and  the  com- 
pletion of  other  details,  formal  organization 
of  the  Milford,  Conn.,  Radio  Club  took 
place  recently  at  an  interesting  meeting  held 
at  the  radio  station  of  W.  H.  Gilbert  at  the 
rear  of  14  Center  street.  Plans  were  also 
discussed  for  the  future  of  the  organization, 
and  judging  from  present  indications,  it  will 
not  be  long  before  Milford  will  be  a center 
of  radio  activities. 

A A 

THE  Harvard  Wireless  Club  is  working 
x on  plans  for  an  intercollegiate  wireless 
news  service,  it  was  announced  recently. 
The  club  has  arranged  to  have  men  on  duty 
at  certain  hours  each  day  and  will  try  to 
draw  up  schedules  with  other  colleges.  The 
club  is  equipped  with  a transmitting  set 
which  will  send  500  miles  and  a receiving 
set  which  will  pick  up  messages  from  any 
point  in  the  United  States  east  of  Missis- 
sippi. 

Arrangements  are  to  be  made  with  Dart- 
mouth, Princeton,  Yale,  Brown  and  Tufts 
for  the  proposed  news  service. 


tary  Hoover  vehement  denial  that  the  con- 
ference had  such  a purpose. 

Mr.  Hoover  declared  whoever  started  such 
a report  was  “maliciously  fabricating."  The 
Secretary  asserted  that  the  primary  pur- 
pose of  the  conference  was  for  the  protec- 
tion and  encouragement  of  amateurs  in  the 
use  of  the  new  means  of  communication. 

A A 

'T'HE  Hudson  County  Radio  Club,  with 
A which  many_  amateurs  are  affiliated,  held 
its  regular  semi-monthly  meeting  on  Febru- 
ary 13  at  the  Standfast  Qub,  Bacot  Place, 
Jersey  City,  and  the  affair  was  well  attended. 
The  regular  routine  business  was  trans- 
acted. 

Gaylord  Smith  of  Jersey  City,  the  presi- 
dent of  the  club,  who  had  charge  of  2AWE 
station,  spoke  on  the  development  of  radio- 
phones. He  spoke  at  length  on  the  subject 
and  described  the  various  pieces  of  appa- 
ratus composing  the  instrument. 

A A 

■pOYS  and  girls  of  the  John  Ericson 
Junior  High  School,  at  Guernsey  street 
and  Meserole  avenue,  Brooklyn,  have  be- 


Teacher at  Lane  Technical  Hl<rh  School.  Chicago,  explaining  the  operation 
of  a radiophone  to  a clasa  of  students 


* RADIO  club  has  been  organized  at  the 
Havana,  111.,  high  school  under  the 
supervision  of  L.  L.  Scranton-  The  club  is 
attracting  much  interest  in  Havana.  On 
February  21,  at  the  organization’s  second 
meeting,  officers  were  elected,  and  further 
Ians  of  organization  were  discussed.  Of- 
cials  to  head  the  organization  for  the  year 
are  John  Brunning,  president ; Eugene  Wil- 
son, vice-president;  Gilbert  Rengstorff,  sec- 
retary, and  Oren  List,  treasurer. 

A A 

MARK  CLEMENT,  14-year-old  Pitts- 
burgh  boy  who  left  his  home  on  Octo- 
ber 15  in  company  with  David  Poole,  Eng- 
lish sailor,  and  who  was  seen  here  about 
two  weeks  ago  in  company  with  the  man, 
is  being  hunted  all  over  the  south  by  his 
father,  George  F.  Clement,  7301  Pennsyl- 
vania avenue,  Pittsburgh,  Pa.,  a wealthy 
manufacturer.  The  father  has  offered  a re- 
ward for  information  regarding  the  boy  and 
has  sent  broadcast  over  the  country  mes- 
sages by  amateur  radio  stations,  giving  an 
accurate  description  of  each. 

Last  week  G.  L.  Hight,  local  wireless 
operator  of  Rome,  Ga.,  received  a message 
from  the  boy’s  father  to  be  sent  over  the 
country,  with  the  hope  that  it  would  be 
picked  up  by  someone  recognizing  the  boy. 

A A 

T>  ELIEF  on  the  part  of  users  of  amateur 
radio  telephone  apparatus  that  the  radio 
conference  recently  in  session  at  Washing- 
ton was  directed  toward  restricting  ama- 
teurs in  their  development  of  wireless  tele- 
phony, as  expressed  by  Paul  F.  Godley, 
of  Cedar  Grove,  N.  J.,  brought  from  Secre- 


come radio  enthusiasts.  A complete  wire- 
less outfit  has  been  placed  in  the  workshop 
of  the  school.  Daily,  when  the  programs 
of  songs,  speeches  and  news  reports  are 
sent  out  from  the  various  broadcasting 
stations,  pupils  are  permitted  to  listen  in. 
The  outfit  is  the  property  of  William  A. 
Walsh,  instructor  in  shop  work.  It  was 
set  up  as  a result  of  a suggestion  by  Prin- 
cipal Joseph  A.  Haniphy.  A radio  club  is  to 
be  formed  shortly. 

A A 

•T'HE  speaker  for  the  monthly  meeting  of 
the  Mohawk  Valley  Engineers’  Club, 
Utica,  N.  Y.,  which  was  held  at  Hotel 
Martin  on  February  21,  wais  Calvin  B.  Rice, 
secretary  of  the  American  Society  of  Me- 
chanical Engineers,  and  B.  R.  Cummings, 
engineer  of  the  radio  department  of  the 
General  Electric  Company.  The  latter  dem- 
onstrated and  explained,  with  the  aid  of 
apparatus,  the  sending  and  receiving  of 
long  distance  messages. 

This  was  followed  by  an  address  by  Mr. 
O’Connor  of  the  J.  & M.  Electric  Co.,  ter- 
minating at  10  o’clock,  immediately  follow- 
ing which  (here  was  dancing  until  midnight 
A A 

T'HE  Masonic  club  of  Warsaw,  N.  Y.,  has 
installed  a wireless  receiving  set  in  its 
club  rooms  in  the  temple.  Amplifiers  of 
large  size  have  been  attached,  making  it 
possible  to  hear  leotures,  instrumental  and 
vocal  music  anywhere  in  the  room. 

A A 

A MATEURS  interested  in  radio  teleg- 
'rv  raphy  and  telephony  are  soon  to  be 
eligible  for  membership  in  the  Radio  Qub 


which  has  been  formed  at  Stevens  Institute 
of  Technology,  Hoboken.  Men  interested  in 
the  valuable  help  and  advice  given  by  the 
“Tech”  radio  operators  should  attend  the 
next  meeting  of  the  club  and  arrange  to 
join  it.  The  club  plans  to  hold  a number 
of  sessions  during  the  spring  term  and 
talks  on  subjects  of  a popular  and  practical 
nature  are  being  scheduled. 

Recent  developments  in  the  radio  world, 
the  broadcasting  of  music  and  news,  and 
the  unprecedented  interest  aroused  every- 
where by  the  practical  use  of  wireless  are 
the  factors  behind  the  statement  issued  by 
the  Radio  Qub,  offering  its  co-operation. 

At  a recent  meeting  of  (he  organization, 

B.  Guild,  ’23,  was  elected  president  for  the 
remainder  of  the  term  and  H.  Schlecta,  ’23, 
was  chosen  secretary-treasurer. 

A A 

TIRELESS  was  seen,  heard  and  almost 
Yy:aten  on  February  8 at  a banquet  given 
by  the  Houston,  Tex.,  Radio  Club  at  the 
Young  Men’s  Christian  Association. 

Talks  were  delivered  by  F.  M.  Corlett  of 
Dallas,  division  manager  of  the  American 
Radio  Relay  League,  and  L.  B.  Henderson, 
also  of  Dallas,  assistant  in  charge  of  police 
broadcasting  in  Texas. 

On  the  program  also  was  H.  E.  Worthing- 
ton, district  superintendent,  Houston ; W. 
A.  Tolson  of  A.  and  M.  College,  assistant 
district  superintendent,  and  A.  P.  Daniel, 
assistant  divisional  manager  for  the  na- 
tional body  and  president  of  the  local  club. 

A A 

T'HE  newly  organized  Radio  club  of 

Quincy,  111.,  met  for  the  first  time,  in  the 
lobby  of  the  Y.  M.  C A.,  January  31.  E. 

C.  Hurdle,  of  the  Gem  City  Electric  Com- 
pany, recently  elected  leader  of  the  club,  in- 
structed the  boys  in  the  wireless  code. 

Plans  for  a city-wide  employed  boys’  con- 
ference, to  be  held  at  the  Y.  M.  C.  A-, 
March  16,  were  discussed  at  a meeting  of 
the  boys’  work  committee,  February  1,  at 
which  time  Mr.  Hurdle  was  appointed  leader 
of  the  radio  club.  W.  Gerdes  was  appoint- 
ed chairman  of  a committee  to  make  ar- 
rangements. 

A A 

pLANS  have  been  completed  for  the  in- 
1 stallation  of  a radio  outfit  at  the  new 
headquarters  of  the  Bronx  Division,  U.  S. 
Junior  Naval  Reserve,  at  283  E.  Kings- 
bridge  Road,  N.  Y.  City.  The  Reserve  is 
occupying  the  headquarters  in  conjunction 
with  the  William  A.  Brady  Post,  veterans 
of  Foreign  Wars. 

The  new  home  consists  of  a three  story, 
brown  shingled  building  which  has  been  en- 
tirely renovated  to  suit  the  needs  of  the 
Reserve.  On  the  lower  floor  is  the  com- 
mandant’s office,  regimental  headquarters 
and  a meeting  room.  The  upper  floor  Will 
be  used  for  the  instruction  of  cadets  in  sea- 
manship, engineering  and  radio. 

The  radio  equipment  is  expected  to  equal 
any  in  the  Bronx.  It  will  afford  cadets 
practical  experience  in  this  popular  and  fast 
growing  science  and  bring  to  headquarters 
concerts  and  other  events  which  are  broad- 
casted. 

A A 

A T a special  meeting  of  the  Poughkeepsie, 
■rk  N.  Y.  Radio  Ass’n,  held  in  Columbus  In- 
stitute the  following  officers  were  elected  to 
serve  until  next  October  at  which  time  the 
regular  terms  of  office  begins:  President, 
Frank  N.  Mylod;  Vice-President,  George 
H.  Underhill;  Secretary,  Robert  Hawkey; 
Treasurer,  Harold  A.  Decker.  Directors 
were  also  elected  at  this  meeting  as  follows ; 
For  one  year,  George  H.  Underhill,  Harold 
S.  Brower,  William  S.  Merritt;  for  six 
months,  Bernard  A.  Cruger,  William  H. 
Converse,  Jr.,  and  Robert  Hawkey. 

Several  changes  were  made  in  the  tenta- 
tive constitution  which  is  to  govern  the  asso- 
ciation for  two  months  after  which  period  it 
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will  be  formally  adopted  if  found  satis- 
factory. 

Chairmen  will  be  appointed  to  head  com- 
mittees on  membership,  radio  traffic  prob- 
lems, education,  entertainment  and  publicity. 
These  chairmen  will  be  selected  immediate- 
ly in  order  to  start  the  club’s  activities.  All 
amateurs  are  invited  to  join  this  live  or- 
ganization. 

A A 

MEWTON  O.  BURNETT  of  Cornell  Uni- 
versity,  Ithaca,  N.  Y.,  station  call  8XU, 
reports  that  excellent  results  were  obtained 
using  a fire  escape  on  the  south  side  of  the 
building  as  an  aerial  and  the  following  re- 
ceiving equipment:  Paragon  RA-10  Regen- 
erative Receiver,  Radiotron  detector  tube, 
Baldwin  and  Brown  phones.  M.  G.  Pawley 
of  8BQV  was  operating  the  set  on  the 
morning  of  February  21  when  the  following 
stations  were  logged:  SZA,  5XB,  SZU, 
SZAP,  6ZZ  working  6ZF  at  1.35  A.  M„ 
and  6ZF  working  6ZZ  at  the  same  time.  We 
entirely  disconnected  the  fire  escape  from 
the  set  and  were  still  able  to  read  both  of 


these  stations  using  only  the  ground  for 
receiving.  On  the  morning  of  February  27 
stations  in  every  district  were  logged  includ- 
ing the  following:  SZA,  6ZF,  6ZZ,  6XAD, 
7ZM.  All  of  the  6th  district  stations  were 
using  CW  transmission  and  the  7th  was 
using  spark. 

V t7 

UENRY.B.  JOY  of  Grosse  Pointe  Farms, 
L 1 Mich.,  reports  that  on  Saturday,  Febru- 
ary 25,  1922,  Clyde  E.  Darr,  while  working 
Mr.  Joy’s  station,  8XAE,  communicated  by 
CW  shortly  after  11  p.  m.,  with  3ZP,  the 
station  of  Horace  A.  Beale,  Jr.,  at  Parkes- 
burg,  Pa.,  after  which  a shift  was  made  to 
voice.  The  communication  was  very  satis- 
factory (barring  QRM)  for  the  period  of 
the  talk,  about  15  minutes.  At  times  when 
QRM  let  up  the  strength  and  clearness  of 
3ZO  was  marked. 

This  test  resulted  in  unsolicited  reports 
from  various  localities,  as  follows: 

L.  B.  Buchanan,  Boston,  Mass.;  Walter 
Knight,  Hudson,  Mass-;  Frank  J.  McKay, 


Holyoke,  Mass. ; John  R.  Mansfield,  Bonds- 
ville,  Mass.;  Bernard  Y.  Susman,  Bridge- 
port, Conn.;  Henry  Opperman  3d,  New 
York  City;  Burton  C Belden,  Fredonia, 
N.  Y. ; E.  A.  Donahue,  Raleigh,  N.  G;  R. 
L.  Bowman,  Wadesboro,  N.  C.,(10  miles 
from  S.  C.)  ; Minnich  Radio  Experiment 
Station,  Weston  W.  Va.;  Harry  G.  Miller, 
York,  Pa.,  Hugh  T.  Smith,  Wyoming,  O. ; 
D.  H.  Stover,  Freeport,  111. ; Lothrop  Smith, 
Winterset,  la. 

A A 

QN  Saturday  evening,  February  4,  there 
w was  organized  at  New  Brunswick,  N.  J., 
a club  to  be  known  as  the  New  Brunswick 
Radio  Gub,  with  a charter  membership  of 
thirty-five.  Officers  elected  were : President, 
Norman  Van  Hoeval,  2AYV ; vice-president, 
John  Cost ; recording  secretary,  Gifford 
Holman,  2AZY ; treasurer,  Walter  Shep- 
herd, 2BME;  corresponding  secretary,  W. 
H.  Everson,  2BMC  The  club  meetings  are 
to  be  held  at  8 o’clock  on  the  first  and  third 
Saturdays  of  each  month. 


Alternating  Current  for  Filament  and  Plate 
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of  the  rudiments  of  electricity,  it 
would  probably  be  advisable  to  try  the 
circuit.  By  experiment  the  amateur 
will  grasp  the  idea  as  to  the  correct  ad- 
justments and  will  be  surprised  with 
the  fine  results  obtained. 

A careful  study  of  figure  i in  con- 
nection with  the  key  to  the  diagram 
which  follows,  together  with  another 
perusal  of  the  original  article,  will  be 
found  to  give  you  sufficient  details  to 
construct  and  operate  this  circuit. 

Key  to  Diagram 

R1 — Filament  lighting  resistance  4 
to  6 ohms,  V/2  amperes  carrying  ca- 
pacity. 

R* — Potentiometer  200  to  400  ohms. 
The  adjustment  of  this  center  contact 
will  eliminate  the  fine  hum  from  the 
60-cycle  current. 

R3 — Potentiometer  of  4,000  ohms. 
The  correct  adjustment  of  this  potenti- 
ometer will  supply  the  detector  tube 
with  the  proper  plate  potential.  This 
adjustment  is  quite  critical,  but  once 
the  proper  setting  has  been  found,  the 
results  obtained  will  be  found  to  war- 
rant the  time  necessary  to  make  the 
adjustment. 

P1 — One-half  of  the  primary  wind- 
ing, 220  turns,  No.  22  D.C.C.,  wound 
upon  the  long  leg  of  the  core.  There 
is  a layer  of  shellacked  paper  between 
this  winding  and  the  core  and  also  on 
the  outside  of  this  winding,  to  come 
between  the  primary  and  the  secon- 
dary winding  when  the  latter  is  wound 
on  top  of  the  primary. 

P* — Second  half  of  the  primary 
winding,  also  220  turns,  wound  upon 
the  core  and  insulated  from  it  in  the 
same  manner  as  the  first  half  of  the 
winding. 

S1 — One-half  of  the  plate  potential 
winding,  wound  upon  the  insulation 
which  is  on  top  of  the  primary  wind- 


ing. This  secondary  coil  consists  of 
160  turns  of  No.  32  D.C.C.  wire  as 
specified  in  the  original  article. 

S2 — Second  half  of  the  plate  secon- 
dary, also  160  turns,  wound  upon  the 
second  half  of  the  primary  and  insu- 
lated from  it. 

Ss — One-half  of  the  filament  light- 
ing secondary,  consisting  of  12  turns 
of  No.  18  double  cotton  covered  wire 
wound  upon  the  core,  with  two  or 
three  layers  of  shellacked  paper  be- 
tween the  core  and  this  winding. 

S* — The  second  half  of  the  filament 
lighting  secondary  wound  upon  the 
core  and  insulated  from  it  in  the  same 
manner  as  the  first  half. 

Great  care  must  be  Observed  in 
winding  the  coils  of  the  transformer 
in  the  same  direction,  so  that  if  any 
two  halves  of  one  winding  were  re- 
moved from  the  core  and  placed  end 
to  end  the  winding  would  be  continu- 
ous and  not  double  back  upon  itself. 
If  it  appears  to  reverse  its  direction  of 
winding,  the  two  coils  will  “buck  each 
other,”  and  no  voltage  will  be  ob- 
tained from  that  particular  winding. 

It  might  be  advisable,  in  order  to 
construct  a transformer  which  will 
have  especially  long  fife,  to  insulate 
the  windings  one  from  the  other  and 
from  the  core  by  means  of  Empire 
cloth,  which  is  a special  type  of  insu- 
lation employed  in  power  transform- 
ers. This  may  be  obtained  from  any 
of  several  electrical  supply  houses, 
whose  advertisements  may  be  found  in 
this  magazine. 

Strips  of  lead  and  aluminum  will 
probably  be  found  to  give  better  re- 
sults in  the  rectifier  than  the  two 
metals,  tin  and  aluminum,  mentioned 
in  the  original  article. 

To  obtain  the  best  results  in  the 
construction  of  the  core,  after  each 
lamination  has  been  cut  out  and  given 


one  coat  of  shellac  it  should  be  al- 
lowed to  dry  and  then  be  given  a sec- 
ond coat.  In  constructing  the  trans- 
former it  will  be  found  that  the  sim- 
plest method  is  to  wind  the  coils  upon 
a cardboard  tube  having  the  same 
shape  as  the  core  and  then  slip  the 
coil  on  the  core  after  it  has  been  wound 
and  bound  to  prevent  it  from  coming 
apart.  Before  starting  the  winding  of 
the  coil  lay  several  threads  along  the 
winding  form  parallel  to  its  axis  and 
spaced  equally,  four  threads  will  be 
sufficient.  Have  each  thread  about 
four  times  as  long  as  the  coil  is  to  be. 
Shellac  each  thread  to  the  coil  form 
at  the  ends  in  order  to  keep  them  out 
of  the  way  while  the  winding  is  in 
progress.  Now  wind  the  coil  on  the 
form  and  after  it  is  completed  the 
ends  of  the  threads  can  be  unfastened 
from  the  form  and  tied  around  die 
coil  before  it  is  slid  on  to  the  core 
thus  preventing  it  from  coming  apart. 

It  is  to  be  expected  that  a great  many 
different  results  will  be  obtained  by 
various  experimenters  from  the  use  of 
this  device  as  there  are  a variety  of 
considerations  that  enter  into  its  use 
which  cannot  be  changed  by  the  con- 
structor. One  of  these  factors  is  the 
exact  condition  of  the  A.  C.  line  upon 
which  it  is  used,  that  is,  the  power  fac- 
tor of  the  line.  The  experimenter  will 
have  no  means  of  knowing  what  the 
latter  is,  and  even  if  he  did,  there 
would  be  no  means  of  varying  it,  so 
the  circuit  must  need  a small  amount 
of  experimentation  to  obtain  the  best 
results. 

The  editors  of  this  magazine  would 
be  very  glad  to  hear  just  what  results 
are  obtained  from  this  circuit  by  dif- 
ferent experimenters  so  (hat  any  desir- 
able matter  can  be  passed  through  the 
pages  of  this  magazine  to  others  who 
are  interested. 
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1BDI,  412  H.  H.  HALL,  University  of  Blaine, 

Orono,  Maine.  (February) 

CW~1AIP,1AKB,1A0K,(1AR),(1ARY), 

1AVR,  (1AWB ),  1 AXI,  lAZW.(lBAS), 
1 BCF,  1BDC.  1BDT  fone,  1BEA,  1BEC, 
(1BES) , ( 1BFU  ),  1 BH.1BJH,  1BKQ.1BKR 
1BLA,  (1BLE),  1BLN,  1BLT,  1BOQ, 
(1BQE),  1BTI,  (1BTU),  1BUA.  (1BWJ), 
1BYG,1CAC,  1CAK,1CGG,  lCGO.(lCGS), 
1 CIK,  1 CIT,  1 Q V fone,  ( 1 CLI ) ,1  CLN,1  CLZ, 
1CMK,  1CNF.1COD,  1CQG,(1CRA),1CRT, 
1CTZ,  1CW,  ICY,  1IV,  (lOT ) Fone,  1PT, 
1QN,  (1QP),  (1RD),  1RZ,  (ITS),  1UN, 
(1XM),  1XX,  1XAD  fone,  1YK,  1ZE, 
(2AAB),  2ABQ,  2AER,  2AFP,  2AFV, 
2AJA,  2AJF,  2ALR,  2AOS,  2AQU,  2AWL, 
2AWS,  2AXK,  2AYV,  2AZO,  2BAK, 
2BAY,  2BB  fone,  2BBB,  (2BCF),  2BDM, 
2BEA,  2BEB,  2BEH,  2BGI,(2BIG),  2BML, 
2BNC,  2BNZ,  2BRC,  2BTW,  (2BTZ), 
2BUM,  (2BXP),  2BYS,  2BZV,  2 CAT, 
2CAU,  2CBG,  2CCU,  2CCY,  2DK,  2DR, 
2EH,  2FP,  2FG,  2JJ,  2KP,  2KV,  2LO,  2NZ, 
20F,  20M,  20U,  2PZ,  2SG,  2TP,  2UJ,  2VA, 
2VD,  (2WI),  2 YE,  2ZY,  3AAY,  3ADT, 
(3AFB),  3ALN,  3ALU,  3AMH,  3AMP, 
3ANO,  (3ANJ),  3AOD,  3AOL,  3AQH, 
3AQR,  (3ASO),  (3BA),  (3BAG),  3BEC, 
3BFW,  3BG,  3BHL,  3BIJ,  3BL,  (3BLF), 
3BNU,  3CA,  3CC,  3CG,  3CM,  3EM, 
3FM,  3FS,  3IZ,  3KM,  3LC,  3LR,  3NH, 
3NO  fone,  3RF,  (3SQ),  3VW,  3WF, 
3ZAB,  (3ZO).  (3ZY),  NZO,  (NMW), 
4BQ,  (4BY),  4GL,  4FT,  411,  SFV,  SUU, 
(8ADG),  8AGZ,  8AHR,  8AIM,  8AIO, 
8AIZ,  8AMM,  8AMQ,  8AND,  8ANJ,  8ANR, 
8AOA,  (8A0B),  8A00,  8AQF,  (8AQV), 
8ARK,  8ASG,  8ASV,  8AVH,  8AWM, 
8AWP,  8AWY,  8AXK,  8AYZ,  8BAE, 
8BBD,  8BBK,  8BD0,  8BDU,  (8BEF), 
8BEI,  8BFU,  8BFX,  8BIL,  8BIZ,  (8BK), 
8BLT,  8BNJ,  8BOX,  8BRL,  8BUM,  8BUQ, 
8BVR,  8BXH,  8BZY,  (8CAZ),  8CFP, 
8HMA,  8HT,  (8JL) , 8KS,  8LF,  8NB,  8NH, 
8NI,  (8LX),  80S,  8QB,  8QM,  8SP,  (8TB), 
8UJ,  8UK,  (8VJ),  8VY,  8XV,  8YAA, 
(9AAV),  9AG,  9AJH,  9AKR,  9ALS, 
(9AJA),  (9AYH),  9BRL,  9DAM,  9DKH, 
9DYN,  9DV,  9HW,  (910),  9KP,  9NX, 
9XAQ,  9X1,  9YAM,  9ZAF,  9ZJ. 

Spark— 1AA,  1ACO,  1ADL,  1ADP, 
1AHD,  1AIT,  1AKC,  1AKG,  1AKY, 
1AMD,  (1AP0),  1APT,  1ARY,  1ASF, 
1 AW,  1BCF,  1BDL,  1BDT,  1BFE,  1BGF, 
1BGI,  1BHJ„  1BH0,  1BHR,  1BIR,  1BJE, 
1BJS,  (BJZ),  1BOQ,  1BRQ,  1BQA,  1BSD, 
1BVB,  1CHJ,  1CM,  1CNI,  (1CNP),  1CZ, 
1DL,  1FU,1GM,(1GQ),1H0,1LZ,10J,1RV, 
1SD,  1SN,  1UL,  1WQ,  1YB,  1ZE,  2AAC, 
2AAF,  2 AC,  2AHU,  2AJE,  2ASL,  2AWF, 
2AXK,  2BJO,  2BK,  2BM,  2BSC,  2D  A,  2EL, 
2FP,  2JZ,  20 M,  2PB,  2PZ,  2TS,  2WB, 
2WM,  3ARM,  3BP,  3FB,  3FP,  3HJ,  30W, 
3PB,  3RW,  3UC,  3UD,  3UQ,  3XM,  8AHH, 
8AKQ,  8AMZ,  8AOA,  8ASO,  8AXY, 
8AYN,  8BVS,  8TB,  8WH,  8W0,  9BP, 
9DLX. 

20M — F.  B.  OSTMAN,  Ridgewood,  X.  .1. 

Spark.— 1ACK,  1ADC,  (1ADL),(1AKC), 
1 A KG.  ( 1 AMD) , (I  APO ) , (1  ARY ) . ( 1 AW) , 
(1AZK),1BCF, (1BDT),(1BHR),  (1BJE), 
1B0Q,  1BQA,  1BQL,  (1BRQ),  (1BVB), 
1BWY,  1BYG,  ICC,  1CDJ,  1CHJ,  1CK, 
1CM,  (1CNI),  (1CP),  (1CZ).  (1DY), 
(TFM),  (1GM),  1HO,  1IN,(1LZ),(1MA), 
( lOT).  ( 1 R V ) , 1SD,  (1SN) , (1WQ),  1YB, 


Distance  Records 

U17  HEN  signals  from  a radio  station 
yT  are  heard  at  unusual  distances  it 
is  proof  that  the  station  is  an  ef- 
ficient radiator  of  energy.  The  loca- 
tion, apparatus,  construction  and 
operation  of  an  efficient  station  is 
therefore,  of  great  interest  to  all 
amateurs,  and  The  Wireless  Ace 
wants  this  information. 

You  are  therefore  requested  to 
send  us  a monthly  list  of  distant 
amateur  Stations  heard,  which  will 
be  published  regularly.  Report  only 
stations  located  200  miles  or  more 
distant  from  your  station.  Arrange 
the  calls  by  districts  in  numerical 
order. 

State  whether  the  stations  heard 
use  a spark  or  C.  W.  transmitter. 
The  Wireless  Ace  will  follow  the 
records  closely  and  whenever  possible 
will  secure  and  print  illustrated  ar- 
ticles on  the  stations  consistently 
heard  over  long  distances,  for  your 
benefit  and  the  benefit  of  amateurs. 

If  a station  is  an  efficient  radiator 
of  energy,  it  should  be  given  proper 
credit  in  the  history  of  amateur 
progress,  and  at  the  same  time  you 
will  be  given  credit  for  efficiency  in 
receiving  in  having  heard  it,  as  your 
name,  address  and  call  letters  will  be 
published  with  all  lists  submitted  by 
vou  — The  Editor. 


1YD,  (2AWF),  (2GK),  2PV,  2SZ,  2XQ, 
3AAL,  3AAM,  (3AC),  3ACK,  3AGT, 
(3AHK),  3AIC,  3AJD,  3ALN,  3AOR, 
3ARM,  (3ARN),  3ATZ,  (3AUW),  3BFU, 
3BGT,  3BG,  (3DM),  3FB,  3FP,  (3GM), 
3GX,  3HG,  3HJ,  3JL,  3NB,  300,  30U, 
3RW,  (3TA),  3TH,  3TJ,  (3UC),  3UD, 
(3US),  (3XM),  3YV,  (3ZZ)  Canadians, 
(3BP),  (3EI),  (3GE),  (3GN),  (3KG), 
(4AG),  4AS,  4AU,  4BI,  4BQ,  4BX,  (4CG), 
4CP,  4CX,  4DH,(4DZ),(4EA),  4FD,  4GN, 
4HS,  4XC,  4YA,  SAA,  5DA,  5EA,  5ER, 
SFJ,  5HK,  SJD,  (SPY),  5QS,  (5XA), 
5XU,  SZL,  8AAV,  8ABG,  SABO,  8ACF, 
8AEC,  (SAFA),  8AFD,  8AFG,  (8AGK), 
8AH,  8AHF,  8AHH,  (8AHQ).  8AHS, 
(8AIT),  8AJT,  (8AJW),  (8ALO),8AMB, 
8AMK,  (8AMZ),  8ANO,  8ANU,  8ANW, 
8AOH,  8AOW.  8APB,  (8ARD ) , 8ASL, 
8AUV,  8AUX,  8AVD,  8AV0,  8AVT,  8AW, 


(8BDY),  8BEP,  8BFM,  8BFY,  8BHV, 
8BK,  (8BM),  (8BN),  8B0,  (8BRL), 

8BTG,  8BU,  8BUN,  8BVS,  8BXA,  8BXX, 
(8BYP),  (8CAY),  8CG,  8CP,  (8EA), 

(8EB),  8E0,  (8EW),  8FA,  (8FI),  8FZ, 
8HD,  8HG,  8IH,  81N,  (8JJ),  8JL,  (8KK), 
8KU,  (8KY).  8LB,  (8LH),  8MR.  8MZ, 
8NO,  8NZ,  8PL,  (8QQ),  8RQ,  (8RZ), 
(8SP),  8TK,  8TT,  (8UC),  8VH,  8VQ, 
8VR,  8VW,  (8WD),  (8WE).  (8W0), 
8XE,  8YB,  8YV,  9AAW,  9ACB,  9ACN. 
9AEK,  (9AGR),  9AIG,  9AIP,  (9AIU), 
9AOE.  9APS,  9AST,  9ASN,  (9AVP). 
9AWZ,  9AZA,  9AZE.  (9BP),  (9CP). 


9DCV,  9DCX,  9DFX,  (9DGX),  9DHG, 
(9DKV),  9DLX  9DRK,  9DS0,  9DUG, 
(9DWP),  9DYU,  (9FK),  9G0,  9GX,  9JN, 
9JQ,  9LF,  9MH,  9NQ,  90A,  (90X),  9PO, 
9PS,  9TL,  (9UH),  9UU,  9VL,  9VV, 
(9WK),  9WT,  9WW,  9YC,  9ZJ,  9ZN. 

C.  W.— 1AVR,  (1 AZW),  1BDI,  1BES, 
1BQE,  1BUA,  (1CAK),  1ES,  1PT,  (1UT), 
1ZE,  3AP,  3APA,  3AQR,  3ARW,  3BG, 
3BIJ,  3BLF,  3BMJ,  (3CG),  3SM,  3UB, 
3ZY,  4BY,  4EW,  4FT,  4GL,  4ID,  411,  4ZE, 
5BB,  5DA,  5EK,  SFV,  5KK,  (5UU), 
8ABB,  8ABY,  8ACB,  8AGZ,  8AIG,  8AKJ, 
8ANJ,  8AQV,  (8AWP)  8AXK,  8BD0, 
8BNY,  (8BUM),  8BVR,  8CAZ,  8NB,  80S, 
8UK,  8VL,  8ZV,  9BED,  9BM,  9DAXi,  910, 
9JL,  9KP,  9NX,  (NOF),  NZO. 

2CIZ,  PRESTON  D.  BALDWIN,  Staten  Island, 

N.  Y.  (February) 

C W — 1AFU,  1AMZ,  1ARY,  1AUR, 
1BKQ,  1QW,  1ZE,  3NH,  3ZL,  8AZD. 
8BKQ,  8BUQ,  8GW,  8LT,  80S. 

Spark—  1APO,  1ARY,  1BQL,  1CHG. 
1CK,  1HO,  1LZ,  ION,  1RV.  3AIC,  3AJ0, 
3AUW,  3AXK,  3DM,  3XM,  4EA,  8AFA, 
8AFG,  8APB,  8ARD,  8AUX,  8 AWN, 
8AXY,  8AYN,  8AZD,  8BCK,  8BDY,  8BO, 
8BOK,  8BRL,  80D,  8UC,  8VW,  8WD, 
8 WO,  8YO,  9AGR,  9AWH,  9AZE,  9TL, 
NOF,  Canadian  3GE. 

8AXC,  8YAA,  EDWARD  MANLEY.  *28 

Feurth  Street,  Marietta.  Ohle.  (February) 

Spark— 1 AW,  1QP,  (2BK),2EL,  (20M), 
2X1,  2AJE,  2BJQ,  (2BSC),  3CG,  3DM. 
3GM,  3GZ,  3HJ,  3PU,  3QW,  3TJ,  3XM. 
3YP,  3Z0,  3ZS,  3ZZ,  3AHK,  3AIA, 
3ALN,  3A0V,  3AUW,  3BFU,  4AG,  4AU, 
4BI,  4CG,  4CH,  4CP,  4DH,  4GN,  4GU. 
5DA,  5NS,  5PY,  5UC,  5WE,  5XB  often. 
5X1,  SXU  often,  5YE,  5ZL,  (5ZAB),SANY. 
8B0,  8CH,  8EB,  8 FT,  8HG,  (8IN),  801. 
8PT.8SP,  (8UC) , (8UK ) .8WE.8W0,  (8XE ) , 
8 YU,  8ZA,  8ZAA,  (8ZAC),  8ZP,  8AAY, 
8AFG,  8AHS,  (8AJT),  8AJX,  8AKW, 

8AMZ,  (8ANO),  8ARD,  8AUE,  8AUY, 

8AVO,  8AYN,  8BBU,  8BDO,  8BFH, 

8BHV,  8BUN.  (8BXC),  8 CAY,  8CHO, 

9AR,  9AU,  9BP,  (9CP),9FX,  9HR,(90X), 
9RY  9UH,  9UU,  9WT,  9XM,  9YB,  9YC, 
9YQ,  9YAE,  (9ZJ),  9AAJ,  9ACH,  9ACY, 
9AEY,  9AGR,  9AIG,  9AIR,  9AIU,  9ASJ, 
9ASU,  9AVP.  9AXU,  (9AZA),  9AZE, 
9BKH,  9DCX, 9DD V,  9DFX,  9DHZ.9DMJ. 
9DMM,  9DQQ,  9DS0,  9DZY,  Canadians 
3BP,  (3GN),  3 JO,  3 KG,  3SL. 

C W— 1QN,  ITS,  (1XM),  1YI,  1ZE, 
IX AD  fone,  1AGI,  1AQW,  1AVI,  1AVR, 
1AWB,  1AYL.  1AZW,  1BDI,  1BEA, 
1BGF,  (lBKQfone),  1BNI,  1BZE,  1CGS, 
1C0D,  2FP,  2KY,  2L0,  2NZ,  (2WI),  2XQ, 
2ZK,  2AAB,  2AFP,  2AGB  icw,  2AJF, 
2ARY  icw,  2AWF,  2AYV,  2BEB,  2BFX, 
2BFZ,  2BNC,  (2BTJ),  2BUM.  2CBG, 
2CBR,  2CCD.  3BA,  3BG,  3CA,  3CG,  3CM, 
3FM,  3FS,  3HG,  3IZ,  3JJ,  3KM,  30B, 
3QV,  3RF,  3SQ,  3WF,  3XL,  3XW,  3Z0, 
cw  icw  fone,  3ZY,  3AAD,  (3AAE),  3AAG, 
3AAH,  3AAY,  3ADT,  3AFB,  (3AHK 
fone),  3AJD,  3AEN,  3ALN,  3AMJ,  3AQR, 
3BEC,  3BER,  (3BHL),  3BIJ,  3BIY.  3BLF, 
4AZ,  (4BK),  4BQ,  4BY,  4CL,  4C0,  4CY, 
4DC,  4EN,  4EU,  4FT,  4GL,  4GU,  4HW, 
4ID,  4JH,  4YA,  4ZE,  SEK,  5FV.,  (SJB), 
SJD,  SKP,  5ICU,  5NZ.  5TG,  5UU,  5XA, 
5XU,  SZA,  5ZL.  (5ZU),  SZAP.  (5AAM), 
SALE.  6ZF  ten  watts.  6ZZ,  (SAKE  8BK, 
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8BO,  8BU,  8CG,  8DR,  8HJ,  8JL,  8JW, 
8JZ,  8NI,  (80C),  80W,  8QB,  8SP,  8UJ, 
8UK,  8VJ,  8VQ,  8VY,  8WR,  8XAE  cw 
fone,  8ZG,  8ZP,  8ZV,  8ZZ,  8ZAE,  8AA0, 
8ADG,  8AGO,  8AGZ,  8AIG,  8AIM,  8AI0, 
(8AJV),  8AMF,  8AMJM,  8AND,  8ANT, 
8ARD,  8ARI,  8ARU,  8ASB,  8AVD, 
8AWP,  8AWY,  (8AWZ),  8AXK,  8AYZ, 
8BAE,  8BBD,  8BBK,  8BBU,  8BDU,  8BEX, 
8BFX,  8BLT,  8BNJ,  8BNY,  8B0X,  8B0Z, 
8B0M,  8BUM,  8BUN  icw,  8BUQ,  8BUX, 
8BXH,  8CAB,  8CAX,  8CBR,  8CGX,  8CLD, 
9AS,  9CA,  (9DV),  9EI,  9EK.  9EL,  9FM, 
9GK,  9HW,  910,  9IZ,  9KP,  (9LE),  (9NX), 
90X,  9PI,  9PS,  9UK,  9VW,  9WQ  9WK, 
(9WU),  9XM  icw,  9XAC,  9ZL,  9ZAC, 
9ZAF,  9ZAI,  9AAS,  9AAV,  9AFD,  9AFF, 
9AJA,  9AJP,  9ALS,  9 A MU,  9AOF,  9APT, 
9ARK,  9AWM,  9BBF,  9BED,  (9BKZ), 
(9BL0  dalite),  9BRL,  9BSG,  (9DAM 
fone),  9DCF,  9DEH,  9DTA,  9DTS, 
9DYN,  9DYQ,  9DZQ,  Canadian 
(3KE),  KDHW,  KDKA  fone,  NMW, 
WBL  fone,  WDY  fone,  WHA,  WOU  icw, 
WXY  fone,  WUBC. 


5XS,  5YE,  5ZAA,  5ZAB,  7AN,  8AEA, 
8AMZ,  8AXY,  8AKW,  8AWY,  8ABU, 
8AYN,  8AHH,  8BEP,  8BIW,  8BUM, 
8BXX,  8BKA,  8CEZ,  8CP,  8BCO,  8FI, 
8IQ,  8QE,  8JJ,  8LB,  8LQ,  8LS,  801,  8PL, 
8UC,  8VW’  8 WE,  8 WO,  8WZ,  (8XE), 
8XAE,  8YU,  8YV,  (8ZA),  8ZAC,  (8ZP), 
8ZN,  8ZY,  9ACB,  9AAY,  9AAW,  9AVP, 
9BPC,  9DFX,  9DZY,  9DHZ,  9DS0,  9DFZ, 
9HJ,  (90X),  9 PC,  9KI,  9LZ,  9SJ, 

9WK,  9XAC,  9YA,  (9YAE),  9YB,  9YQ, 
9ZJ. 

8ZO,  A.  J.  HANNING,  Salem,  Ohio.  (Febru- 
ary) 

Spark — 1CK,  1AEV,  Canadian  3GN, 
3CA,  3DM,  3NB,  3TA,  (3XM),  3ALN, 
4BI,  4BQ,  4CX,  4EA,  4XC,  4YB,  5FJ,  SPY, 
SSM,  5XA,  5XB,  5XC,  5XQ,  (SXU),  SYE, 
5ZO,  SZZ,  8ZY,  9AP,  9HR,  9ME,  9MC, 
9TL,  9UH,  9WT,  9XA,  9YC,  9YQ,  (9ZJ), 
9ACY,  9AGR,  9ANQ,  9DFX,  9DXM, 
9DZY,  (9YAE). 

C W — 1BH,  IMP,  1NE,  (ITS),  1QN, 
1AFV,  1ARY,  1AZW,  (1BEA),  1BDI, 


8AL,  8 ALT,  8AOO,  8AQV,  8ARW,  8ASB, 
8AVD,  8AWM,  8AWP,  8BK,  8BLW,  8BO, 
8B0X,  8BSQ,  8BUM,  8BVT,  8BZJ,  8CAG, 
8CFP,  8CLD,  8CW,  8GW,  8JU,  80W,  8UJ, 
8UK,  8VY,  8WY,  8ZZ,  9AJA,  9AKR, 
9AM B,  9BED,  9BJV,  9BL0.9BMD,  9DAM, 
9DTW,  9DV,  9DYN,  9DZQ,  9FM,  9KP, 
9LE,  9PG,  9PI,  9PS,  9WD,  9XAI,  9XAQ, 
9ZAC,  9ZAF,  9ZE. 

Phone— 2XAI,  2XJ,  9XM,  9ZAF,  NOF, 
KDKA,  KDOW,  KUXV  (Avalon),  KYW, 
WBL,  WBZ,  WHA,  WJZ,  WRR. 

SXU,  NEWTON  O.  BURNETT,  CoraeU  Uni- 

▼eralty,  Ithaca,  N.  T.  (February) 

4BA,  4BQ,  4BT,  4C0,  4CX,  4DC,  4EU, 
4EW,  4FT,  4GL,  4JE,  4YA,  4YB,  5AAM, 
SDA,  5DO,  5EK,  5FV,  5HK,  SJB,  SNZ, 
SUU,  SXB,  SXU,  SZA,  5ZAK,  5ZAP,  SZU, 
6XAD,  6ZF,  6ZZ,  7ZM,  9AAP,  9AAS, 
9AAU,  9AAV,  9ACB,  9ACE,  9ACY,  9AEK, 
9AAF,  9AFT,  9AIR,  9AJA,  9AJH,  9AJP, 
9ALP,  9ALS,  9AM R,  9AOU,  9ARG,  9AS, 
90 A U,  9AUA,  9AVN,  9AVP,  9AWN, 
9AXF,  9AXU,  9AYH,  9AYS,  9AZX,  9BBF, 


SVY,  I.  M.  LOUWAIRT,  Kalamazoo,  Mich. 

(February) 

(1NE),  (1XM),  (2NZ),  (3CM),  (3EN), 
(3FN),  (3ZY),  (4BY),  (4CO),  (4FT), 
(4GL),  (4YA),  (5FV),  (5ZA),  (8CP), 
(8HJ),  (8IH),  (8QB),  (8UK),  (8YN), 
<8AIW),  (8ALV),  (8AVH),  (8AXK), 
(8BDU),  ( 8 B E X ),  (8BLT), 

(8BLW),  (8CGM),  (8CLD),  (9EK), 

(9FM),  (9JL),  (9KP),  (9LE),  (9PS), 
(9SJ),  (9X1),  (9XT),  (9AAS),  (9AF0), 
<9AIG),  (9AJH),  (9AJP),  (9AUA), 

(9AVZ),  (9AYS),  (9BED),  (9BJV), 

(9ADZ),  (9DAZ),  (9DTJ),  (9DUN), 

(9DZQ),  (9DZI),  (9FLO)  (9MDM), 

(9ZAC),  (NOF),  (WUBC). 


SZAE,  B.  P.  WILLIAMS,  3220  Orleans  Street, 

Pittsburgh,  Pa.  (February  and  March) 

CW— (1AFV),  1AGI,  1ANQ,  1ARY, 
1AWB,  (1AZW),  1BAB,  1BKQ,  1BRQ, 
1BH,  1BUA,  1CIK,  IDF,  IFF,  III,  1PT, 
(1QP),  1QR,  ITS,  1UN,  1XM,  1ZE,  2AAB, 
2AJW,  2AJF,  (2AK0),  2AYQ,  (2AWF), 
2BG,  2BFZ,  2BGH,  2BEH,  2BNZ,  2BEB, 
2BRB,  2BAK,  2BB,  2BEA,  2BML,  2BXP, 
2CCU,  2CBG,  2FD,  2KP,  2NZ,  2SQ,  2VA, 
2VH,  2WB,  2WP,  2XB,  2XJ,  2X1,  2YE, 
(2ZK),  3AAD,  (3AAY),  3ALN,  3AQH, 
(3AQP),  (3AQR),  (3APA),  3AHK, 

3AGN,  3ANY,  3A0U,  3ARY,  3ANJ,  3BZ, 
3BHL,  3BLF,  3BG,  3BP,  3BEC,  3CA,  3CG, 
3FM,  3FS,  3GH,  (3HG),  3HJ,  3HQ,  3HEC, 
3IQ,  3IZ,  3LR,  3NH,  3 CM,  3SJ,  3RF,  3UN, 
3VW,  3XAA,  3YV,  (3Z0),  (3ZY),  3ZAB, 
4AS,  4BQ,  3BY,  4BF,  (4DS),  4EN,  4EW, 
(4EL),  4EH,  4GL,  4HW,  4ID,  411,  4XD, 
4YA,  4ZE,  4ZF,  5DA,  5FY,  SFV,  (SUU), 
5ZA,  SZAP,  6ZA,  6ZZ,  (8AM),  (8AQV), 
(8ADG),  8AXC,  8AXK,  8ASV,  8AWZ, 
(8AGZ),  (8ARW),  8AWP,  (8AWY), 

8AVD,  8AMU,  8AND,  8AIM,  8AFG, 
8ANJ,  8ABV,  8A0B,  8AMD,  8AQZ, 
8AQI,  8AQF,  8AJD,  8AMF,  8AMW, 
(8BK),  8BAE,  8B0X,  (8BCA),  8BQV, 
8BMV,  8BMS,  8BEF,  8BBK,  8BXA,  8BZH, 
8CAZ,  8CAE,  8CGT,  8CFS,  8CGY,  8CGX, 
(8CLW),  8EA,  8EM,  (8GE),  8GV,  8HJ, 
81 B.  (8JL),  8JS,  8NI,  8NB,  8PT,  8QR, 
8RH,  8SP,  8VY,  8XB,  8XAE,  8XE, 
(8YAC),  (8ZZ),  (8ZG),  (8ZV),  9AL, 
9AAV,  9AAS,  9AAY,  9APV,  (9AJH), 
9AKR,  9BRL,  9DAM,  9DTS,  9DYN,  9DTJ, 
9HK,  9HW,  9KP,  9LQ,  910,  (9PS),  9WK, 
9DV,  9ZAF,  9ZG,  9ZL,  (NMW),  NOF, 
NSF,  WOC.  WHA,  WWJ,  WJZ,  WBZ, 
WYCB,  WBL,  WDY,  WGY,  NZO, 
KDOW,  KYW,  (DF1),  BF-S,  AN-S, 
DM-7. 


Spark— 1 AW,  1AEV,  1AYL,  1BEP, 
1B0Q,  ICC,  1H0,  lOE,  2AS,  2AJE,  2BK, 
20M,  2QR,  2TF,  2TK,  2TP,  2WB,  3ALN, 
3 BA,  3BP,  3BFU,  3EA,  3FB,  3GO,  3FO, 
3JL,  3 JO,  3KG,  3HG.  3HJ,  3LI,  3QJ,  3US, 
3XM,  3XT,  3XV,  3Z0,  (3ZS),  4BQ,  4GN, 
5AA,  SPY,  SXB,  SXK,  SXE,  SXA,  5XU, 
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1BKQ,  1CGS,  2GR,  20M,  2WB,  2WP, 
2AAB,  2AAX,  2ADV,  2AFP,  2AK0, 
2AYV,  2AZZ,  2BAK,  2BED,  2BFX,  2BFZ, 
2BGM,  2BRB,  2CCD,  3BA,  3BG,  3CG,  3CM, 
3EA,  3EM,  3FM,  3FS,  3FP,  3HG,  3HJ, 
3HW,  3LQ,  3KM,  3LC,  3LR,  3PD,  3RF, 
3RW,  3VA,  3Z0,  (3ZY),  3 A AD,  3ADT, 
3AFU,  3AJD,  3ALN,  3ANJ,  3 ASK,  3AQR, 
3BIJ,  3BLF,  3CCD,  (4BK),  4BQ,  4BT, 
4BY,  4CA,  (4EL),  4EN,  4FT,  4GL,  4ID, 
41 1,  4KK,  4LE,  4YA,  4ZC,  4ZE,  4ZF,  5DA, 
(SFV),  5JB,  5KU,  5NZ,  5QS,  SUU,  SYI, 
5ZA,  5ZX,  6ZF,  7ZH,  8VY,  9AG,  9AZ, 
9DV,  9EI,  9FM,  9GL,  9G0,  9HK,  9HM, 
9HW,  911,  910,  9KP,  (9NS),  9NX,  9PG, 
9PS,  9SJ,  9SS,  9QY,  9VD,  9WU,  9X1, 
9XM,  9ZB,  9AAU,  9 AAV,  9 A FT,  9AJA, 
(9AKR),  9ANS,  9ANT,  9ARK,  9AUA, 
(9AXF),  9BBF,  9BED,  9BIK,  9BL0, 
9BLY,  9BRL,  9DGM,  9DKI,  (9DHB), 
9DTJ,  9DWJ,  9DVA,  (9ZAE),  9ZAF; 

STR.  MIAMI  UNIVERSITY,  Oxford,  Ohio. 

(February) 

Spark— 2BK,  2EL,  3GE  Can.,  3HT,  3XJ, 
3XM,  3XW,  3ZX,  SEW,  SPD,  5UC,  SXB, 
SXU,  8AAR,  8AJT,  8A0H,  8AXY,  8CGZ, 
8CHB,  8IN,  8SP,  8ZZ,  8XA,  8ZP,  9AEY, 
9ASN,  9BOO,  9CA,  9DIW,  9JN,  9X1, 
9YAE,  9YAK,  9ZX. 

C W — 1ARY,  1AZW,  1BAI,  1BDI,  1BES, 
1BKQ,  1BUA,  1BWJ,  1C0D,  1EZ,  1QN, 
1XM,  1ZE,  2AAB,  2BAK,  2BTJ,  2FP, 
2NZ,  3AAD,  3ADE,  3AEY,  3ALN,  3AQR, 
3BA,  3 BED,  3BNU,  3 CM,  3EM,  3HJ,  3IZ, 
3LR,  3RF,  3XAA,  3Z0,  3ZY,  4BQ,  4BY, 
4EW,  4FT,  4GL,  4GU,  4KA,  4XD,  4YA, 
5AAM,  SFV,  SJB,  SKP,  SNZ,  5UU,  5XT, 
6ZZ,  8ADG,  8AGO,  8AGZ,  8AI0,  8ALB, 


9BDI,  9BED,  9BHE,  9BIK,  9BJV,  9BKZ, 
9BL0,  9DV,  9DWP,  9DY,  9DYU,  9DZI, 
9FM,  9HW,  9HY,  9JL,  9JN,  9KP,  9LE, 
9LF,  9LW,  9NX,  90X,  90U,  9PG,  9PS, 
9RC,  9SJ,  9UU,  9VAE,  9VE,  9WS,  9WT, 
9WU,  9XAE,  9XAQ,  9X1,  9XM,  9YA, 
9YAE,  9YAJ,  9YB,  9ZAC,  9ZAF,  9ZJ, 
9ZL,  9ZN,  9ZT,  9ZV,  9ZX,  9BP,  9BPG, 
9BRL,  9BSC,  9BVL,  9CA,  9CJ,  9DAX, 
9DCK,  90ES,  9DF,  9DGE,  9DHB,  9DHZ, 
9DIW,  9DNG,  9DS0,  9DTN.  Ones,  twos! 
threes,  and  eights  too  numerous  to  mention. 

8BXX,  HOMER  FORSCHMER.  7 Ford  Ave.. 

Norwalk,  Ohio.  (1  tube)  (February) 

Spark— 1ARY,  1BVK,  2AZY,  (2GK), 
(2JZ),  20M,  3AJD,  3DM,  4CG,  5 BY, 
(5HK),  SPE,  SPY,  SSM,  STU,  5UC,  8AAD, 
(8AIT),  8AMK,  8AN0,  (8A0I),  (8ARS), 
8AFG,  (8ASL),  8AVT,  8AWT,  8AXC, 
(8AXN),  (8AYX),  (8BIU),  8CGJ,  8CKR, 
8EB,  8LB,  8UC,  8WO,  8YV,  (9AAW) 
(9AFK),  (9AGR),  (9AIG),  (9AJH), 

9ALM,  9AL0,  (9 ALU),  9A0G,  9AOJ, 
(9APH),  (9APK),  9AQM,  (9AR) , 

(9ARZ),  (9ASJ),  (9AVX),  9AYW,  9AZF, 
9BCF,  (9BDC),  9BHM,  9BMN,  (9BP), 
9 CP,  9CN,  (9DEL),  9DHZ,  9DKQ,  9DKV, 
9DLQ,  9DNC,  9DNI,  (9DPB),  9DQQ, 
(9DSD),  (9DWX),  9DXT,  (9DYY) 

(9DZE),  (9DZI),  9FK,  9IB,  9IF,  (9IV), 
(9KI),  9LF,  9TU,  (9UU),  (9VL),  9WH, 
(9WT),  (9WX). 

CW— 1ARY,  (1BKQ),  2BNZ,  2FP, 
3AQR,  4DS,  6XAD,  (8ABO),  8AHR, 
(8AXK),  8BBK,  8BJC,  8BNY,  8BZ0| 
8CAZ,  (9AAV),  9AJA,  9AJH,  9AJP, 
9ALS,  9DCR,  9PS,  ANS  fone,  WJZ,  WBL, 
KDKA,  KD6W. 
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SZG,  A.  C.  HERTZ,  Ht.  Carroll,  111.  (March) 

CW-1ARY,  1BCG,  2BCH,  (2BFZ), 
(2BGH),  2BIS,  (2SQ),  (2ZV),  (3BZ), 
(3CA),  3 CM,  3FS,  (3ZO),  (3ZY),  4BK, 
(4BQ),  4BY,  4CY,  (4EL),  4 FT,  (4YA), 
5FT,  (5FV),  SHK  fone,  SKP,  (5ZA  fone), 
SZV,  SZY,  6ZF,  6ZG,  8AGZ,  8AQE,  8AQV, 
8ARW,  (8AWP),  8AWY,  8BEQ,  (8BFX), 
8B0X,  8CFS,  8BO,  8EB,  8GE,  8ZB, 
(8ZG),  (8ZZ),  9AAS,  9AAY,  (9AFF), 
(9AFN),  (9AJA),  9AKD,  (9AMB),  9ABJ, 
9ARO,  9AUA,  9AWM,  (9BED),  (9BIG), 
9DKQ,  9DOM,  9ZAF,  9FM,  9HK  fone, 
9ID,  (9NX),  (9WC),  (9ZE),  (9ZY). 

Spark— 3XM,  4BQ,  SBY,  5EK,  (SFO), 
SHK,  SIS,  SXB,  5XJ,  (5XU),  5ZL,  SZZ, 
8BEP,  8FG,  8FI,  8NZ,  8UC,  9ACH, 
(9 ACL),  9AEG,  9AOJ,  9AQE,  9ASF, 
9AUH,  9AWX,  9AYW,  9AZA,  9BHD, 
(9BJA),  9BUO,  (9AXO),  (9DFX), 

(9DHD),  9DQQ,  9DUG,  (9YAK),  (9CS), 
(9EE),  (9GC),  (9MS),  9YN. 


Amateur  Station 
Call  List 


Owing  to  lack  of  space  in 
this  issue  of  THE  WIRE- 
LESS AGE  the  List  of  Ama- 
teur Station  Calls  will  be 
published  in  the  May  issue 


PRICE  $1.00 


Queries  Answered 

* NSWER3  will  be  given  In  thie  depart- 
/-Vpent  to  questions  of  subscribers, 

■ 'covering  the  full  range  of  wireless 
subjects,  but  only  those  which  relate  to  the 
technical  phases  of  the  art  and  which  are 
of  general  Interest  to  readers  will  be  pub- 
lished here.  The  subscriber’s  name  and 
address  must  be  given  in  all  letters  and 
only  one  side  of  the  paper  written  on : 
where  diagrams  are  necessary  they  must 
be  on  a separate  sheet  and  drawn  with 
India  ink.  Not  more  than  five  questions  of 
one  reader  can  be  answered  in  the  same 
lseue.  To  receive  attention  these  rules  must 
be  rigidly  observed. 

Positively  no  questions  answered  by  mail. 


H.  W.,  West  Concord,  Minn. 

Q.  1.  Will  it  make  any  difference  in  the 
strength  of  signals  received,  if  the  aerial  is 
close  to  lightning  rods? 

Ans.  1.  No  appreciable  effect. 

Q.  2.  What  makes  the  squealing  and 
whistling  in  receivers? 

Ans.  2.  Probably  due  to  improper  tuning 
of  your  receiving  set. 


WESTFIELD  MACHINE  CO.,  Westfield,  Mass. 


E.  T.  G,  Highland,  N.  Y. 

Q.  1.  What  type  of  tuner  using  three 
honeycomb  coils  is  most  effective? 

Ans.  1.  Standard  wiring  diagram  employ- 
ing primary,  secondary  and  tickler  coils. 

Q.  2.  May  a given  type  of  amplifier  be  used 
just  as  efficiently  for  short  wave  length  as 
long?  Ans.  2.  Yes. 

Q.  3.  Please  publish  formula  for  deter- 
mining the  wavelength? 

Ans.  3.  Approximately  4-4  to  4.8  times  the 
total  length  of  the  aerial  from  the  extreme 
far  end  to  the  apparatus. 


M.  B.,  Canajoharie,  N.  Y. 

Q.  1.  Dr.  Goldsmith  in  his  book  Radio 
Telephony  refers  to  the  Dieckmann  Elec- 
trostatic shield.  Is  there  any  description  of 
this  shield  published? 

Ans.  1.  We  are  unable  to  ascertain  the  lo- 
cation of  any  exact  constructional  data  as 
this  electrostatic  shield  has  not  been  applied 
commercially.  Its  construction  would  neces- 
sitate considerable  experimenting  but  will 
undoubtedly  repay  you  for  the  time  spent. 


Individual  Battery 

Charging  At  Last 

Practical  and  Efficient 


PORTABLE  BBOTIFIBB 

XZfrrL 

Improved  vibrating  reed  type  with  single 
screw  adjustment.  Mechanism  simple  and 
durable.  Operation  certain.  Automatically 
tapering  charge  safeguards  against  over- 
charging. Higher  charging  rate  at  lower  cur- 
rent cost.  Automatically  Introduces  charge 
through  proper  terminal. 

Price  Complete  — $16.00 
West  of  Rocky  Mts.  - $17.00 

Write  for  Bulletin  giving  full  information. 

the  sterling  MANUFACTURING  CO. 

883Z  PBOSPBCT  AVENUE  CLEVELAND.  OHIO 

Over  two  million  Sterling  Instruments  in  use  today. 


For  Culls,  Radio,  hona  and  Alta- 
■odlli  Battarin  (»■  Ua,  Soakat. 

Initial  Oar, In  Rata,  6-*olt  Bat- 
tar,.  10  aa,ana. 


C.  H.,  Moorhead,  Minn. 

Q.  1.  What  is  the  most  satisfactory  way 
of  varying  the  “B”  battery  voltage,  either 
potentiometer  or  switching  arrangement. 
Does  a potentiometer  shorten  the  life  of  the 
baittery  ? 


Ans.  1.  This  is  the  most  satisfactory  cir- 
cuit for  use  in  connection  with  the  UV-200 
detector  tube.  The  adjustment  Ss  very 
critical  but  when  used  the  results  are  sur- 
prising. A tapped  B battery  does  not  per- 
mit of  close  enough  adjustment.  The  ad- 
justment of  the  A battery  current  and  B 
battery  potential  are  both  very  critical.  The 
potentiometer  in  this  case  will  not  affect 
the  life  of  either  A or  B batteries. 

Q.  2.  Could  you  give  me  some  simple  di- 
rections for  the  winding  of  an  efficient  duo- 
lateral  coil? 
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EXPERIMENTER  S’  WORLD 


Ans.  2.  We  are  unable  to  give  you  any 
data  on  these  coils  as  it  has  not  been  released 
by  the  manufacturers.  Hints  on  this  sub- 
ject have  appeared  in  previous  articles  of 
this  magazine. 

Q.  3.  Please  give  me  specifications — num- 
ber of  turns  and  gauge  of  wire,  and  number 
of  coils  needed  to  receive  the  shortest  wave- 
lengths up  to  those  emitted  by  the  Long 
Island  station.  Ans.  3.  See  above. 

Q.  4.  Please  give  the  best  circuit  using  1 
bulb;  2 variable  condensers,  (21  and  43 
plate)  ; 1 fixed  condenser  and  a set  of  three 
coils.  Including  the  proper  batteries  and  re- 
sistances. 

Ans-  4.  Here  is  your  diagram: 


G.  S.  H.,  Suffolk,  Va. 

Q.  1.  .Would  you  be  so  kind  as  to  give 
the  writer  detailed  specifications  for  the 
building  of  the  radiophone  as  per  the 
sketch  shown  on  page  31  of  the  January, 
1922  issue  of  The  Wireless  Ace;  that  is,  a 
list  together  with  the  capacities,  inductances, 
etc.,  of  the  different  parts?  I expect  to 
use  two  five-watt  Radiotron  tubes. 


Ans.  1. 

Coil  1,  25  turns  spaced  J4"-6"  diameter. 
Coil  2,  25  turns  spaced  Y,"- 5'  diameter. 
Ci — .002  mfds. 

L.  — 1)4  Henry  Choke. 

M.  — Any  standard  microphone  trans- 

former. 

R.  C.  A.  UP  414  is  designed  to  be  used 
with  the  UV  202  tubes. 

Leak — 2500  or  5000  ohms. 

Grid  Condenser — .002  mfds. 


F.  R-  K„  Bremerton,  Wash. 

Q.  1.  Why  are  the  systems  shown  in 


Fig.  1A,  lb.  Fig.  2a,  Fig.  2b  and  2c  not  suc- 
cessful? 

Ans.  1.  These  are  only  satisfactory  in  the 
case  of  very  small  power  outfits  on  account 
of  the  fact  that  microphone  is  in  the  high 
potential  circuit  and  is  required  to  handle 
considerable  current  which  would  result  in 
burning  out  the  microphone  if  used  with 
larger  outputs. 

Q.  2.  Why  are  they  not  used  very  much? 

Ans.  2.  See  answer  No.  1. 

Q.  3.  What  are  the  disad  vantages  ? 

Ans.  3.  See  answer  No.  1. 

Q.  4.  What  is  the  most  satisfactory  tuner, 
the  loose  coupler  or  coils  ? 

Ans.  4.  Either  will  work  well  if  handled 
properly. 

1.  S.,  Coshocton,  Ohio. 

Q.  1.  I would  like  to  build  a 5-watt 
vacuum  tube  transmitter,  but  having  32  volt 
direct  current  from  a farm  lighting  plant, 
I do  not  know  just  how  to  build  the  trans- 
former to  suit  this  current. 

Ans.  2.  In  this  case  you  would  have  to 
employ  a motor-generator  as  D.  C.  cannot 
be  stepped  up  or  down  by  a transformer. 
You  may  use  the  batteries  to  light  the 
filament  of  your  tubes.  Be  sure  the  voltage 
is  correct. 


T.  W.,  Grass  Valley,  Calif. 

Q.  1.  I have  a loose  coupler,  rheostat, 
socket,  grid  leak,  grid  condenser,  A and  B 
batteries.  I have  used  several  hook-ups  but 
I cannot  hear  any  telephone  stations  al- 


though I am  but  40  miles  from  three  large 
stations.  Kindly  gtve  hook-up  to  receive 
telephone  stations  with  the  above  instru- 
ment using  either  a Radiotron  or  Cunning- 
ham U.  T.  1. 


Ans.  1.  Here  is  your  diagram : 
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Q.  2.  How  is  a regenerative  coupler 
made  ? I have  seen  this  shown  in  many 
loose  coupler  hook-ups.  The  hook-up  No. 
4,  page  27  of  the  October,  1920  issue  of  The 
Wireless  Age  shows  one. 

Ans.  2.  There  are  a good  many  types  of 
couplers  using  three  coils  for  regenerative 
reception  but  the  hook-up  given  in  the  previ- 
ous answer  will  regenerate  with  the  ordin- 
ary loose  coupler.  You  would  do  well  to  use 
both  variable  condensers  but  the  circuit  will 
work  without  either,  although  results  will 
not  be  as  satisfactory. 


OUT  APRIL  3rd,  1922-PRICE  $1.00 
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DIRECTORY 


COKKKCTED  TO  MARCH  1STH 

Complete  List  of  All  Amateur  Stations  In  the  United  States  Including  Special  and 

Broadcasting  Stations. 

Notes  on  the  Construction  of  a complete  Receiving  Set  and  Calibration  of  a Receiving  Set 
Without  the  Use  of  a Wavemeter.  -cce.ving  set 

At  Tour  Dealer  or 

RADIO  DIRECTORY  & PUBLISHING  CO. 

45  Vesey  Street,  New  York  City 

Do  Not  Bend  Stamps 


Illinois  Radio  Engineering  Co.,  inc. 

SOLE  DISTRIBUTORS  Of  THE  HOLTZ  RADIO  STORAGE  BATTERIES 

3609  WEST  26th  STREET 
CHICAGO,  ILL. 

DISTRIBUTORS  OF  RADIO  APPARATUS  AND  PARTS 

USE  A-P  TUBES 

‘the  TUBE  THAT  IS  USED  BY  THOSE  WHO  KNOW” 

use;  HOLTZ  RADIO  storage:  batteries 

FOR 

DURABILITY  and  EFFICIENCY 

JOBBERS  AND  DEALERS  WRITE.  EXCLUSIVE  TERRITORIES  GRANTED 

NOTE:  1922  EDITION  OF  OUR  CATALOG  WILL  BE  READY  ABOUT  MAY  1st.  PRICE  29  CENTS 
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Dealers  and  Radio  Citizens 

Order  Your  Needs  From  Our 

LARGE  AND  COMPLETE  ASSORTED  STOCK 
PARTS  OF  ALL  KINDS  COMPLETE  SETS 

Largest  Stock  Radiotrons  and  Kenotrons  in  U.  S.  A. 

Write  for  our  new  price  list  No.  100-E 


LUDWIC 


at  co. 


Ludwig  Hommel  & Co. 
530*534  Fernando  St., 
PITTSBURGH,  PA. 


Stanton’s  WIRELESS  Bullitla 


Tie  Authority  ui  Wireless  Sticks 


Radio  Coin,  of  America  Spanish  Marconi 
American  Marconi  Canadian  Marconi 
English  Marconi  Federal  Tel.  & Tel. 
Oe  Forest  Radis  Tel.  &.  Tel. 

Wo  makm  firm  markmtr  in  all  thm  abovm  rtockm 
Smnd  for  From  Bullmtin 

FRINK  T.  STANTON  & CO. 

Broad  5819  35  Broad  St.,  N.  Y.  C 


THIS  SEAL  INSURES 

you  of  continued  satisfaction 


“ACE  RADIO  CONCERT  RECEPTOR” 

ace  IB^H  ace 

E tiHSSH  E 


Licensed  under  Armstrong  Patent  1,113,149 


Type  TRU  Concert  Receptor $50.00 

This  unit  1*  especially  designed  for  the  efficient  reception  of  Radio  Telephone  Concerts 
from  even  the  most  distant  Broadcasting  Stations.  The  ease  with  which  this  Receptor 
can  be  Installed  and  the  extreme  simplicity  of  operation  make  it  ideal  for  use  by  even 
the  most  Inexperienced.  No  previous  knowledge  of  radio  necessary  to  secure  remits. 

We  atock  a complete  line  of  Radio  Supplies  and  maintain  a prompt,  reliable  Mall  Order 
Service  that  reaches  all  over  the  world. 

Send  Be  In  stamps  for  catalog  to  Dept.  “O” 

THE  PRECISION  EQUIPMENT  CO.,  Inc. 

Manufacturers,  Distributors  and  BelaUers  of  Radio  Apparatus 
PEEBLES  CORNER,  CINCINNATI,  OHIO 
Cable  Address  "ACE.  Cincinnati.'’  Radio  8XB,  WMH 


LISTEN  TO  THE  WORLD’S  MUSIC  WITH 


T R E S O O »10 
TUNERS 
AND 

K.D.  Condensers 

11  plate  $1.80 

21  Plate 2.25 

41  Plate 3.20 

Adit  Parcel  Post 


Tresco  Binding 
Post,  10  for  $1.00 
Add  P.  P. 

A 24-Page  Catalog 
for  10c 

TRESCO 

Davenport,  Iowa 


Latest 

Bulletins 

sent 


on  receipt 
of  five  cents 
postage. 


PIONEER  ELECTRIC  COMPANY 


170  Broadway 


New  York 


“Superior  Receiving  Set  $4.75 

Id  cabinet  complete 
u shown.  Guaran- 
teed to  bring  In  sig- 
nal! u loud  or 
louder  than  any 
other  crystal  set 
made,  regardless  of 
price.  We  will  prove 
this  to  your  satis- 
faction or  refund 
your  money. 

Parts  for  “SUPERIOR”  Set  ready  for  assembling,  $3.25 

Genuine  “Steinmetz"  Tested  Galena 
Absolutely  the  most  sensitive  that  can  be 
bad.  In  sealed  tin  box  lSe 
At  your  dealers  or 

STEINMETZ  WIRELESS  MEG.  OO. 

6706  Penn  Avenue,  Pittsburgh,  Pa. 


Licensed  under  Armstrong  Patent  No.  1,113,149 


M # Jacks 

Micro-  f.  ^ 

Phene.  \J\ftJ  "* 

HIGH  GRADE 

WIRRESS  APPARATUS 

American  (§lectric 

COMPANY 

State  and  04th  Streets,  Chicago,  V.  S.  A. 


WARNING! 

While  we  try  to  adequately  supply  the  newstand  demand  for  The  WIRELESS  AGE  the  safe  way  of  getting 
your  copy  is  to  give  your  newsdealer  a standing  order  or  place  your  yearly  subscription  with  him.  Now  is  a good 


time  to  do  it. 
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Vacuum  Arresters 

Are  nol  it  lone  the  highest 
type  of  lightning  protec- 
tion but  protect  Instru- 
ments against  damage  from 
static  disturbances. 


RECOMMENI)i;i»  AM)  USED 
r Ai  By  Radio  Clubs,  Manutae* 

Wfm  turcrs,  Radio  Knj;ine?ri  And 

jJlM  U.  8.  Army. 

J I APPRO VK I)  AND  LISTED  BY 
I NATIONAL  BOARD  OF  FIRE 
IMDKKWK1TEK8,  ELEC- 
TRICAL No.  3062. 

GIVE  AUTOMATIC  PROTECTION 
Carried  By  All  Dealers 


L.  S.  BRACH  MFG.  CO. 

Masvfattsrm  tf  Liflbtninfl  Armten  for  16  Yean 

NEWARK,  N.  J. 


Cafek^ggCDltl? 


0k  ’A  Keep  ap-to-date.  Learn 

about  all  the  big  recent 
improvements  in  radio  ap- 
paratna. 

W*-  pages  chock  full  of 

beat  and  biggest  valuee  of 

...  TTaur  Amerla’s  61  leading 

manufacturera.  Moat  com- 
aorvm  pjete,  Including  everything. 

Pjf  P*>  TWO  N-S  LEADBBSt 

Jv, Bed-Head  Radio  phones, 

1000  ohms,  military  A m 
Charges  bead  band  with  cord  Xw 

Oet the  complete.  Per  pair.  T'7 

latest  Arlington  Tested  Crystals, 

Don’t  hue  Galena  or  81Ucon.  Off  . 

tatiJm  Certified  super- ASr 

sea  tMe  aenaltlve.  Crystal  “*'V' 

catalog.  Write  for  Big  Free 

Catalog  Today 

THE  NEWMAN-STERN  COMPANY 
lfewmaa-Btera  Bolldlag,  Cleveland,  Ohio. 


KNOTTS  SURE  GROUND 

FOR  GAS  AND  WATER  PIPE 


Nickeled 

$1.00 

Post  Paid 


If  watMelatlm  lartalllaa  a'  lADIOrHONE,  writ,  far 
IIIESTiaNNAIRE  aat  art  eiaert  lalenaitlen  ky  ptruaal 
Jtttw  (aa<  aet  a arefaslea  tf  iitaleaau)  startlai  yea 
IIEHT  aa  y«r  laSItiSeal  aertltlaai  ant  raqalraaaats. 

E.  R.  Knott  Machine  Co. 

BOSTON  27,  MASS. 


DEPENDABILITY 


Quality 


KEJ 

EQl 


Service 


KENNEDY-TYPE  220  INTERMEDIATE  WAVE  RE- 
GENERATIVE RECEIVER,  WITH  TYPE  525  TWO 

STAGE  AMPLIFIER  - EFFECTIVE  RECEPTION 

ON  WAVE  LENGTHS  FROM  175  TO  3100  METERS. 

Alt  Kennedy  regenerative  receivers  are  licensed 
under  Armstrong  V.  8.  Patent  No.  1,113,149 

The  Kenned)-  type  220  Intermediate. Wave  regenerative  receiver  with 
type  525  Two  stage  Amplifier  represents,  we  believe,  the  greatest  quality 
value  on  the  market  today,  considering  the  scientific  design,  excellent  work- 
manship, superior  finish  and  performance. 

The  Type  525  two  stage  Amplifier  matches  perfectly  the  Type  220  Re- 
ceiver in  height,  depth,  and  finish. 

The  Panels  are  polished  formica,  machine  engraved  and  the  Cabinet  is 
genuine  solid  walnut,  hand  nibbed  finish. 

The  Kennedy  high  quality  standard  is  evident  in  this  handsome  and 
serviceable  equipment. 

Bulletins  201  and  501  describing  these  units,  sent  on  request. 

The  Colin  B.  Kennedy  Company 


INCOR  PO  RATED 


RIALTO  BUILDING 


SAN  FRANCISCO 


DON’T  FORGET  that  WIRELESS  AGE  advertisers  like  to  know, 
where  you  saw  their  advertisement. 

When  writing  to  them  give  this  information. 

It  will  be  appreciated. 
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Bunnell  Instruments  Always  Satisf 


Our  Jove  Detectors  Simplest  and  Best 

Beware  of  Infringing  Imitation. 

Sample  mailed  for  $2.00  Tested  and  Guaranteed  Galena,  25  Cents 

Our  Keys,  Spark  Gaps,  Condensers,  Transformers,  etc.,  are  high  grade  but  inexpensive 

Distributors  of  Standard  Electrical  Novelty  Company  Type  B "Cyclone"  Audlon 
Batteries.  Also  DeForest  and  all  other  makes  of  High-Class  Wireless  Apparatus 

obanu  pmtont  Send  stamp  for  our  No.  42-W  Catalog 
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WARREN  RADIO  LOOP 


NO 


NO 


It  Dad  Says — 

“NO  AERIAL  ON  THIS  HOUSE” 

don't  allow  hi*  QBM  to  worry  yon  but  purchase  a 

WARREN  RADIO  LOOP 

Tho  LOOP  that  mode  the  Radio  Roller  Chair  famous  on  the  Boardwalk  at  Asbury 
rark,  h.  Jo 

I*  Just  the  thing  for  an  apartment  or  den. 

Is  light  In  weight  and  easily  portable. 

Is  produced  under  a new  principle  of  winding. 

Is  wholly  enclosed,  thereby  protecting  the  winding. 

Is  used  In  place  of  an  outslds  aerial. 

Is  a regular  Indoor  aerial. 

Is  adapted  for  receiving  In  moving  vehicles. 

Takes  the  “tic'’  from  static. 

Eliminates  all  danger  from  lightning. 

Can  be  used  without  tuner. 

Can  be  used  with  any  receiving  Instrument. 


This  picture  of  the  Radio 
Roller  Chair  showing  the 
WARREN  RADIO 
LOOP  was  used  as  cover 
designs  o n “Wireless 
Age”  and  “Radio  News” 
and  featured  in  many 
other  magazines  and 
newspapers  in  the  United 
States. 


Send  your  order  through  your  dealer  or  direct  to  ue  with  hi  a name. 

Type-A-737  (300-700  meters)  $10.00 

Type-A-7236  (175-1000  meters) $12.00 

V-DE-CO  RADIO  MANUFACTURING  CO. 


Dept.  W,  Asbury  Park,  N.  J. 

Send  for  Bulletin  No.  M-101 


Genuine  (Old  Style)  Single  Lever  yi  nnAni  PV 
IMPROVED  Martin  VlljIiUl  LHA 

The  Genuine  Old  Style  Single  Lever  Improvrd  Martin  Vibroplex  la  In  great  demand  by  experi- 
enced wireless  operators  because  It  transmits  Clearer,  Faster  signals  than  is  possible  on  the 
ordinary  key.  and  because  It  reduces  muscular  effort  to  the  minimum. 

This  world-famed  sending  machine  bolds  all  long  distance  sending  records  In  land,  cable  and 
radio  service.  In  addition  to  the  features  which  made  these  records  possible,  the  IMPROVED 
VIBROPLEX  embodies  a number  of  Improvements  designed  to  make  it  even  more  valuable  to 
wireless  operators.  The 

NEW  AND  IMPROVED  FEATURES  struct 

Improved  Trunnion  Lever  (form 

Fxtru  Heavy  Contact  Points  Throughout  Foren 

Convenient  Sire  „ , . 

Improved  Design  Radio 

Whether  actively  engaged  In  Radio  service  or  an  experimenter,  you'll  need  the  IMPROVED  Reeep 
VIBROPLEX  to  complete  your  equipment.  BUT  NOW1 

Japanned  Base  - $17.00  Nickel-Plated  Base  - $10.00 

Remit  by  Money  Order  or  Registered  Mail 

THE  VIBROPLEX  COMPANY,  INC.,  Dept.  WA,  825  Broadway,  New  York 


IN  GREAT  DEMAND  BY  WIRELESS  OPERATORS 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


The  Vibroplex  is  used  by  Code  In- 
structors of  Radio  Institute  of  America, 
(formerly  Marconi  Institute),  America’s 
Foremost  School  for  Instruction  In 
Radio  Telegraphy,  In  Teaching  Code 
Reception. 

ASK  ANY  EXPERIENCED 
WIRELESS  OPERATOR 

J.  E.  ALBRIGHT,  President. 
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DON’T  IMPROVISE  — PACENTIZE! 

If  you  still  fuss  around  with  binding  post  connections,  you  have  not  seen  or  heard  about  the  Pacent  Combina- 
tion. You  can  change  connections  in  a jiffy  with  the  Pacent  Universal  Plug.  The  Pacent  Twin- Adjuster  and  the 
Pacent  Mu  hijack. 

PACENT  UNIVERSAL  PLUG 

This  plug  was  the  first  radio  plug  to  make  an  appearance  and  It  remains  the  first  radio 


beauty  to  any  receiver. 

Catalogue  No.  50  PACENT  UNIVERSAL  PLUG,  Price  *1.35 

PACENT  TWIN-ADAPTER 

You  can’t  put  two  plugs  in  a single  Jack,  but  you  can  make  a single  Jack  serve  the  pur- 
pose of  two  jacks  with  a Pacent  Twin-Adapter.  Just  Insert  the  Twin-AdapteT  and  presto! — 
the  usefulness  of  the  Jack  1b  multiplied  by  two.  Just  the  thing  to  use  with  a loud  speaker; 
tune  with  the  'phones  and  then  plug  in  the  loud  speaker.  The  Twin-Adapter  has  a multitude 
of  uses  in  C.W.  work. 

Catalogue  No.  51  PACENT  TWIN-ADAPTER,  Price  *1.50 

PACENT  MULTI-JACK 


Another  worthy  member  of  the  Pacent  plug  and  jack  combination  is  the  Pacent  multi- 
jack.  This  is  really  three  independent  jacks  built  Into  a beautiful  composition  base.  Screwed 
to  the  side  of  a receiving  outfit  it  will  allow  three  sets  of  'phones  to  be  plugged  In  or  two 


sets  of  'phones  and  a loud  speaker.  It  may  also  be  screwed  to  the  table  or  the  testing  board. 

All  standard  plugs  will  fit  into  it,  but  It  was  designed  especially  for  use  with  the  Pacent 
Universal  Plug  or  Pacent  Twin-Adapter. 

Catalogue  No.  53  PACENT  MULTI-JACK,  Price  *1.50 

Send  for  a Copy  of  circular  N 100 

See  the  Pacent  Radio  Essentials  at  your  dealers.  Dealers  and  Jobbers — Write  for  our  sales  plan 

PACENT  ELECTRIC  COMPANY 


ISO  Nassau  Street 


INCORPORATED 

LOUIS  GERARD  PACENT,  President 
t 

Member  Associated  Manufacturers  Electrical  Supplies 


New  York  City 


HDMchargE 

YOUR  BATTERY 

for  A Middle  Hill 


A perfect  rectifier  at  last,  fully  auto- 
matic and  foolproof  in  every  respect.  It 
can  be  operated  by  anyone. 

The  Homcharger  g| 

connects  to  any  alternating  current  socket, 
gives  a taper  charge — will  fully  charge  any 

"A”  battery  overnight.  It  is  self-polarizing.  Connect  your  battery 
either  way  and  it  will  always  charge.  Automatically  disconnects  battery 
when  power  is  interrupted.  Restarts  charging  when  connections  are  re- 
stored. Adjustable  for  wave  form,  frequency  and  voltage.  Contains  only 
one  moving  and  two  wearing  parts,  lasting  thousands  of  hours,  replaceable  as  a unit 
for  $1.00.  The  highest  charging  rate,  greatest  efficiency,  and  simplest  of  any  rectifier 
selling  for  less  than  $100.00.  Bulletin  628  proves  it.  Ask  for  your  copy. 

Manufactured  in  sizes  for  charging  three  or  six  cell  batteries  from  both  alternating 
— and  direct  current  circuits.  Cannot  injure  baf- 

fery — W1H  ,ast  a lifetime — approved  by 
h"  underwriters — satisfaction  guaranteed. 

Attcstim  rk  For  sale  by  all  radio,  electrical 


Attention 

Motorists 

Send  for 
special 
Bulletin  58 
showing 
how  easy 
it  is  to 
‘Hcmcharge” 
your 
battery. 


For  sale  by  all  radio,  electrical 

and  accessory  dealers  or  shipped  l 
express  prepaid  for  purchase  // 
. price— $18.50  ($20  V7 

west  of  Rockies.) 


The  AUTOMATIC  ELECTRICAL 
DEVICES  CO. 

119  West  Third  St.,  Cincinnati.  Ohio 

Canadian  Distributors — Powley  & 
Moody,  Ltd..  Toronto. 


u4sk  Sorsinc 


m 

mm 


THE  highly  profes- 
1 sional  service 
which  our  seasoned 
radio  men  give — 
backed  by  complete 
stocks  of  the  leading 
lines  of  equipment 
make  it  well  worth 
your  while  to  ask 


before  buying. 
know  from  expsn- 
ence  what  each 
piece  of  apparatus  will  do. 

Oar  Interesting  Booklet 

—the  most  comprehensive  In  print,  sent  for 
6 cents  in  stamps.  Get  your  copy  now! 


SORSINC,  80  Washington  St., New  York  City 
Herewith  6 cents  in  stamps  to  pay  mailing 
expense  on  my  copy  of  your  latest  booklet. 
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to  Show  You  & Kadio  Appliances 

PARTICULARLY  ’ 

Lightning  Arresters  and  Grounding 


COMBINED 
SWITCH  AND 
ARRESTER 


Lightning  Arresters 

Combined  Switches 
& Arresters 

Clearance  Insulators 

Hydrogrounds 

1 0f  & Variometers  horne  

■ c«ui.g  Amplifiers  lightning  Weatherproof 

— Rheostats  arrester  Housings 

lhe  HORNE  MANUFACTURING  CO. 

243  Mercer  Street  Jersey  City,  N.  J. 


We  make 
Every  thing 
in  Radio 
Except 
HEAD 
PHONES 
and  TUBES 


Manufacturers  of: 

Vacuum  Tube  Sockets 
Variable  Condensers 
Detector  Units 
Variocouplers 
Receiving  Sets 
Variometers 
Amplifiers 
Rheostats 


Devices 


HORNE 

LIGHTNING 

ARRESTER 


DISC 

HYDROGROUND 


For  Prompt  Shipments — BENWOOD 

“ WORLD  WIDE  MAIL  ORDER  SERVICE  " 


'T'llE  above  photo  shows 
I our  new  S-story  building 
In  the  heart  of  St.  Louis 
business  district.  Our  mall 
order  department  Is  com- 
plete In  itself  and  we  give 
you  immediate  service  on 
all  mail  orders. 


AMPLIFYING  TRANSFORMERS 

Hen-wood  shielded  $5.00 

Acme — mouned  5.00 

Acme — unmounted  4.60 

Clapp  Eastham  4.00 

Thordarson — Shielded  ....  4.00 

Rhamstlne  3.50 

ANTENNAE  WIRE 

Benwood  No  .14  Spec 

per  100  ft $ .35 

7 strandB  No.  22.  per  ft.  . . .01 

7 strands  No.  20,  per  ft.  . . .1% 

Aeroplane  Special,  per  . . 

100  ft 60 

AUDION  CONTROL  PANELS 

Remler  $8.00 

Acme  10.00 

Paragon  6.00 

Benwood  9.50 

«BP  BATTERIES 

Burgess  small  22%  V $ 2.25 

Burgess  tapped  22%  V.  ..  2.75 

Burgess  large  22%  V 3.00 

BUZZERS 

Benwood  test  buxzser  ....  $ .60 

Century  high  frequency  . . 2.60 

CONDENSERS  (GRID) 
Benwood  Universal  Grid  . . 

condenser  and  leak  ....  $ 1.00 
CONDENSERS  (VARIABLE) 
Chelsea  No.  1 Mounted  . . $ 6.00 
Chelsea  No.  1 Unmounted  . 4.76 

Chelsea  No.  2 Mounted  . . 4.60 

Chelsea  No.  2 Unmounted  4.25 

Murdock  No.  366  4.76 

Murdock  No.  368  4.00 

DeForest  Knocked  flown  . . 3.76 

DeForest  Knocked  down  . . 

Large 4.75 

CRYSTAL  DETECTORS 

Murdock  60 

DeForest  (dustproof)  ....  2.60 

Galena  and  silicon  .25 


DIALS 

Benwood  Nickel  or  Brass  . . 

Metal  with  knob $ 1.50 

Chelsea  Dial  and  Knob  . . 1.00 

Clapp-Eastham  Dial  and. 

Knob  75 

Tuska  Dial  and  Knob  ....  1.50 

Corwin  (large)  1.60 


I SEND  FOR  CATALOG  I 
Send  lOe  In  stamps  for  the  now  I 
Benwood  Radio  Catalog,  com- 1 
prising  latest  price  directory.  | 

INSULATORS 

Rlectrose  (ball  type)  ....  $ .36 

Electrose  4 in .45 

Electrose  10  in .85 


Federal,  open  circuit  .... 
Federal,  closed  circuit  . . 
Federal,  with  filament  . . 

control  

Federal,  Double  Circuit  . . 
Rhamstlne  Double  Circuit 
PLUGS 

Firth  Bull  Dog  Grip  .... 

Federal  

Pacent  


RHEOSTATS 

Fada  (filament)  $ 1.00 

Fada  (power)  1.36 

General  Radio  2.50 

DeForest  1.65 

Clapp- Eastham  (panel)  . . .30 

Murdock  (panel)  1.00 

Remler 1.00 

Paragon  1.60 

SOCKETS 

Benwood  (bakelite)  panel. 

or  table  mounting  ....  $ 1.50 

Remler  (bakelite)  1.60 

Dealers:  Write  for  our  proposition 


Rhamstlne  (bakellts  and 

metal  $1.00 

Murdock  Moulded  1.00 

General  Radio  Moulded ....  1.60 

Crosley  (porcelain) 60 

TELEPHONE  RECEIVERS 

Baldwin  Type  “C”  $12.00 

Baldwin  Type  “E" 18.00 

Baldwin  Type  "F”  small  . . 14.00 

Baldwin  single  “O"  unit  for 

loud  speakers 6.00 

Murdock  No.  56  2000  ohm  6.00 
Murdock  No.  56  3000  ohm  6.00 

Brandes  Superior  8.00 

VARIOMETERS 

Benwood  assembled  $5.00 

Benwood  knocked  down  . . 4.00 

Clapp-Eastham  6.75 

Remler  Moulded  6.00 

VARIOCOUPLERS 

Benwood  assembled  $4.00 

Benwood  KD  8.60 

Clapp-Eastham  6.75 

VACUUM  TUBES 

Cunningham  UV-300  $ 5.00 

Cunningham  UV-301  ....  6.50 

Cunningham  UV-302  8.00 

A-P  detector  6.00 

A-P  amplifier 6.60 

JEWELL  METERS 
(Any  Style  Made) 

O — 2%  amp  thermo  couple  $12.00 

O — 300  mllllamps 8.00 

O — 500  DC  volts  16.00 

0—1000  DC  Volts 28.00 

Pattern  74  AC  Meters 8.00 

General  Radio  (all  types)  . . 7.75 

MICROPHONES 

DeForest  (hand)  $6.00 

Federal  (hand)  7.60 

Federal  (panel)  5.26 

Federal  (desk)  6.50 


THE.  BENWOOD  CO.,  Inc.  s,V,AS"'?,-,,£0- 
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Edtocnft- 

RADIO  BATTERIES 

Operators  and  experimenters  who  demand  the  best  radio  equipment  obtainable  can  now  have 
EDISON  BATTERIES  built  of  the  same  materials  as  the  thousands  performing  so  satisfac- 
torily in  the  service  of  the  ARMY  and  NAVY. 

Edison  Radio  Batteries  are  built  of  steel  and  have  an  alkaline  electrolyte.  They  are  strong,  clean,  long-lived 
and  have  exclusive  electrical  features  that  are  highly  desirable  in  radio  service. 

THE  EDISON  RADIO  CELL  OPERATES  SILENTLY.  The  voltage  curve  is  flat,  at  the  rate  gener- 
ally used.  The  terminals  are  convenient  for  “tapping  in.” 

for  filament  circuits:  for  plate  circuits: 

6 volts,  37.5  ampere  hours  - - $42.50  volts,  2y2  ampere  hours  - $ 2.50 

4 a y-v  _ f / t / / //  / / A A ^ A 


$ 2.50 
- 22.50 
1.50 
$24.00 


* « 7C  « « co  7e  22^  “ “ “ “ - 22.50 

6 75  ‘ " 58*75  Tray 1.50 

6 “ 112.5  “ “ - - 80.00  22^4  volt  battery,  complete  - - $24.00 

All  prices  f.  o.  b.  Orange,  N.  I. 

Edison  Radio  Batteries  can  be  furnished  for  any  required  voltage ; prices  of  other  assemblies  on  request. 

Edison  Radio  Batteries  are  an  investment  and  not  a continual  source  of  expense 

Write  for  Bulletin  833 

EDISON  STORAGE  BATTERY  CO.,  (DeptD)  Orange,  N.J. 


Radio  Institute  of  America 

(FORMERLY  MARCONI  INSTITUTE) 

18  Worth  Street,  New  York  City  (Third  Floor)  Telephone  Franklin  6245 

AMERICA’S  FOREMOST  SCHOOL 
for  Instruction  in 
Radio  Telegraphy 

SPARK  — ARC  — VACUUM  TUBE  TRANSMISSION  AND 
RECEPTION  — RADIO  TELEPHONY 

Our  Instruction  Covers  the  Entire  Radio  Field 
Our  Graduates  Cover  the  Entire  World 


nAOTIOAL  TRAIN  I NO 


QUICKEST  RESULTS 


SMALLEST  COST 


Afternoon  and  Evening  Classes  Throughout  the  Year.  Pros- 
pectus Mailed  on  Request.  Address  all  Inquiries  to  Director 

Investigate  our  class  for  amateurs  at  reduced  rates 


Branch  School 

New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 
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CW  Transmitter  and  Receiver  Parts 


TYPE  lse  SOCKET 


The  experimenter  who  has  had  previous  experience  with 
the  assembly  of  receiving  and  transmitting  sets  has 
learned  the  necessity  of  having  every  unit  perfect  En- 
tirely aside  from  the  gain  In  efficiency,  he  has  found 
the  advantage  of  using  apparatus  In  which  the  greatest 
care  has  been  given  to  construction  details. 

General  Radio  apparatus  Is  designed  with  this  end  in 
view.  A noteworthy  example  Is  the  Type  156  Vacuum 
Tube  Socket 

This  socket  is  adapted  to  any  of  the  standard  American 
four-prong  transmitting  or  receiving  tubes.  It  is 
adapted  to  the  Western  Eli ec trie  VT-2  tube,  as  well 
as  to  the  Radiotron  UV-200,  201  or  202  tubes.  The 
contact  springs  are  sufficiently  rugged  to  carry  the 
filament  current  of  the  five-watt  transmitting  tubes 
without  arcing. 


Price  $1.50 

This  is  but  one  example.  Others  are  Amplifying  Transformers.  Modulation  Transformers, 
Tuning  Inductances,  Hot  Wire  Meters,  etc.  SEND  FOR  FREE  BULLETIN  910W 
describing  these  and  other  Instruments. 

GENERAL  RADIO  COMPANY 

Massachusetts  Avenue  and  Windsor  Street 

CAMBRIDGE  39  MASSACHUSETTS 

Standardize  on  General  Radio  Equipment  Throughout 
Carried  by  Leading  Dealers 


Here  You  Are  Fellows! 

Just  what  you  have  been  waiting  for 

Amateur 

Radio  Directory 

Complete  list  of  all  Amateur  Stations  in  the  United  States  including 
Special  and  Broadcasting  Stations.  Notes  on  Construction  of  Re- 
ceiving Set  and  Calibration  of  Wavemeter. 


Dealers  Write 


Price  $1.00 


Dealers  Write 


Wireless  Press,  Inc.,  326  Broadway,  New  York 


• Keco-Radio  Storage  Batteries 

Are  the  highest  grade  batteries  built  especially  for  wireless 

instruments. 

Solid  oak  box,  natural  finish,  highly  varnished.  6 volt,  7 heavy  "Cristal” 
plates  per  cell,  50  amps. 

We  are  one  of  the  largest  builders  of  exclusive  high  grade  Wireless  Batteries 
in  the  country.  Thousands  in  use.  Sold  by  all  leading  dealers  or  shipped 
direct  from  factory,  $15.00,  with  book  of  uses  and  abuses  of  the  storage 
battery. 

KALB  ELECTRIC  CO.,  7323  Manchester  Ave.,  St  Louis,  Mo. 


Make  No  Mistake ! 


The  KLOSNER 

Vernier  Rheostat 


-Atlf  i 


I’utent 

Pending 


Is  the  only  Vernier  Rheostat  made 
having  the  exclusive  feature  of 
using  but 

One  Single  Knob 

for  both  rough  and  fine  adjustments. 
This  feature  allows  the  symmetrical 
appearance  of  the  single  knob  to  be 
retained  when  mounted  on  a panel 
with  other  Instruments,  and,  at  the 
same  time  adds  to  the  simplicity 
and  ease  of  operation  in  obtaining 
the  necessary  fine  adjustments  for 
best  results  from  the  modern  crflTi- 
cal  vacuum  tubes,  especially  when 
receiving  phone  and  C.  W.  signals. 
We  invite  comparison  with  any 
other  filament  rheostat  now  made. 
Look  for  the  name  "KLOSNER” 
moulded  on  the  base. 

Your  dealer  has  them 
or  send  direct  to  us 

Price  $1.50 

Shipping  Weight  One  Pound 

A Two  Cent  Stamp  Brings  Interest- 
ing Literature. 

Made  Only  by  The  Originators. 

KLOSNER  IMPROVED 
APPARATUS  COMPANY 

2404  Boston  Road,  Dept.  W 
New  York  City 


Read  Pages  40  and  41 


MUTUAL  PURCHASERS  ASS’N 

Send  stamp  for  particular*  re- 
garding the  saving  you  can 
make  on  anything  radio  yon 
require. 

2-4  Stone  Street.  NEW  TOKK 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by 


Google 


April,  1922 


THE  WIRELESS  AGE 


il  V 

II 

iT 


THE  A-P  VT 
AMPLIFIER 
OSCILLATOR 
— the  amplifier  used  by 
the  U.  S.  Xavy.  “Use 
the  tube  the  Navy  uses.” 
Price  *8.00. 


— the 
tubes 
that  are 
used  by 
those 
who 
KNOW 


Equipped  with  the 
SHAW  Standard 
four-prong  base. 


THE  A f 
ELECTRON 
RELAY 

— the  most  sensitive  de- 
tector of  spark  signals 
known  to  the  radio  art. 
Price  *0.00. 


A-P  Tubes  are  licensed  by  the  Radio  Corporation  of  America  under  the 
DeForest  Audion  and  Fleming  patents  for  amateur  and  experimental  use  In 
Radio  communication.  Equipped  with  SHAW  standard  four-prong  base. 

Atlantic  Pacific  Radio  Supplies  Company 

HENRY  M.  SHAW,  President 
638  Mission  Street  — San  Francisco  — California 
Eastern  Office  — 5 Kirk  Place  — Newark,  N.  J. 

National  distributors  for  The  Moorhead  Laboratories,  Inc. 


A-P 

TUBES 

are  the 

pioneers 

that  paved  the  way  over  which  radio  has  advanced 
to  its  present  status  of  universal  usefulness;  and 
progressing  the  meanwhile  with  the  Industry,  hav* 
been  fundamental  factors  in  achieving  new  radio  de- 
velopment and  maintaining  continued  expansion. 
These  tubes  are  the  tubes  you  should  use— "the  tubes 
that  are  used  by  those  who  know." 

USB  A-P  TUBBS  FOB  EFFICIENCY 


H E 


refofcja 

f 
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Amplifying 

Transformer 


Amplify  your  signals 
with 

ACME  Transformers 

SPECIALIZATION  in  build- 
ing transformers  as  in  all 
other  lines  results  in  a high 
degree  of  efficiency.  Whether 
yon  build  your  own  appa- 
ratus or  buy  assembled  out- 
fits insist  on  the  use  of 
proven  units.  Acme  Trans- 
formers in  your  vacuum 
tube  amplifier  Equipment 
magnify  voice  and  music  as 
well  as  code  without  distor- 
tion and  without  howling. 
They  are  priced  as  low  as 
specialized  quantity  produc- 
tion permits,  with  dne  re- 
gard for  quality.  At  an 
Radio  dealers. 


M 


APPARATUS  CO. 

190  Massachusetts  Avenue 
CAMBRIDGE,  MASS. 

Transformer  and  Radio 
Bngineere  and  Manufaotarere 


\ • 
IV  % . 

1 


>.  i 


The  Simplex  Vario-Ooupler  Panel  Mounted  makes 
an  ideal  short-wave  toner  for  the  beginaar, 
wben  used  in  connection  with  a variometer  or 
variable  condenser  in  the  secondary  circuit. 

Varle-Ceupler,  Panel  Mounted,  as  Ulus.  $11.56 

Varis-Ooupier,  Unmounted MO 

Variometer,  Panel  Mounted  0.75 

Variometer.  Unmounted S.M 

If  your  dealer  does  not  have  them,  be  will  get 
them  for  you. 

SIMPLEX  RADIO  COMPANY 

1013-15  Rldtfe  Ave..  Phila..  Pa. 
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NEW  MOTORS 


FOR  ALL  PURPOSES 
STANDARD  MANUFACTURERS  | 
PROMPT  DELIVERY 

ALL  SIZES  UP  TO  5H.P. 

| We  Specialize  In  Small  Motors  £ Generators  | 

ALL  PHASES  AND  FREQUENCIES  IN  STOCK  AT  ALL  TIMES 
I Larges!  exclusive  Mail  Order  Small  Koto, -dealer in  the  world  | 

IcHAS.  H.  JOHNSTON,  8o»|^|  Wctl  End.  Piilsburgh.Pa.^ 


WIRELESS, TELEPHONE  GENERATORS 

500  VOLT-  100  WATT  - 3400  R.  P.  M. 
FOR  MOUNTING  MOTOR  GENERATOR  SETS. 
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Send  25c 
today 
(in  coin ) 

carefully  wrapped 
for  a copy 
of  the  greatest 
radio  catalog 
ever  put 

between  two  covers. 


Type  «Q" 
Receiver 


HI  IPI^C  New  Radio  Catalog  No.  16 

L/Uvil  J 275  pages  — A Catalog  De  Luxe 


Catalog 


^^EVER  in  the  history  of  radio  was  such  a catalog  printed.  The  radio  data 
^ and  diagrams,  embracing  upwards  of  fifty  pages,  gives  the  experimenter 
more  valuable  and  up-to-date  information  than  will  be  found  in  many  text 
books  selling  for  $2.00,  and  $1.00  could  be  spent  for  a dozen  different  radio 
catalogs  before  you  could  gather  together  the  comprehensive  listing  of  worth 
while  radio  goods  found  in  this  great  catalog. 


An  Ideal  Receiving  Set  for  Long 
and  Short  Wave  and  Radio 
Telephone  Reception 

This  set  is  the  most  flexible  re- 
ceiving set  on  the  market.  With 
the  use  of  the  various  sizes  of 
Honeycomb  Coils  everything  in 
the  range  of  radio  telegraph 
and  telephone  reception  from 
200  to  25,000  meters  is  brought 
into  your  home.  Consists  of  a 
three  coil  mounting,  and  three 
Variable  Condensers  of  proper 
capacity-  Tuning  extremely 
sharp.  Remler  dials. 

Price  without  detector  $85.00 
Price  with  detector  ....$40.00 


A Brief  Summary  of  the  Radio  Goods 
Listed  in  This  Catalog 

The  entire  radio  catalog  of  the  Radio  Corporation,  with  a 
wealth  of  scientific  and  technical  data  on  C.  W.  Transmitting  sets, 
and  all  the  diagrams  for  the  assembling  of  these  sets;  the  com- 
plete Remler  catalog,  which  embraces  25  pages,  the  Westinghouse, 
Firth,  Murdock,  Federal,  DeForest,  Qapp-Eastham,  Brandes, 
Connecticut  Company,  Thordarson,  Turney,  Magnavox  Company 
catalogs,  the  best  products  of  the  Adams-Morgan,  Signal  and 
countless  other  manufacturers,  including  our  own  complete  line 
of  radio  apparatus,  and  many  individual  items  and  parts  used  in 
radio  work  today. 


THE  WILLIAM  B.  DUCK  COMPANY,  239  - 241  Superior  St., TOLEDO,  OHIO 


Learn  The  Code 
With  The  OMNIGRAPH 

The  Omnigraph  Automatic  Transmitter  will  teach  you  the  Code — at  home — in  the  shortest  possible  time 
and  at  the  least  possible  expense.  Connected  with  Buzzer  or  Buzzer  and  Phone,  the  Omnigraph  will  send  you 
unlimited  Continental  messages,  by  the  hour,  at  any  speed  you  desire.  It  will  bring  an  expert  Operator — 
right  into  your  home — and  will  quickly  qualify  you  to  pass  the  examination  for  a first  grade  license. 

4341  Richardson  Ave., 

THE  GMNIGRAFH  COMPANY,  New  York  City 

Oorttandt  Street,  New  York.  Jan.  21,  1820. 

Gentlemen : — I wish  briefly  to  commend  your  very  excellent  Automatic  Transmitter. 
Recently  I was  successful  In  obtaining  a flrst-class  Commercial  Radio  License  and  I 
believe  that  the  Omnigraph  was  my  principal  aid. 


I took  a four  weeks  course  at  a resident  Radio  School  In  Theory  only.  I relied  on 
the  Ommdgnaph  to  get  my  code  to  the  proper  speed,  and  the  .Otnnlgrapn  did  It. 

/ teat  one  of  tiro  tn  a class  of  eighteen  to  obtain  a first-class  License.  The 
stumbling  block  for  the  others  was  CODE  ....  and  I know  that  a short  time 
receiving  Omnigraph  messages  dally  would  have  enabled  them  to  pass  the  examination 
as  easily  as  I did, 

I believe  the  Omnlgraph  to  be  the  easiest,  quickest  and  cheapest  method  to  learn 
the  International  Morse  Code. 

Cordially  yours, 

(Signed)  GEO.  B.  SELLERS. 

The  Omnigraph  is  used  by  several  departments  of  the  U.  S.  Government  and  by  a large  number  of  the 
leading  Universities,  Colleges,  Technical  and  Telegraph  Schools  throughout  the  U.  S.  and  Canada. 

The  Omnigraph  is  also  used  by  the  Bureau  of  Navigation  in  testing  applicants  applying  for  a Radio  License. 
Thousands  have  learned  both  the  Morse  and  Wireless  Codes  with  the  Omnigraph. 

Send  for  free  catalog  describing  three  models — $14  to  $30.  Do  it  today.  The  Omnigraph  is  sold  under 
the  strongest  of  guarantees — if  not  as  represented,  your  money  back  for  the  asking. 

THE  OMNIGRAPH  MFG.  CO.,  Dept.  C.,  16-22  Hudson  St.,  N.  Y. 
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FEDERAL  HEADPHONES 

2200 

OHMS 

aT  yj  ss 

V a Piro 

M 8200 

MR,  W OHMS 

•f  T *io.ao 

- \ 1-  POST 

PAID 

An  exceptional  Value — Made  Pos- 
alble  by  quantity  production: 

SPECIAL — For  $1.50  Extra,  we  will 
equip  either  headset  with  a $1.78 
Federal  Universal  Flue* 

Dealers:  We  can 
supply  you,  too. 

Our  25c  "ADD-A-PAGE”  Catalog  Is 
free  with  every  cash  purchase. 

Somerville  Radio 
Laboratory 

170-178  Washington  Street 
BOSTON,  MASS 


BAVK  BAT 


899  BOYLSTON  ST. 
BOSTON,  MASS. 


You  are  urged  to  investigate  the  ADVANTAGES  offered  by 
the  EASTERN  RADIO  INSTITUTE,  New  England’s  OLDEST, 
LARGEST  and  BEST  EQUIPPED  radio  school.  Successful 
graduates  are  found  in  responsible  radio  positions  all  over  the 
world.  Why  not  be  one? 

REMEMBER:  Our  ORGANIZATION  with  YEARS  of 
PHENOMENAL  EXPERIENCE  and  SUCCESS  is  behind  every 
man  who  enrolls  t 

“Ask  any  man  in  Radio — he  will  tell  you!” 

Our  illustrated  prospectus  for  the  asking. 

F.  D.  PITTS,  Director. 


WIRELESS 

DISTRIBUTORS 

Handle 
B.  & P. 

INSULATORS 


Necessity 

Insures 


Perfect 

Insulation 


Immediate  Delivery  r \ 

Write  for  l VJ  ) 

Exclusive  Territory  ^ — -x" 

and  Quotation  No.  2 

BANISTER  & POLLARD  CO. 

206-208  Market  St.,  Newark,  N.  J. 


FIFTY  YEARS  OF  ELECTRICITY 

The  Memories  of  an  Electrical  Engineer 
By  J.  A.  FLEMING,  M.A..D.  Sc.,  F.R.S 
TABLE  OF  CONTENTS 

Introduction. 

Chap.  1 — Telegraphs  and  Telephones  from 
1870  to  1920. 

Chap.  VII — Wireless  Telegraphy  and  Tele- 
phony. 

Chap.  II — Dynamos,  Alternators,  Trans- 
formers and  Motors  from  1870  to  1920. 

Chap.  Ill — Electric  Lamps  and  Electric 
Lighting  In  the  last  Fifty  Years. 

Chap.  IV — Electric  Heating,  Cooking,  and 
Furnaces  In  Five  Decades. 

Chap.  V — Electric  Supply  Stations,  Storage 
Batteries,  Railways  and  the  Transmis- 
sion of  Power. 

Chap.  VI — Electric  Theory  and  Measure- 
ments. 

Cloth.  308  Pages.  Price  $10.00. 

WIRELESS  PRESS,  INC. 

820  Broadway  New  Tork 


D.  H.  E.  CO.  Pittsburgh  Broadcasting  Station  Call  — K Q V 

Distributors  for  Stromberg-Carlson  Radio  Head  Sets 

9 The  Stromberg-Carlson  No.  2-A  Is  a professional  headset  at  the 
amateur's  price.  Exhibits  sound  engineering  principles,  correct 
design,  high  grade  workmanship,  durable  finish,  extreme  sensi- 
tiveness and  superior  tonal  qualities. 

Order  Above  and  Following  Highest  Grade  Supplies  by  Mail 

Enclose  Certified  Check  or  P.  O.  Money  Order  Including  Postage 

CR  9 Grebe  Receiver  $130.00 

CR  5 Grebe  Receiver  8000 

RORK  Grebe  2 stage  Amplifier  88.00 

_ . _ . R2  Magnavox  Loud  Speaker  110.00 

Otromberg-Carlson  R3  Magnavox  Loud  Speaker  40.00 

At  1 A u j . uv  200  Radiotron  Detector  tubes  $8.00  each 

No.  Z-A  Headset  uv  201  Radiotron  Detector  tubes  O.BO  each 

No.  766  Eveready  VT  Batteries  3.00  each 

Aiy  PA  D.  H.  E.  6 volt,  80  ampere  storage  batteries 18.00  each 

•P  I etfv  Full  List  of  Parts  and  Supplies  with  Prices  on  Request 

DOUBLEDAY -HILL  ELECTRIC  CO. 

715  Twelfth  St.,  N.  W.,  WtakkftM,  D.  C.  Radis  D«*t-D«k  C,  719-21  Liberty  Ay*.,  Prttskargfc.  P* 


Radi*  D**L— D«k  C, 


719-21  Liberty  At*.,  Pittskartlu  Pt 


To  The  Trade 

The  Pinkerton  Electric  Equipment  Co. 

1834  Broadway,  New  York 

Will  Make  an  Important  Announce- 
ment in  the  MAY  WIRELESS  AGE 
Regarding 

PINK-A-TONE 


Detector  of  the  Air 


Watch  for  it. 


NATIONAL  SERVICE  COMPANY 

1834  BROADWAY,  NEW  YORK 
are  the  General  Sales  Agents  for  all 
PINKERTON  RADIO  EQUIPMENT 
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THE  BEST  LOUD  SPEAKER  IS  YOUR 
Phonograph  when  used  with  the  “fin/ 

Radio -Phonograph  Connector 


Just  slip  the  sound  box  (reproducer) off  your  talking 
machine  and  replace  it  with  the  “Easy”  Connector. 
Then  your  head  phone  will  fit  the  connector  perfectly. 
Phonograph  horns  are  scientifically  made  to  give  the 
greatest  possible  amplification. 

Your  complete  receiving  outfit  can  be  placed  in  the 
record  compartment  of  your  phonograph.  Then  your 
RADIO  apparatus  becomes  a beautiful  piece  of  furni- 
ture instead  of  an  unsightly  conglomeration  of  parts— does 
not  in  any  xvay  harm  the  phonograph  for  playing  records. 
No.  2 Model,  now  ready,  fit*  all  Victor  Phono- 
graphs and  Victrolas,  and  all  other 
machines  with  tone  arm  same  size  as  Cf| 

Victor.  Sent  anywhere  postpaid  for  T •' 
DEALERS:  Radio  and  phonograph  dealers  are  making 
big  money  on  the  rapid  sale  of  this  item.  Every  phono- 
graph owner  is  a sure  buyer.  The  discounts  are  attract- 
ive. Deliveries  almost  immediate.  Orders  filled  in  rotation. 
BOYD  FULLER  ft  CO..  8452  Grmad  River  Arc.,  Detroit,  Hick. 


COLD  FACTS 


Exp.  Inf.  Service,  Cral'!-  Alaaka> 

45  Pinehurat  Ave.,  N.  Y.  C. 

Gentlemen : — 

Received  parts  of  >our  ICO  to  1000  meter  Receiver,  just  completed  the  set  and  given 
same  a few  days  test. 

.A™  very  much  pleased  and  wish  to  state  that  It  Is  the  best  Receiver  I have  ever 
worked.  The  latest  commercial  receivers  approach  yours  very  closely  in  selectivity.  Can 
copy  stations  1000  miles  distant  thru  Interference  by  stations  of  equal  power  only  100 
miles  distant,  both  tuned  to  600  meters.  Some  of  the  Pacific  Coast  Amateurs  come  In 
QSA  without  regeneration.  Heartily  recommend  your  Blue  Print  Design  to 
wanting  to  build  a first  class  receiver. 


anyone 


(Signed) 


WINFIELD  S.  H.  WOOD. 


Exp.  Inf.  Service.  ^ Ala8k*>  U'22'21- 

45  Pinehurst  Ave.,  N.  Y.  C. 

Gentlemen : — 

On  600  meters  I get  everything  on  the  Pacific  Coast.  Stations  1500  to  2000  miles 
come  In  very  loud.  I get  ships  and  1 K.  W.  Land  stations  in  the  Hawaiian  Islands  fine. 

What  I consider  the  best  work  of  your  Receiver  Is  In  Phone  work.  After  a few 
days  teet  I was  able  to  get  the  Avalon  Phone  fine  and  since  have  heard  them  nightly 
and  sometimes  an  hour  before  dark.  After  a few  nights  adjustment  was  able  to  get  the 
bulletins  and  music  from  the  Fairmont  Hotel,  San  Francisco.  Next  I picked  up  the  music 
from  the  Post  Intelligencer  Office,  Seattle.  (Note:  The  last  mentioned  phone  is  only  10 
Watt).  Have  never  heard  this  feat  duplicated.  Everything  on  one  bulb. 


(Signed) 


WINFIELD  S.  H.  WOOD. 


THIS  RECEIVER  WAS  BUILT  FROM  ONE  OF  OUR  22  BLUE  PRINT  DESIGNS 

By  building  your  own,  yon  can  have  the  very  best  at  a minimum  cost. 

Bulletin  'tM”  gives  full  particulars — mailed  on  request. 

Experimenters’  Information  Service 

45  Pinehurst  Avenue,  New  York  City 


LEARN  WIRELESS  At  Home 


BIG  SALARIES 

stepping  stone  to  better  positions. 


Wireless  operators  receive  excellent  salaries  rang- 
ing from  $125  to  $200  a month  and  It  is  only  a 
There  Is  practically  no  limit  to  your  earning 

U iralnuo  anasatnM  _ ...  ^ 


O' . — , FVU.MVIIO.  1RC1C  to  iHatiiLiui.v  I1U  limit  to  VO  Ur 

who  but  yesterday  were  Wireless  operators  are  now  holding  positions  aS 
Radio  Engineers,  Radio  Inspectors,  Radio  Salesmen  at  salaries  up  to  85000  a year. 


u/uftuicuxo,  iuuhu  inspectors,  nauio  salesmen  at  sa 

FREE  Instruments 


AND  TEXT 
BOOKS 


TRAVEL  THE  WORLD  OVER 
A Wireless  Operator  can  visit  all  parts  of  the 
world  and  receive  fine  pay  and  maintenance  at  the 
same  time.  Do  you  prefer  a steady  position  with- 
out travel?  There  are  many  opportunities  at  the 
numerous  land  stations  or  with  the  Commercial 
Wireless  or  with  the  Steamship  Companies. 
FREE  Post-Graduate  Course 
A °°e  m«n G' ,’,a  Post-Graduate  Course,  if  you  so  desire  at  one  of 
the  largest  Wireless  Schools  In  N.  Y.  City,  New  York — the  WOnder 
City  the  largest  port  In  the  World  and  the  Headquarters  of  every 
leading  Wireless  and  Steamship  Company. 

EASY  PAYMENTS  S 

™ake  the  payments  so  easy  that  anyone  ambitious 
to  enter  the  fast  growing  profession — Wireless — may  do  so. 

Send  for  FREE  Booklet 

Without  obligating  you  In  any  way.  send  for  our  booklet  “How  to 

Become  an  Expert  Wireless  ^ A--”  “ • - --  •-  - 

attached,  or  postal  or  letter- 


ivireless  Operator” — it  is  free. 
* — but  do  it  today.  ' 


Mail  the  coupon 


This  wonderful  set  for  learning:  the  code  furnished  free  with  our  course. 

free  to  a]‘  indents  during  the  course  the  wonderful  receiving  and  sending 
ff*  reproduced  in  the  illustration.  This  set  is  not  loaned  but  given  to  all 

students  completing  the  Course. 


rniT  m * 6 vuuirr. 

The  Transmitter  shown  is  the  celebrated  Omnigraph  used  by  several  Departments  of 

Universities,  Colleges,  Technical  and  Tele- 


NEW  YORK  WIRELESS  INSTITUTE 
Dept.  815,  258  Broadway  New  York  City 

■ 

NEW  YORK  WIRELESS  INSTITUTE, 


o n l7,,u " 41  10  uic  ueipunueu 

the  S-.  Government  and  by  the  leading  universities,  Colleges,  Technical  and  Tele- 
graph Schools  throughout  the  U.  S.  and  Canada.  Start  the  Omnigraph,  place  the 
pnone  to  your  ear  and  this  remarkable  invention  win  nond  vnn  triroiooo  Afnoooona 


uuruujciiuuL  me  u.  ana  uanaaa.  start  the  Omnigraph,  place  the 
phone  to  your  ear  and  this  remarkable  invention  will  send  you  Wireless  Messages,  the 
same  as  thongh  you  were  receiving  them  through  the  air,  from  a Wireless  Station  hun- 
dreds of  miles  away. 

When  you  apply  for  your  license,  the  U.  S.  Government  will  test  yon  with  the 
Omnifjraph — the  same  model  Omn:.graph  as  we  furnish  to  our  students.  Ask  any  U S 
radio  inspector  to  verify  this. 


/ 


Dept.  315,  258  Broadway,  N.  Y.  City. 
Send  me,  free  of  charge,  your  booklet  “How 
to  Become  an  Expert  Wireless  Operator,” 
containing  full  particulars  of  your  Course, 
including  your  Free  Instrument  Offer. 

Name  


Address 


| City  or  town 


Sate. 
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n CANADA:  Diamond  State  Fibre  Co.  of  Canada, 
Ltd.,  Toronto. 


Another 
Short  Time 
Special 
Offer — 
Save  $1.00 


We  have  on  hand  a limited  number  of  1920 

YEAR  BOOK  OF  WIRELESS  TELEGRAPHY  AND  TELEPHONY 

Price  $4.00 

Special  offer.  While  they  last  you  can  have  a copy  with  one  year’s  subscription  to  The  WIRELESS 
AGE  for  only  $5.00  (outside  U.  S.  50c  extra  for  postage). 

WIRELESS  PRESS,  INC.,  326  Broadway,  New  York 


MODEL  J 

Regenerative  Receiver 


The 

T WENTY 

Niners 

Bulletins  upon  request 

T rvo  Superlative  models  in  combination  at  less 
than  the  cost  of  most  single  receivers 

Licensed  under  Armstrong  Patent  No.  1,113,149 


MODEL  J-A 
2 Stage  Amplifier 


Jones  Regenerative  Receiver,  200-2500  Metres $29.0 

Jones  Two  Stage  Amplifying  Transformer $29.0 

Formica  Panels,  Rotor  and  Stator 

JONES  RADIO  CO.,  Laboratory,  384  Monroe  Street,  BROOKLYN,  NEW  YORK 


WHEN  you  think  of  radio  insula- 
tion, think  first  of  Condensite- 
Celeron,  for  this  remarkable  ma- 
terial is  an  all-purpose  insulation  of  the 
very  finest  type — extremely  high  in 
surface  and  volume  resistivity — ex- 
tremely high  in  dielectric  strength — 
and  low  in  dielectric  losses.  It  is  adapt- 
able to  every  machining  process — takes 
an  attractive  finish — and  engraves 
cleanly.  You  can  obtain  it  in  sheets, 
rods  and  tubes  of  standard  size  and  in 
two  colors — natural  (brown)  and  black. 


* *.  V 


Write  today  for  complete  information. 


Diamond  State  Fibre  Company 

BRIDGEPORT,  (near  Philadelphia),  PENNA. 
Branch  Factory  and  Warehouse,  Chicago 
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Marshall  - GerKen 

“Distinctive  Apparatus” 

New  Series  of  Interpanel  Units 

Detectors  <£L  Amplifiers 


Drtwtor— Bear  View 
Detector 

These  new  Detector  panels  Incorporate 
the  latest  developments  In  Instruments 
of  their  kind  and  have  that  distinctive 
touch,  characteristic  of  Marahnll- 
Gerken  products.  These  units  match 
perfectly  with  onr  amplifiers. 

Type  A.  W.  1-0  In  individual  car- 
tons, each  fll.no.  Equipped  with  Stand- 
ard Federal  Jack. 


Detector- Amplifier  Combination 


Detector — Front  View 
Amplifier 

The  Amplifier  units,  made  to  match  with 
the  new  detector  panels,  are  Identical 
in  their  design  and  construction  with 
the  addition  of  an  amplifying  trans- 
former that  has  been  built  to  our  own 
specification.  Two  of  these  units  are 
sufficient  to  use  with  any  loud  speakers. 

Amplifier— Individual  cartons,  each 
fin.no.  Equipped  with  Standard  Fed- 
eral Jack. 


To  these  units  can  be  added  additional  single  stages  of  amplification  until  the  desired  volume  la  obtained.  To  add  these  additional 
atagaa  of  amplification,  it  Is  only  necessary  to  connect  the  "In  put”  binding  poat  of  the  added  unit  to  the  “ont  put”  binding  post  of  the 
laat  unit  employed.  This  combination  of  detector  and  amplifiers  can  be  placed  in  a cabinet  to  match  the  receiver. 

DEALERS— We  are  territorial  distributors  for  RADIO  CORPORATION,  WESTINGHOUSB,  MAGNA  VOX,  BALDWIN,  R BUTLER,  CUN- 
NINGHAM, REILLY-KLOTZ  "ARRAY  HORN”,  FEDERAL,  RHAM8TINE,  ACME,  WESTON  AND  JEWELL  METERS,  HIPCO  B BAT- 
TERIES, COOPER  STORAGE  BATTERIES,  A.  P.  TUBES,  etc. 

THE  MARSHALL-GERKEN  COMPANY 

Manufacturers  and  Jobbers 
TOLEDO.  OHIO 


Price  $12.00. 

F.O.B.  New  York  City. 


Sol?,? 


H ANY. 
H IT 

_l  SPEAKS 

F0R 
ITSELF. 


Pats 

Pend’g 


[ 


NOTICE:  All  Infrlnftn  tf  this  ft- 
vIm  will  to  viHTtisly  prtsMitH 


Listen  to  the  Concerts.  News,  and  Dance  with  a 
KING  “AM-PLI-TONE” 

Just  slip  your  head  phones  on  the  “AM-PLI-TONE”  and  you  and  your 
friends  will  be  SURPRISED.  Polished  Cast  Aluminum  Body  with  Nickel 
Plated  Base  and  Horn.  No  Sheet  Metal  is  used,  the  “Tinny”  Sound  is 
Left  Out.  The  VOLUME  is  DOUBLED  because  TWO  head  phones  are 
blended  into  one  POWERFUL  tone. 

A BIG  HIT,  A BIG  SELLER  AND  IMMEDIATE  DELIVERIES. 
DEALERS  AND  DISTRIBUTORS,  WHAT  MORE  CAN  YOU  ASK? 

Write  today  for  territory 


THE  KING  AM-PLI-TONE 


82  Church  Street,  New  York  City. 
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WIRELESS 
m TELEPHONE 

D ROADCASTING  stations  art 
W D now  in  operation  at  impor- 
/ tant  centers  all  over  the  country. 
You  can  easily  receive  these 
Interesting  daily  programs  with 
an  ABC  wireless  receiving  Unit. 
ABC  UNITS  come  to  you  ready-to- 
operate  and  complete  In  every  detail. 
They  are  built  on  the  sectional  aya- 
tem,  so  that  you  can  increase  the 
range  of  your  station  at  any  time. 
Enclose  ten  cents,  for  a copy  of 
our  booklet.  "How  I Put  up  a Com- 
plete Kadio  Station  In  Two  Hours.' 

Request  Booklet  WS. 

JEWETT  MFC.  CORPORATION 
21  East  40th  Stmt.  New  York  City 


Million  Point  Mineral 


rHE  SALES  DIVISION 
of  the  Philadelphia  School 
of  Wireless  Telegraphy  will 
hereafter  be  conducted  under 
the  name  of  the  Philadelphia 
Wireless  Sales  Corporation. 


One  Dollar  Brings  you  Sample 
of  this  Famous  Mineral 
Dealers:  Write  for  trade  proposition 

Million  Point  Mineral  Co. 


NEEDLES,  CALIFORNIA 


The  Most  Sensitive  Detector  Mineral 
on  Earth 


He  \vl\o  \visl\es 

to  l\r\oVv  t!\e  rotvd 
t(\rou(^MV  tr\our\t<iir\s 
iT\ust  &s\ 
experienced  traveler. 

In  seeing  , 

tl\e  right  Mth  \ 

i ,r\  Rs^io, 


‘ n*** 


• • 


•••• 


v - 


Licensed  under 
Armstrong  U.  S.  Patent 
No.  1113149. 


ALBERT  G.  BENSON 

146  Westminster  St.,  Providence,  RJ. 

The  BEST  in 

Radio  Apparatus 

and 

Wireless  Supplies 

Prompt  Service 

Enough  Said 


We  are  authorized  Radio  Corpo- 
ration Jobbers  including  the  fa- 
mous Westinghouse  line  of  re- 
ceivers. 


The  new  General  Electric  Re- 
ceivers will  be  carried  by  us  as 
soon  as  released. 


PHILADELPHIA  WIRELESS  SALES  CORPORATION 

1533  Pine  Street  - Philadelphia,  Pa. 


JOBBERS  AND  DEALERS  IN  RADIO 


COPPERWEID 


99 


inittiiuoR' 


ANTENNA  WIRE 


The  Super-Strength  Copper 

80%  Stronger  Than  Copper 
Better  than  Solid  Copper  or  Strands. 
BUT  IT  IN  CARTONS 
At  Tour  Dealers 

100-FT.  CARTONS  - 200-FT.  CARTONS 
Cartons  Include  directions  for  Insulting 
COPTER  CLAD  STEEL  COMPANY 
Brad  dock  P.  O.  Rankin,  Pa. 
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RADIO  HAS  WON  THE  PUBLIC 


FRANK  A.  D.  ANDREA 

Manufacturer  of  FADA 
radio  supplies 

1882-C  Jerome  Avenue  New  York  City 


FADA 

POWER  TUBE  RHEOSTAT 

Resistance  1 % ohms. 

Current  carrying  capacity  5 amperes. 
Just  the  rheostat  to  use  with  two 
Radiotron  5 watt  Power  Tubes. 
Price  only — 

$1.35 


"The  Best 
Radio  School 
in  the  East’ 


mm 

Send  for  this  Booklet  Today 


14Q  EAST  86™  ST.,  NEW  YORK  N.Y. 


The  business  is  expanding  tremendously — new  jobs  open  every  day  for 
men  with  radio  training. 

Get  in  on  the  ground  floor.  Begin  your  training  now.  Learn  radio  com- 
pletely: operating — selling — manufacturing,  and  other  lines  of  the  radio 
game. 

Our  course,  taught  by  experienced  men,  covers  all  the  principles  of  radio. 
Preparation  for  government  license.  Morse  and  typewriting  if  desired. 

ARC— SPARK— VACUUM  TUBES 
ABSTRACTING  — REPAIRING  — OPERATING , 


M RADIOBROADCASTING \ 

/TsnM  / jT  is  not  at  all  unusual  that  local  amateurs,  a 

a / newly  interested  in  Wireless  through  the  ! 
>xVm  # A Broadcasting,  should  prefer  Atlantic  service.  a 
\ , I But,  when  orders  come  from  Pittsburgh,  New  1 
Si&SIWpAj#  York,  the  Middle  West;  in  fact,  from  all  over  I 
WmSusmM  the  country,  there  must  be  some  reason.  a 

! We  specialize  in  standard  apparatus  that  can  I 
M be  purchased  anywhere.  The  only  possible  ad-  a 
m vantage  that  makes  thousands  of  amateurs  prefer  to  a 
K deal  with  Atlantic  is  in  the  service  they  receive.  a 

m Of  course,  we  have  established  a reputation  for  an-  # 
a fevering  all  inquiries  frankly  and  promptly.  When  # 
a we  offer  suggestions  to  a customer,  we  never  re-  a 
a commend  an  expensive  outfit  when  a $25.00  or  $50.00  a 
a set  will  meet  his  particular  need.  Many  customers  a 
a leave  the  entire  choice  of  their  equipment  to  us  and  # 

a in  every  case,  they  have  expressed  complete  satis-  a 
a faction  with  our  choice.  a 

a We  have  prepared  three  Bulletins.  19,  20  and  21  / 

m which  describe  a wide  choice  of  standard  equipment  a 
M to  receive  wireless  telephone  broadcasting.  These  will  # 
a be  sent  free  on  request  to  any  reader  of  Wireless  Age.  # 
a The  Radio  Corporation’s  "CW"  manual  and  cata-  a 
a log  25  cents  per  copy.  a 

Xtlantic  RADIO  COMPANY, INC.  / 

727 Boijlston  St.,  Boston,  Mass.  / ^ 

IS  TEMPLE  STREET,  PORTLAND,  MAINE  A,.  -;''' 

11S  BRIDGE  STREET,  SPRINGFIELD,  MASS.  t 


Immediate  Delivery 

*a  all  standard  makes  of  Radio  Appa- 
ratus. No  matter  what  instrument  you 
desire  send  us  your  order  for  quick  ship- 
ment Chicago  Amateurs : Come  and 
inspect  our  new  apparatus,  largest  stock 
in  the  Middle  West.  Open  all  day  Satur- 
day. 

Chicago  Radio  Apparatus  Co.,  Inc. 

SW  Santh  Dearborn  St.,  Ohleniro,  111. 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by 


Google 


IK 


76 


THE  WIRELESS  AGE 


April,  1922 


It  Is  not  particularly  to  Cor- 
win’s credit  that  Corwin 
Dials  are  the  best  on  the 
market:  With  their  experi- 

ence and  volume  of  sales,  It 
would  be  to  their  shame  If 
Corwin  Dials  were  any  less 
Perfect. 

a * Dial,  so* — with  L*sb  si.ee 
8%"  Dial,  SO* — with  knob  *1.20 

At  all  Radlsco  agencies, 
and  other  reliable  dealers, 
or  sent  postpaid  anywhere 

A.  H.  CORWIN  & CO, 

4 West  Park  St.,  Newark,  N.  J. 


DON’T  FORGET  that  WIRELESS  AGE  advertisers  like  to  know 
where  you  saw  their  advertisement. 

When  writing  to  them  give  this  information. 

It  will  be  appreciated. 


CLAPP-EASTHAM  COMPANY 

RADIO  ENGINEERS  and  MANUFACTURERS 

161  MAIN  ST.  CAMBRIDGE,  MASS. 

California  Representative:  Leo  J.  Qleyberg  Co.,  San  Francisco  and  Los  Angeles 


WIRELESS  TELEGRAPHY 

CHAMBERS  INSTITUTE.  A High-Grade  School  where  Radiotelegraph/  >•  taught  In  aM 
its  branches,  beginning  with  the  code  and  going  straight  through.  Theory  taught  by 
Lectures,  blackboard,  and  practical  demonstrations  of  Apparatus,  both  during  tho  con reo 
of  construction  and  when  completed.  A Urge  Wireless  Station  (SZC)  with  Motor- 
generator  Set  complete. 

We  spare  no  pains  to  make  Our  Students  flrat-grada  Commercial  Operators,  sad  give 
special  attention  to  backward  students.  Location  very  central.  ConvaaUnt  to  both 
rallroada  and  all  trolley  lines. 

We  also  carry  a mil  line  of  all  standard  makes  of  Wireless  Apparatus  Parts  s 
specialty.  Call,  ‘phone  or  write  for  particulars. 

CHAMBERS  INSTITUTE  of  WIRELESS  TELEGRAPHY 

2046  Arch  Street  ------  Philadelphia,  Pa 


Here’s  The  Receiving  Set 
You  Are  Looking  For 


Licensed  under  Armstrong 
U.  S.  Patent  1,113,149 


The  Clapp-Eastham 
Type  H.  R. 
Regenerative 
Receiver 

Price  $35.00 

You  can  pay  more  money  for  a 
receiving  set — If  you  want  to — 
but  you  can’t  get  any  better  re- 
sults or  greater  satisfaction  at 
any  price. 

Since  we  put  this  set  on  the 
market,  we’ve  been  literally 
swamped  with  orders.  Dealers, 
radio  “fans",  novices — everybody 
who  has  tried  the  instrument  has 
become  a booster  for  it. 

Regeneration  is  perfect  on  all 


wave  lengths  between  180  and  825  meters.  The 
range  or  distance  from  which  signals  are  re- 
ceived and  the  clear,  sharp  tones  are  a revela- 
tion to  the  experienced  radio  man  as  well  as  to 
the  person  who  ‘‘listens  in”  for  the  first  time. 

The  specifications  tell  the  story  to  the  expert 
and  the  C-E  guarantee  of  satisfaction  protects 
every  purchaser  of  a Clapp-Eastham  Type  H.  R. 
Regenerative  Receiving  Set — expert  and  ama- 
teur alike. 

If  you  haven’t'  already  received  a copy,  you 
gardless  of  price — ask  your  dealer  to  show  you 
this  set.  He  may  be  temporarily  out,  but  It’s 
well  worth  waiting  for — or  you  can  write  us 
direct 

If  you’re  looking  for  100%  satisfaction — re- 
should send  6c  in  stamps  for  the  C-E  Radio 
Catalog — it  covers  every  essential  radio  re- 
quirement. 


SPECIFICATIONS 

Panel — Formica,  handsomely 
finished. 

Cabinet — Solid  Mahogany. 

Condenaer — Balanced  type,  2 
rotary,  S stationary  plates. 
Built  on  Vernier. 

Dial.  — Indestructible  metal. 
White  figures  on  black 
ground. 

Antenna  Inductance — Wonnd 
In  Formica  Tube. 

Plate  Inductance — Wonnd  on 
moulded  ball. 

Binding  Post — Black  Rubber 
Covered. 

Switch — Fan  Blade. 

Rheostat — C.  E.  Type  H 400. 

Circuit — Single  circuit  regen- 
erative. Licensed  under 
Armstrong  U.  S.  Patent  No. 
1,113,149. 

“B”  Battery — Contained  In 
compartment  inside  cabinet 
or  external  ss  desired. 


COMPLETE  RADIO  BETS  A PARTS 
Send  10c  for  catalogue  which 
will  bo  credited  against  firat  two 
dollar  purchase. 

DREYFUS8  SALES  CORPORATION 

17S  Greenwich  Street  - New  York  City 


A MAGAZINE  DEYOTF.D 
TO  AMATEUR  WIRELESS 

■ Official  Organ!  .A  me  ''can  Radio  Relay  League 


New  Development*.  C.W. Transmission, 
m Vacuum  Tube  Circuits,  Regenerative  « 

Receivers,  Underground  and  Loop  ™ 

Antennas.  Rodiotelephony;  Relaying, 

■ Operating  Department  Work,  all  ^2 

A.R.FU . News;  Humorous  Stories  by 
1 be  Old  Mon.  All  these  and  many  ■ 
— more  are  included  in  QST.  — 

■ SPECIAL  TRIAL  OFFER  J 

I Regular  price  $2.00  per  yeAr,  20  cents 

per  copy.  Introductory  rate.  7-months  ™ 
subscription  for  $ 1 and  attached  coupon. 

I PIN  A DOLLAR  BILL  TO  COUPON  ■ 
AND  MAIL  IX  TODAYS  ^ -' 

RETURN  COUPON 

American  Radio  Relay  League, 

Hartford,  Conn. 

Enclosed  find  $ I ; please  enter  my  trial  subscrip- 
tion to  QST  for  7 months. 
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CROSLEY  RADIO  PRODUCTS 

“BETTER— COST  LESS” 

The  Sheltran  Harko  Senior  Radio  Receiver 


The  Sheltran 

Audio  Frequency  Amplifying  Transformer 

The  CROSLEY  SHEL- 
TRAN AUDIO  FREQUEN- 
CY AMPLIFYING  TRANS- 
FORMER. High  grade  ma- 
terials and  excellent  work- 
manship combine  to  give  the 
CROSLEY  SHELTRAN 
great  efficiency  and  attractive 
appearance  so  often  lacking, 
except  in  the  most  expensive 
transformers.  Incorporated 
in  the  design  of  the  SHEL- 
TRAN are  all  the  character- 
istics necessary  to  obtain 
maximum  amplification  from 
the  modern  vacuum  tubes. 
The  ratio  of  turns  is  9/1. 
The  CROSLEY  SHELTRAN  has  a base  area  of  lJ4'x2^". 
Net  weight  12J4  ounces.  The  over-all  length  is  2 Yt”  ; the  over-all 
height  is  2-7/16";  and  the  over-all  width  is  2-11/16". 

Price,  complete  ready  to  mount — $4.00 
Crosley  Variable  Condensers 

These  condens- 
ers need  no 
further  intro- 
duction.  They 
have  been  ac- 
cepted by  radio 
experts  all  over 
the  country  as 
being  extremely 
efficient  in  all 
kinds  of  work. 

The  Model  "A” 
has  a wood 
frame  and  the 

plates  are  high  grade  laminated  wood.  g-y  . .r« 

The  Model  “B”  has  die  cast  frame  and  LrOSlfiy  V I 
best  quality  laminated  wood  plates.  “ Better — C 

The  Model  “C”  has  die  cast  metal  frame  — , ■ . 

and  porcelain  plates  and  has  a conserva-  „ „■ , 

tively  rated  capacity  of  .001  MF.  “U“* 

All  CROSLEY  CONDENSERS  are  °"Ahe 

tested  under  one  thousand  volts  before  ticall  n Pw 

shipment,  and  will  not  shower  or  break  } J V,y  MrJ 

down  in  radio  phone  work.  -It 

Price  either  base  or  t 

Model  “A"  without  knob  and  dial  . .*1.25  panel  mount-  &- 

“ "A”  with  knob  and  dial  1.75  ino-  madp  of 

•*  “A”  with  knob  and  dial  mount-  “ ' ‘ ta 

ed  in  mahogany  flniahed  one  P1?0® 

cabinet  complete  with  porcelain.  No  metal 

..  p0BtsL 2.50  hum.  Better— and  c 

B without  knob  and  dial  . . 1.75  

“ "B”  with  knob  and  dial  22s  g-y  . w r 

“ “B”  with  knob  and  dial  mount-  L.rOSleV  V 


This  instrument  is  a 
combination  tuner  and 
audion  detector,  and 
was  developed  to  sup- 
ply the  demand  for  a 
low  priced  efficient  re- 
ceiving outfit  with  a 
range  of  150  to  over 
600  meters.  The  hook- 
up is  special — of  out 
own  design  and  is 
non-regenerative.  New 
Jersey, . Pittsburgh,  Detroit  and  other  phones  are  regularly 
copied  in  Cincinnati  and  other  points,  with  this  receiver.  The 
HARKO  SENIOR  is  11 Y*  inches  wide,  6 inches  high,  and  4 % 
inches  deep.  Price,  complete  without  “B”  Battery,  “A”  Battery 
or  phones— $16.00. 


Crosley  Two-Step  Amplifier 

This  instrument  was 
designed  to  give  the 
very  maximum  in 
value  and  to  match 
up  with  the  Harko 
Senior,  using  the 
same  sized  cabinet. 

Complete  with  am- 
plifying transform- 
ers, sockets,  rheo- 
stats, switch,  bind- 
ing posts,  etc.  mount- 
ed on  formica  panel 
in  mahogany  finished  cabinet.  This  efficient  instrument  can  also 
be  used  with  any  other  apparatus  requiring  two  step  amplifier. 
Price,  complete  as  shown  in  illustration— $25.00. 


l 2 

* 

0 

0 

s 

% 

( 

.1/ 

i r#r 

% 

e 

p% 

* 

H * 

» 

r 

Crosley  V T Socket — 60c 

“ Better — Costs  Less” 

The  biggest  ^ ___ 

selling  socket 
on  the  market 

tically  un-  Jjj^WPF  9 

breakable.  For  - ghn  : 

either  base  or  k f 

panel  mount-  ^fe.r  .«*  JjA 

one  pigce  of  — ^38^ 

porcelain.  No  metal  shell  and  no  ground 
hum.  Better — and  costs  only  60c. 


ed  In  mahogany  flniahed 
cabinet  with  binding  posts 


•'  "C"  wi'hout  knob  and  dial  . . 2.25 

“ “C"  with  knob  and  dial 2.75 

“ “C"  with  knob  and  dial  mount- 

ed in  mahogany  finished 
cabinet  with  binding  posts,  3.50 
Crosley  knobs  and  dials  complete, 

each  00 


Crosley  Cabinets 


We  manu- 
facture a 
full  line  of 
cabinets  in 
gum,  ma- 
hogany or 
quartered 
oak,  and 
furnish 
them  with 
genuine  formica  panels.  Prices  on  cabin- 
ets range  from  $2.50  to  $10.50. 


Crosley  Variometer 
Parts 


Harko  Radio  Receiver 

The  most 
compact, 
complete 
and  ef- 
ficient 
c ry  s tal 
receiving 
outfit  on 
the  mar- 
ket. Will 
tune 
from  200 

to  600  meters,  bringing  in  spark,  voice 
and  music  with  amateur  antenna.  A won- 
derful little  instrument-  Price,  complete 
with  battery,  etc.— $9.00.  One  thousand 
ohm  single  head  set,  125  feet  of  wire, 
insulators,  etc.  $6.00  extra.  Complete  out- 
fit—$15.00 

Crosley  Variocoupler 
Parts 


Consist  of  two  stators,  one  rotor  and  the 
necessary  hardware  as  shown  in  the  il- 
lustration for  complete  assembling.  Shaft 
for  knob  and  dial  is  3/16"  diameter. 
Wood  parts  are  furnished  either  in  ma- 
hogany or  poplar. 

Price,  complete,  made  of  poplar 

wood  $1.50 

Price,  complete,  made  of  mahogany 
wood  $1.75 


Consist  of  formica 
tube,  rotor  and  brass 
hardware  for  com- 
plete assembling. 
Price,  not  wound  or 
i assembled,  as  shown 
in  illustration,  $1.50. 
Rotor  only — 40c. 


Jobbers  and  Dealers:  Order  now  it 
yon  expect  early  delivery 


CROSLEY  MANUFACTURING  COMPANY  Radio  Dept.  W-4  CINCINNATI,  OHIO. 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by 


Google 


78 


THE  WIRELESS  AGE 


April,  1922 


What  Value  Do  You  Place  On 
Your  ’Phones? 

Do  your  'phones  help  or  hinder  your  receiving  outfit?  Did  you 
ever  stop  to  consider  what  a great  deal  of  harm  a poorly  designed 
set  of  ’phones  can  do  to  an  otherwise  good  receiver?  After  all,  no 
receiving  outfit,  no  matter  what  Its  price,  is  a bit  better  than  the 
’phones  used  with  it. 

Give  your  outfit  a chance  with  Brandes  Matched  Tone*  Headsets. 
You  don’t  know  what  your  receiver  is  able  to  do  until  you  hook  a 
pair  of  Brandes  on  to  it.  Your  dealer  has  them.  They  are  sold  on  a 
ten-day  trial  basis. 

Bend  5 cent*  /or  Catalog  W 

DEALERS : We  have  a very  inter- 
esting plan  of  oo-operation. 

C.  Brandes, Inc. 

Brandes  Matched  Tone * Headsets 

• Trade  Mark  Reg.  U.  8.  Pat.  Off. 

Boom  718,  287  Lafayette  Street 
New  York  Otty. 

Member  Redio  Beotian  Annotated  Manufacturers  of  Mieotrieei  PeppMss. 


DDAUntC  Matched-Tone 

DKANULo  headsets 


Wireless  Operators,  Experimenters, 
Car  Owners,  Storage  Battery  Users 
IN  CHARGES  YOUR  STORAGE  BATTERY  F-F  BOOSTER 


Otter  F-P  Battery  Boosters  Charge  Batteries 
from  Farm  Lighting  Plants  & D.  C.  Circuits. 
Order  Now  or  write  Immediately  for  Free 
Descriptive  BOOSTER  Bulletin  No.  34. 
MATTERY  CHARGING  BTATIONB  and 
GARAGES  Ute  Our  Large  F-F  ROTARY  RRC- 
TIFIBRB  tor  Group  Charging.  Real  Economy 
ta  First  vest  end  in  Service.  Chargee  up  to  36 
Sells.  Full  Wave,  Automatic,  Dependable.  It 
alee  Rectifies  High  Transformer  vottages,  For 
Wirelett  wort.  Write  Note  for  Descriptive 
ROTARY  Bulletin  No.  844,  which  gives  full 
Onftrt nation,  or  mail  Cheek  with  Order. 


So  You  will  newer  have  to  give  up  In  disgust  whets 
working  a distant  station.  Is  It  not  gratifying  to 
feel  Your  Filament  Battery  will  always  bs  ready 
when  you  want  It  ? You  know  what  It’s  like  to  have 
friends  call  to  Listen  In  and  then  find  your  battery 
dead.  F-F  Battery  Boosters  are  the  Full  Wave  Type 
which  delivers  Maximum  OurreaLwhUe  their  Carbon 
Rectifying  Brushes  maintain  uninterrupted  service 
at  constant  efficiency.  They  start  Oats  and  Trucks 
quickly  in  the  coldest  winter  weather,  thus  requiring 
fewer  expensive  storage  battery  replacements.  Do  not 
run  risk  of  ruining  an  expensive  battery  by  failing 
to  keep  it  charged,  for  it  costs  lees  to  buy  a 
BOOSTER  than  to  be  without  one.  The  F-F  Bat- 
tery Rooster  is  a Charging  Apparatus,  unfailing  In 
its  ability  to  deliver  service  day  and  night,  is 
Rugged,  Fool  Proof  and  requires  no  skill  to  operate. 
They  charge  Automatically  A Operate  Unattended. 
Screw  the  Plug  into  a lamp  socket.  Snap  dips  on 
Battery  Terminals  and  watch  the  gravity  come  up. 
AMMETER  EllmlnatesOuese  Work,  showing  plainly 
current  flowing.  Easily  renewable  and  adjustable 
carbon  electrodes  rectify  the  current  and  last  for 


FRANCE  MFG.  CO. 

Ottets  A Works:  Cleveland,  Ohio,  U.  8.  A. 

0— Alee  Representative : Battery  Service  A 
Oempaay,  Hamilton,  Ontario,  Canada. 


thousands  of  hours.  All  Complete  in  One  Compact 
Self-Contained  Portable  Automatic  Charging  Unit 
The  F-F  Battery  Booster  Is  a Magnetic  Rectifier 
for  106-125  VOlt  60  Cycle  Alternating  Current. 
These  Types  Last  a Lifetime,  PRE-WAR  PRICES 
Bantam  TypeAdharges6VoltBatteryat6Amperea  $16 
Bantam  Typel2chargeal2VoltB&ttery5Amperes  $15 
Type  166  charges  6 volt  Battery  at  12  Amperes  $24 
Type  1612  charges  12  Volt  Battery  at  7 Ampere*  $24 
Type  1626  Combination  Type  charges  both  6 Volt 
and  12  Volt  Batteries  at  12  and  7 Amperes  $36 
The  larger  ampere  capacity  Types  are  recommend- 
ed for  the  larger  batterieo  or  where  time  is 
limited.  Shipping  Weights  Complete  with 
AMMETER  A BATTERY  CLIPS  12  to  15  Pounds. 
Order  from  your  Dealer,  or  send  check  for  Prompt 
Express  Shipment.  If  via  Parcel  Post  have 
remittance  include  Foetage  A Insurance  Charges, 
or  have  us  ship  the  Type  you  desire  C.  0 D. 


SMALL  ADS  OF 
BIG  INTEREST 

A MEETING  PLACE  FOR 
BUYERS  AND  SELLERS 

Space  In  this  department  costa  only 
30  cents  a line.  Minim nm  space  eight 
lines.  Payable  in  advance. 


VICTOR  PHONOGRAPH  HORNS  — 11  In. 
long.  Bell  9%  in.  wide.  Black  enameled  with 
polished  2H  In.  brass  end.  Ideal  for  ampBtr- 
ing.  Price  75c  each.  Ootne  early  em  only  a 
few  in  stock  and  no  mors  to  be  had.  Ns 
mall  or  C.  O.  D.  orders  filled.  Wireless  Press, 
Inc.,  326  Broadway.  N.  Y.  C. 

RADIO  SPECIAL 
STORAGE  BATTERIES 
6 Volt,  40-60  amp $10.00 


0 Volt,  00-80  amp. 

Fully  Charged.  9.  O.  B.  Boston.  No  charge 
for  Crating.  Brand  New;  Guaranteed  One 

Year.  Manufactured  By 

W.  & G.  TUFTS 


330  NEWBURY  STREET, 


BOSTON,  MASS. 


PATRNTS — Send  for  free  book.  Contains  valu- 
able Information  for  Inventors.  Send  sketch  of 
your  Invention  for  Free  Opinion  of  Its  patent- 
able nature.  Prompt  service  (Twenty  years' 
experience).  Talbert  A Talbert,  460  Talbert 
Building,  Washington,  D.  C. 


WE  HAVE  PLANT  and  equipment  to  manu- 
facture complete  components  or  parts  tor  wire- 
less apparatus,  for  distributors  end  manufac- 
turers. Based  on  extensive  mechanical  experi- 
ence, our  production  and  workmanship  will 
compete  with  market  demands.  Dkumant  Tool 
& Mfg.  Co.,  Inc.,  91-97  Runyon  Street, 
Newark,  New  Jersey. 


RADIO  CABINETS  with  All-Wood  Tone 
Chambers,  with  or  without  phonograph  com- 
bination. Any  quantity  In  stock  sizes  or  to 
order.  Columbia  Mantel  Oo.,  175  Powers  Street, 
Brooklyn,  N.  Y.  Telephone  Stagg  2726. 

DO  YOU  W1ANT  TO  SELL  vour  used  radio 
apparatus?  The  easiest  way  is  to  let  me  sell 
them  for  you.  Results  guaranteed.  Send  full 
description,  lowest  cash  price,  and  a quarter. 
I do  the  rest.  For  a good  set  at  a low  price 
buy  slightly  used  goods.  Send  me  your  name 
and  I will  see  that  you  get  what  you  want. 
R.  Coulter,  1949  Huntington  Dr.,  So.  Pasadena, 
California. 


PATENTS — Send  for  free  boob.  Contains  valu- 
able infonnation  for  inventors.  Send  sketch  of 
your  invention  for  Free  Opinion  of  its  patent- 
able  nature.  Prompt  service.  (Twenty  yean* 
experience).  Talbert  A Talbert,  460  Talbert 
Building,  Washington,  D.  C 


POSTPAID — $1.00  brings  you:  1 switch  lever, 
1%”  radius,  12  switch  points  complete  with 
nuts,  2 switch  stops,  2 neat  binding  poets.  All 
beautifully  skM-pleted,  A real  bargain — 2 
seta  for  $1.90.  Switch  points  % " diameter  with 
nuts,  per  dozen  mho — $2.50  per  100;  Switch 
Stops,  4 for  20c.  Attractive  binding  posts,  each 
10c,  $1.00  per  dozen.  Detector  Oups  94*  di- 
ameter, 20c ; with  Galena  Crystal  25c.  All 
nickel  plated.  C.  Chamberlain,  Berea,  Ohio. 
LEUIMUTE  the  ultra-sensitive  detector  cry- 
stal. Marvelous  for  clearness  of  signals  and 
music.  Brings  in  stations  loudly  that  weren’t 
heard  before.  Next  to  the  vacuum  tube  for 
sensitivity  and  ease  of  adjustment.  Guaranteed 
crystal  25  cents  coin,  LEUMAS  LABORATOR- 
IES. 309  Fifth  Avenue,  New  York. 


LEARN  WIRELESS 


IN  SPARE  TIME 
AT  HOME 

Professional  and  Amateur  Courses 
DEMAND  FOR  WIRELESS  OPERATORS  exceeds  the  supply. 
Experts  earn  big  pay,  $250  a month  to  $10,000  yearly. 

Wc  will  make  you  an  expert  wireless  operator  in  shortest 
possible  time.  No  previous  experience  required;  quick, 
easy,  interesting,  simplified,  Instruction  by  Radio  experts. 
We  give  best  theory,  text  books,  instruments  free  with 
courses.  Wc  are  recognised  as  foremost  wireless  institute. 

FreevT.r  Radio  Phone  Set 

given  with  professional  course;  also  wonderful  Omnigraph 
used  by  U.  S.  Government  in  your  license  examinations. 

1'KEIv — This  Learn-O-Grapta  Code 
Sender  illustrated  given  with 
Amateur  Course.  Simple- non- 
technical-qualifies  you  for  am- 
ateur license. 

Send  for  booklet,  “How  to 
Become  a Wireless  Operator." 

New  York  Wireless  Institute 
154  F Nassau  St.,  N.  Y.  C. 
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Do  You  Want  a First 
Class  Commercial 
License? 

When  you  decide  to  train  for  the 
wireless  service  bear  In  mind  the  fact 
that  the  Mata.  Badlo  and  Telegraph 
School  has  graduated  more  first  grade 
5*4  ar;{  e,MI  licensed  operators 


Send  for  ear  44-page  catalog  giving 
fall  particulars  to  prospective 
students. 

RADIO  ENGINEERING 
Classen  meet  each  Thursday  evening 
at  6:00  P.  H.— enrollment  limited. 
Subject : Design  of  Commercial  Tube 
Transmitter. 

WIRELESS  TELEPHONY 

CW — ICW.  Vacuum  Tubes.  Classes 
every  Tuesday  evening  at  6 :00  Send 
for  particulars. 

AMATEUR  CLASSES 

Every  Saturday  morning  from  10  A. 
M.  to  12  noon — prepares  for  amateur 
license. 

SALES — C-W — SERVICE 
We  carry  a full  line  of  Badlo  equip- 
ment and  are  counsellors  on  all  radio 
problems  especially  complete  receiv- 
ing and  transmitting  Installations — 
order  from  any  standard  catalog — 
mall  orders  filled.  Our  technical  staff 
Is  at  your  service. 

OPEN  EVENINGS 
Open  three  evenings  per  week.  Mon- 
day, Wednesday  and  Friday  until 
9 :30  P.  M.  and  Saturday  afternoon. 
O.  B.  KNTWISTLE,  Badlo  Director 
B.  F.  TBOP,  Telegraph  Director 

MASSACHUSETTS  RADIO  | and 
TELEGRAPH  SCHOOL,  Inc. 
18  Boylston  SL,  Boston,  Moss. 

Formerly  Boston  Softool  of  Telegraphy 
Established  1908 


BUILD  TOUR  OWN 

WIRELESS 

Telephone  and  Musical  Receiver 

Wa  Rear  Chicago,  000  Kllee,  Floe  an  Good 
Nights.  Pittsburgh,  Newark  and  New  York 
Come  la  good  aad  Load.  Yon  can  Do  the 
lame  on  a Single  Bulb. 

There  la  Radio  Music  In  the  air  each  eve- 
ning, and  the  living  voices  of  the  artists 
can  be  reproduced  In  yonr  own  home  and 
enjoyed  by  yon  and  your  friends. 

Are  yon  satisfied  with  your  receiving 
set  ar  would  you  like  to  build  one  that  will 
receive  over  6,000  miles  on  a Blngle  bnlb 
and  quit  experimenting?  One  that  will  be 
equal  to  any  regardless  of  claims  and 
price— with  which  you  can  hear  Honolulu, 
California,  German,  South  America,  French 
aad  English  stations  and  practically  all  of 
the  high  powered  foreign  and  domestic  sta- 
tions, as  well  as  amateur  stations  as  far 
west  as  New  Mexico,  and  the  phone  and 
music. 

Anyone  can  assemble  this  outfit  and 
wire  it  up,  and  the  remarkable  ranges  that 
may  be  obtained  will  surprise  you. 

Why  not  make  a set  up-to-date  and  ef- 
ficient ? Don't  experiment  with  unknown 
circuits. 

We  will  promptly  mail  yon  onr  sample 
diagram  of  a complete  short  and  long  wave 
receiver.,  176  to  20,006  metere,  together 
with  complete  Instructions  for  wiring  and 


assembling,  price  of  each  part  and  where 
they  can  be  bought,  leaving  nothing  to 
gnesa  about,  on  receipt  of  fifty  cents  In 
coin  or  stamps. 


Here  Is  a diagram  no  one  can  afford  to 
be  wlthant. 

VIRGINIA  NOVELTY  COMPANY, 

KABTINSBUBG,  WB8T  VIRGINIA 


m) 


h 


TYPE-202  J 


TYPE-201  J 


The  complete  line,  which  en- 
I gineers  have  pronounced  the 
best  on  the  market  and  in  full 
keeping  with  the  high  standard 
of  all  “Firco”  products. 

99%  Sterling  Silver  Contacts 
with  nickel-silver  springs.  Try 
them  out  and  test  against 
others  and  note  particularly 
their  resiliency  and  perfect 
contact. 

FIRCO  BULL  DOG  PLUGS 
Used  with  Firco  Jacks 

'•The  Harder  You  Tall,  the 
Tighter  It  Gripe" 


The  one  plug  that  you  DO  NOT 
need  a screw-driver  or  soldering 
iron  to  connect. 


FIRCO  JACK  PRICES 

Single  Circuit  open $ .70 


TYPE-204  J Single  Circuit  closed 


TYPE-203  J 


Double  Circuit  closed  1.00 

3 Spring  Automatic  Filament 

Control  1.20 

| 5 Spring  Automatic  Filament 

Control  1.50 


Immediate  Delivery 
Through  your  local  dealer 


JOHN  FIRTH  & COMPANY 

18  BROADWAY  NEW  YORK  CITY 


YOU 


Broadway,  New  York. 


tm  §&  Galena,  Radiocite 

prices  *“d  other  Radio  Supplies 

Crystals,  mounted  $0.30  By  Mail  — Low  Prices 

“ unmounted  .25  J 

Condenser,  fixed  re-  Complete  stock,  first  quality,  at  low  prices.  Orders  promptly 

celvlng  filled  by  mall.  Crystals  carefully  tested. 

Insulators,  aerial  . . . Jtti  mi  v-.  . • n,  m m,  * . 

Binding  Posts  ..Teewch  up  the  Kadio  onop  or  Newark 

Contact  Points,  per  —p.  . 

1000  18.00  un.Pl.  A 

Tuning  coils  .s.Bo  a 4.oo  41  South  Orange  Avenue,  Newark,  New  Jersey 
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erect  aerial.  Insert  tubes,  ' 
hook  on  batteries — and  listen  , 


Unexcelled'" Radio  Telephone  Reception 


DO  you  want  to  hear  all  the  broadcasting 
stations  within  1000  miles?  Do  you  want  a 
receiving  outfit  acknowledged  by  leading  ama- 
teurs to  be  “unexcelled  for  Radio  Telephone 
reception?”  Do  you  'want  a timer  24%  more  se- 
lective than  its  famous  predecessor?  Do  you 
want  to  practice  real  economy  by  buying  an 
outfit  that  will  render  more  value  per  dollar 
over  years  of  service  than  cheaper  sets? 

The  men  who  first  sent  messages  across  the 
Atlantic  in  the  recent  A.  R.  R.  L.  tests  have  se- 
lected, from  their  wealth  of  experience,  the 
equipment  shown  above  as  unsurpassed  in 
radio.  This  set  would  be  a handsome  addition  to 
the  most  tastefully  furnished  home.  It  is  an 
outfit  that  anyone  can  use  successfully,  without 
previous  experience,  to  entertain  a group  of 
friends.  And  it  is  also  an  outfit  that  in  the 
hands  of  an  expert,  accomplishes  record- 
breaking  results. 

Tested,  proven  units  are  combined  to  make 
a complete  set  without  a weak  link.  The  tuner 
is  the  famous  Paragon  R.  A.  Ten  regenerative 
receiver, — the  world’s  leading  short  wave 
timer.  To  this  is  added  its  companion  instru- 
ment, Paragon  D A 2 Vacuum  Tube  Detector 
and  two-step  amplifier.  Then  comes  the  Radio 


Magnavox,  which  sends  wireless  telephone 
concerts  as  well  as  code,  dearly  all  over  a 
room  or  hall  without  detracting  from  the  orig- 
inal tonal  qualities.  For  sharp  tuning  head 
phones  are  provided — Baldwin  type  “C,” 
standard  of  the  world.  Every  item  of  accessory 
equipment  is  supplied — of  a quality  consistent 
with  the  Paragon  instruments  that  form  the 
heart  of  this  set.  This  includes  3 Radiotron 
vacuum  tubes,  3 Eveready  “B”  Batteries,  1 
60-80  Ampere-hour  storage  battery,  specially 
built  for  radio  work,  and  our  Number  3 antenna 
equipment,  with  wire  and  insulators  for  a 4 wire 
100  ft.  aerial,  lead-in  wire,  ground  clamp,  etc. 

Not  a single  item  is  omitted  for  a complete 
installation.  The  actual  work  of  installation  is 
reduced  to  a minimum.  Simply  put  up  your 
aerial,  insert  tubes,  hook  on  batteries,  make  an 
easy  ground  connection — and  you  are  ready 
to  listen. 

The  price  complete  is  $258.50.  Quality  con- 
sidered, we  confidently  recommend  this  outfit 
as  today’s  best  buy  in  radio.  If  you  live  in 
New  York  examine  this  equipment  at  the  Con- 
tinental store.  If  you  live  further  away,  order 
by  mail.  Shipment  immediately  by  express,  ac- 
companied by  the  Continental  guarantee  of 
satisfaction. 


CONTINENTAL 

RADIO  AND  ELECTRIC  CORP. 


Dept.  E 


6 Warren  Street,  NEW  YORK  CITY 


‘NEW  YORK'S  LEADING  WIRELESS  HOUSE" 
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Vnna  Case,  grand  opera  star  from  the  Metropolitan  Opera  Company  sang  “Ave  Maria"  and  "Old  Mother,  My  Love,"  to  the  delight 

oi  thousands  of  radiophone  listeners 

IV hen  there  s music  in  the  air! 

BAKEUTE  - DILECTO 

THE  INSULA'I  ION  THAT  PERFORMS  THE  PROMISE 

W ill  help  you  in  its  perfect  reception 

Insist  on  the  genuine  BAKELITE-DILECTO.  There  is  only  one. 

Made  in  sheets,  rods,  tubes  and  special  shapes. 


OUROTHFR  Continental- 1 Jakclite  | 

PRODUCTS  Vulcanized  Fibre  J 


Comes  in  sheets,  rods, 
tubes  and  special  shapes. 


CONITE 


Comes  in  sheets  or  rolls 
from  .0005"  to  .020"  thick. 


THE  CONTINENTAL  FIBRE  CO. 

NEWARK,  DELAWARE 


233  Broadway,  New  York 

525  Market  St.,  San  Francisco,  Cal. 

301  Fifth  Avenue.,  Pittsburgh,  Pa. 


332  S.  Michigan  Ave.,  Chicago,  111. 

411  S.  Main  St.,  Los  Angeles,  Cal. 

89  Wellington  St.,  \Y '..  Toronto,  Out.,  Can. 


Digitized  by  v^.ooQLe 


Something  New  In  RADIO 

HAVE  YOUR  RADIO  QUESTIONS  BEEN  ANSWERED? 


IT  ERE  is  the  place  to  get  information  about 
* radio.  And  right  now  is  the  time  to  send  in 
your  questions.  We  are  equipped  to  answer  any 
question  on  the  subject,  no  matter  how  technical  or  involved. 
You  can  look  to  us  for  anything  from  a binding  post  to  the 
latest  in  radio  phonographs. 


Complete  Sets,  $15  to  $300 


carry  all  the  leading  makes  of  Radio  Apparatus,  as 

GREBE 

DORAN 

PARAGON' 

ACME 

AMR  AD 

WESTINGHOUSE 

HEAD  PHONES 

MURDOCK 

FEDERAL 

BR  ANDES 

\ V EST E R N E I .ECT R I C 

SWhen  in  New  York  visit  our  show  rooms  at  227-9  Fulton  Street, 
where  you  can  see  numbers  of  different  makes  of  sets  in  actual 
operation.  Also  tri-weekly  lectures,  and  complete  file  of  radio  publi- 
cations, instruction  books,  etc. 


9 We  make  a specialty  of  high  frequency  measurements,  including 
the  calibration  of  wavemeters  from  our  standard  All  measure- 
ments and  comparisons  made  by  an  expert  with  the  latest  high  fre- 
quency driver  circuit. 


Write  For  Large  Illustrated  Catalog 

.ArfitnlCAN  ELECTRO  TECHNICAL  APPLIANCE  COMPANY 

227-229-235  Fulton  Street,  New  York  City 
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“Black  Beauty”  Dial  and  Knob 


Our  No.  1373 — Made  in  3",  334”,  3^"  and  4",  with  3/16"  or  J4”  shaft,  to  retail 
at  75c,  90c,  $1.10  and  $1.25  each,  respectively.  They’re  all  guaranteed  not  to  warp, 
have  a permanent  jet  black  surface  with  genuine  silver  plated  calibrations  and 
figures  chemically  engraved  there  on.  Sold  without  knobs  to  manufacturers  if 
necessary. 

Small  Name  Plates  2x3/8"  in  Nickel  and  Black  with  the  following  different  titles. 


TICKLER 


Phones 

Aerial 

Ground 

Secondary 

Primary 


Audion 
Detector 
+ — 
Off 
On 


A Battery 
B Battery 
Vacuum  Tube 
Transmit 
1st  Step 


2nd  Step 
3rd  Step 

Grid  Variometer 

Input 

Telephone 


Detector  Tube 
Output 
Parallel 
Coupling 


These  and  any  special  design  in  any  shape,  size  or  finish 


2-S  RADIO  RECEIVER 

Western  Electric 

1 MADE  IN  U.S.A. 


Mr.  Manufacturer: 

Get  ahead  of  your  competitors  by  using  our  No.. 1373  Dial  for  enhanced  appearance,  moderate  price 
and  quick  deliveries.  Write  for  dealers,  jobbers  or  manufacturers’  prices. 


ETCHED  PRODUCTS  CORP. 

Detroit  _ v i » o'.  m.?  v Newark 

Milwaukee  Long  Island  City,  IN.  Y.  Boston 

Dee  Moines 
Seattle 


Tel.  Hunter*  Faint  6230-6231 


Newark 

Boston 

Chicago 

Cleveland 
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HAVE  your  panels  made  to  your  own  specifications.  Celoron  Radio 
Panel  Service  assures  you  the  highest  type,  best  serving,  best  looking 
radio  panels  made,  machined  and  engraved  to  your  own  individual 
specifications. 

✓"N  CONDENSITE  Ik  T 

CeloroN 

• 

Grade  10 — the  highest  type  of  radio  insulation  that  we  produce — has  a 
wide  variety  of  uses  in  the  radio  field.  It  is  extremely  high  in  surface  and 
volume  resistivity,  high  In  dielectric  strength  and  low  in  dielectric  losses. 
This  material  is  particularly  suited  for  panels  because  it  machines  easily,  en- 
graves beautifully  and  is  extremely  handsome  in  appearance.  It  has  been 
approved  by  the  Navy  Dept.,  Bureaus  of  Engineering,  and  is  the  grade  we 
recommend.  You  will  find  Condensite  Celoron,  Grade  10,  a high  type,  high 
test  material  in  every  sense  of  the  word.  Specify  it  when  you  next  order 
panels. 

Where  economy  Is  a factor  we  can  Bupply  panels  made  of  Vulcanized  Fibre  Veneer. 
This  material  is  made  of  a center  section  of  hard,  grey  vulcanized  fibre  veneered  on  both 


sides  with  a waterproof,  phenolic  condensation  product.  It  has  a fine,  smooth,  let  black 
surface,  machines  readily,  engraves  nicely  and  1s  applicable  for  use  in  the  construction 
of  radio  equipment  where  very  high  voltages  at  radio  frequencies  are  not  Involved. 


Celoron  Shielded  Plates  (patent  applied  for)  pre  made  with  a concealed  wire  mesh 
embedded  directly  under  the  back  surface  of  the  plate.  This  wire  shield,  when  properly 
grounded,  very  effectively  neutralizes  all  "howl”  and  detuning  effects  caused  by  body 
capacities.  Shielded  Plates  are  made  in  both  Condensite  Celoron  Grade  10  and  Vul- 
canized Fibre  Veneer. 

SEND  TODAY  FOR  OUR  RADIO  PANEL  GUIDE 

Are  you  an  enthusiast?  Write  today  for  our  radio  Panel  Guide  that  describes  these 
panels  In  detail — quotes  prices — and  tells  you  Just  what  the  panel  you  want  will  cost. 

Are  you  a Radio  Dealer?  Get  in  touch  with  us.  Learn  how  easily  Celoron  Radio 
Panel  Service  enables  you  to  sell  panels  completely  machined  and  finished  to  your  cus- 
tomer's specifications.  No  waste,  no  bother.  Write  for  our  special  Dealer  Proposition 
today. 

DIAMOND  STATE  FIBRE  COMPANY 

Bridgeport  (near  Philadelphia)  Penna. 

Branch  Factory  and  Warehouse,  Chicago, 

Offices  in  Principal  Cities 

In  Canada:  Diamond  State  Fibre  Co.  of  Canada,  Ltd.,  Toronto. 
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At  last  a simple,  compact,  inexpensive  radio  re- 
ceiver is  available  for  everyone  located  within  reason- 
able distance  of  a broadcasting  station.  This  is  the  new 
G.  E.  Radio  Broadcasting  Receiver  Model  E R-753. 

Model  E R-753  is  no  bigger  than  an  average  hand 
camera  and  is  easily  set  up  almost  anywhere.  Tuning 
is  as  simple  as  focusing  a pair  of  field  glasses.  In 
fact  any  member  of  the  family  can  learn  how  to  use 
it  in  a few  minutes. 

The  apparatus  comprises  a highly  sensitive  crystal 
detector,  tuning  inductance,  condenser,  and  other 
accessories — all  contained  in  a neat,  metal  E Z case. 
Telephone  head  pieces  are  supplied.  By  including 
G E antenna  equipment  A G-788  we  have  a com- 
plete set. 

Price 

Crystal  Detector  Radio  Receiver  Model  E R-753  $18. 00 
G E Antenna  Equipment  A G-788  7.50 

Total  for  complete  equipment  $25.50 
At  Your  Nearest  Radio  Dealer 


«AD»C  RECEIVER 

• w»00*l  t * 7Si 
• •mb'  NK*  »»:  «"  Util 

general  ELECTRIC  "0. 


Radio 


Corporation 

of  America 


Sales  Department,  Suite  1801 

233  Broadway,  New  York  City 
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Meeting  the  Demand 
for  Radio  Sets 

IT  is  natural  that  broadcasting,  carrying  news , music , lectures , concerts  and 
even  grand  opera  into  the  homes  of  the  American  people,  should  have 
created  a concerted  and  impatient  demand  for  radio  sets  and  apparatus — 
especially  the  popular  radio  receiving  sets. 

If  the  demand  for  radio  sets  and  apparatus  had  grown  normal  fy,  the  well- 
equipped  and  highly-organized  factories  supplying  the  Radio  Corporation  of 
America  would  now  be  producing  an  excess  over  the  market  requirements. 

Under  the  present  expansion  program  of  the  Radio  Corporation  of 
America  it  is  quite  possible  that  there  will  be  a surplus  production  within 
six  months. 

A Greatly  Expanded  Program 

trons,  Vacuum  Tubes,  etc.,  which  are  em- 
ployed for  reception. 

The  assurance  can  be  given  that  every 
scientific,  manufacturing,  organizing  and 
financial  resource  of  the  Radio  Corporation  ' 
of  America  is  being  used  to  meet  the  demand 
for  radio  devices. 

We  are  working  to  the  utmost,  not  merely 
to  supply  the  demand,  but  to  put  into  every 
set  and  every  piece  of  equipment  complete 
quality,  and  as  much  permanent  satisfac- 
tion as  a rapidly  developing  art  will  permit. 

We  are  asking  the  aid  of  our  distributors 
and  dealers  in  explaining  the  capabilities 
and  limitations  of  radio  sets  and  apparatus, 
and  we  welcome  their  co-operation  and  in- 
dulgence, as  well  as  that  of  the  public  itself, 
until  the  present  expansion  program  is  car- 
ried out. 


The  factories  manufacturing  for  the  Radio 
Corporation  of  America  are  operating  on  a 
greatly  expanded  production  program.  They 
are  straining  every  nerve  and  muscle  to  meet 
the  demand. 

It  is  not  merely  a question  of  men  and 

raw  materials.  There  are  limiting  factors  in 
some  of  the  delicate  equipment  parts,  and 
even  when  all  production  is  running  evenly, 
new  jigs,  dies  and  tools  must  be  espe- 
cially designed,  manufactured  and  installed 
before  the  production  forces  can  be  in- 
creased. 

As  a result  of  the  efforts  that  are  being 
made,  it  is  expected  that  within  the  next 
few  weeks  considerable  quantities  of  ma- 
terial will  be  shipped  on  orders  already 
placed.  This  applies  to  all  classes  of  radio 
sets  and  apparatus,  and  especially  Radio- 


A new  R.  C.  A.  Catalog,  covering  all  the  radio  devices  being  manufactured 
for  the  Radio  Corporation  of  America,  will  be  ready  for  distribution  within 
thirty  or  forty  days.  This  catalog  will  contain  timely  and  helpful  information 
of  great  value  to  the  wholesale  distributor,  the  retail  dealer,  and  the  user  of 
radio  apparatus. 


233  Broadway,  New  York  City 
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The  Magnavox  Radio,  con- 
structed on  the  electro-dynamic 
principle  (withmovablecoil)— 
the  most  sensitive  and  also 
powerful  converter  of  electrical 
energy  into  sound  waves. 


O enjoy  the  fullest  possible 
service  and  value  from  your  re- 
ceiving set,  equip  it  with  a 
Magnavox  Radio — the  scientif- 
ically correct  reproducer.  Comparative  tests 
by  experts  and  amateurs  alike  have  estab- 
lished Magnavox  Radio  as  the  world’s 
standard  loud-speaker. 

Concert  and  dance  music,  speeches,  songs — 
Magnavox  Radio  amplifies  them  all  in  vol- 
ume and  marvelous  clarity,  multiplying 
many  times  the  use  you  now  get  from  your 
wireless.  The  hookup  is  simple,  and  no 
extras  or  adjustments  are  required. 

No  wireless  receiving  set  is  complete  without  the  Magnavox 
Radio.  Any  dealer  will  demonstrate  for  you,  or  write  us 
for  descriptive  booklet  and  name  of  nearest  dealer. 

THE  MAGNAVOX  COMPANY 

Oakland,  California 

New  York  Office:  370  Seventh  Avenue,  Penn  Terminal  Bldg. 


The  .Magnavox  Power  Amplifiers  In- 
sure getting  the  largest  possible 
power  input  for  your  Magnavox  Ra- 
dio. Can  be  used  with  any  “B"  bat- 
tery voltage  up  to  1,000. 

2 and  3 stage 


MHg  2 and  3 stage 

AoAGA'AVOX 

1~1  tfiadlo 
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A Real  Radio  “B” 


24-Volt 


Storage  Battery 


Rubber  Screw  Capa  seal 
jars  tightly.  No  seepage 
between  jar  and  cover. 


Glass  Jars.  Leak-proof. 
Allow  clear  view  of  solu- 
tion-level. 


Threaded  Rubber  Insula- 
tion protects  the  plates. 


High  terminal  posts  permit 
ample  room  for  damps. 


Rubber  vent  plugs — easily 
removable. 


Connectors  heavy  enough 
to  provide  firm  grip  for 
damps. 


Heavy  Oak  Case.  Coated 
with  Acid-proof  paint. 


Built  especially  for  radio  recep- 
tion— to  bring  in  voice,  music 
and  signals,  louder,  clearer  and 
with  greatest  reliability.  Re- 
chargeable— will  last  for  years. 
Made  up  of  12  individual  2- volt 


cells  in  tubular  glass  jars.  Sep- 
arate cells  are  easily  added  to  in- 
crease voltage.  Threaded  Rub- 
ber Insulation  and  leak-proof 
glass  jars  eliminate  all  frying 
and  hissing  noises. 


Ask  about  the  Radio  “A”  Battery  of  the  special  Willard  All- Rubber  Radio  Type.  Eliminates 
all  ground  noises.  One  piece  rubber  case.  Threaded  Rubber  Insulation.  Absolutely  leak-proof. 


WILLARD  STORAGE  BATTERY  COMPANY. CLEVELAND.  OHIO 

Made  in  Canada  by  the  Willard  Storage  Battery  Company  of  Canada.  Limited,  Toronto,  Ontario 
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Cole  and  Morgan 

Publications 

Now  Issued  Only  By 

Wireless  Press,  Inc. 

326  BROADWAY 


Arts  and  Science  Series 

No.  3 Lessons  in  Wireless  Telegraphy  - - - 35c 
“ 4 Operation  of  Wireless  Telegraph  Apparatus  35c 

“ 5 Wireless  Construction  and  Operation  for 

Beginners  - --  --  --  --  - 35c 

“ 6 Experimental  Wireless  Construction  - - 35c 
“ 7 Home  Made  Electrical  Apparatus — Part  1 35c 


“ 10  Home  Made  Toy  Motors  -----  3 Sc 

“7,8,9  Home  Made  Electrical  Apparatus 

Parts  1,  2,  3,  Cloth  - - - - - $1.50 

Please  send  no  stamps 

JOBBERS  AND  DEALERS— WRITE  FOR  OUR  DISCOUNT  SCHEDULE 

Wireless  Press,  Inc. 

326  BROADWAY  NEW  YORK 
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NEW  YORK 


Sole  Sales  Agent  for 
JOHN  FIRTH  & COMPANY,  INC. 

New  York 

Are  now  arranging  Distributors’  and  Dealers’  Territories.  Com- 
munication should  be  made  to  Mr.  H.  A.  Brennan,  Sales  Manager  for 
Distributors’  and  Dealers’  arrangements  for 

The 

VOCA  PHONE 

A FIRCO  PRODUCT 

The  Finest 

Wireless  Telephone  Instruments 
in  the  World 


Since  1901  John  Firth  has  been  making  the  finest  wireless  equipment 
it  is  possible  to  produce.  The  superb  quality  of  “Firco  Products”  is 
attested  by  the  fact  that  they  are  built  to  precisely  the  same  high 
standards  set  up  by  Mr.  Firth  in  providing  equipment  for  the  fol- 
lowing Governments: 


UNITED  STATES 

FRANCE  JAPAN  ARGENTINA  CHILE 

GREAT  BRITAIN  BRAZIL  PERU  THE  NETHERLANDS 

Not  only  are  “Firco  Products”  designed  along  the  most  advanced  lines,  but 
they  also  incorporate  parts  and  accessories  made  under  the  most  valuable 
patents  covering  wireless  equipment. 


II 


lilliliiHiUlt 
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Make  your  own 
Loud  Speaker 
for  60c 


SIMPLY  snap  a Stramcy  coupler 
on  one  unit  of  your  head- 
phones (as  shown),  attach  it  to 
the  tone  arm  of  your  phonograph 
and  you  have  a highly  satisfactory 
loud  speaker.  The  sound  chamber 
of  a good  phonograph  reproduces 
wireless  telephone  broadcasting 
with  a rich  clear  tone.  Invest  60c 
and  five  minutes  in  this  easy  way 
of  making  a loud  talker  J 

npHE  new  Radisco  Pura-ton 
I Detector  Stand  provides  for 
unusually  fine  crystal  adjustment 
without  sacrificing  ruggedness. 
Price  $2.25.  (Parts  sold  separately 
to  manufacturers  of  complete  in- 
struments.) 

T NSULATE  your  aerial  with  the 
*■  new  Radisco  Black  Insulator. 
Perfect  insulation  for  25c. 


A BSOLUTE  and  automatic  pro- 
tection  from  lightning.  . No 
switch  to  forget.  Approved  by  the 
National  Board  of  Fire  Under- 
writers, Electrical  No.  3962.  For 
the  assurance  of  perfect  safety, 
order  a Protec-ton  now  from  your 
dealer.  Remarkable  value — $2.50 
complete. 


Protect  your  home  and 
radio  instruments  with  the 


RADISCO  PR0TEC-T0N 


| ( Automatic  Lightning  Arrester 


RADIO  DISTRIBUTING  CO.,  Newark,  N.  J 


Examine  all  these  new  “ Radisco  Recommended " products  at  your  regular  radio  dealer. 
He  can  secure  a liberal  supply  without  delay. 


— ^ 

r"iL_  i 

L 
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Charge  Your 
Battery  at  Home 

rEEP  vitality  in  the  battery  for  your  vacuum 
tube  receiving  set  by  using  the  Rectigon 
Battery  Charger. 

The  Rectigon  is  a small,  inexpensive  device  that 
will  charge  your  radio  battery  over  night.  It  is  en- 
tirely automatic  in  operation  and  needs  no  attention 
after  it  is  started. 

The  Rectigon  is  portable — it  can  be  placed 
wherever  desired.  The  absence  of  oil  or  grease 
assures  against  damage  to  your  floor  or  rugs. 

It  is  as  indispensable  to  your  vacuum  tube  wire- 
less equipment  as  is  the  battery,  itself. 

For  details  regarding  the  various  sizes  of  this  type 
of  battery  charger,  write  for  our  Folder  F-4491, 
“Charging  the  Radio  Battery  at  Home.” 


WntlnthouH  Electric  A Manufacturing  Ca. 
Eaat  Pittsburgh,  Fa. 

Sales  Offices  In  All  Principal  American  Cities 


Westinghouse 

w w R E CT I CON  ^BATTERY  CHARGING 
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“ There’s  No  Place  Like  Home ” 
To  Charge  Your  Radio  Battery 


If  you  use  tubes  in  your  radio  receiver  you  use  a 
storage  battery. 

If  you  use  a storage  battery  it  must  be  charged. 

Charge  Your  Storage  Battery  at  Home 
with  a Tungar  Battery  Charger 

Without  taking  the  battery  out  of  the  house  — in  fact, 
without  moving  it  at  all  — you  can  charge  it  easily  and 
quickly  at  a minimum  of  expense,  trouble  and  lost  time. 

Isn’t  this  much  better  than  taking  the  battery  to  a charging 
station,  leaving  it  a day  or  two,  paying  from  750  to  a couple 
of  dollars  and  then  carrying  it  back  again? 

The  Tungar  is  a small,  compact  rectifier  which  connects  to 
any  a.  c.  lighting  circuit  wherever  there  is  a socket  or  recep- 
tacle and  requires  no  attention  while  operating.  Its  first  cost 
is  not  high  and  it  can  be  operated  by  anyone  without  the 
slightest  danger  of  injuring  the  battery.  Send  for  new  radio 
booklet  and  prices. 

General AElectric 

General  Office  AflfVnfl  Saks  Offices  in 

Schenectady,  NY  W w 111  JJJ  Ca  I IV  all  large  cities 

When  writing  to  advertiaers  please  mention  THB  WIRBLBSS  AGE 


Digitized  by  v^.ooQLe 


THE  WIRELESS  AGE 


May,  1922 


How  Do  I Come  Through  ? 

I Cant  Depend  on  My  Ammeter!” 


You  don’t  hear  such  statements 
from  users  of  the 


Thermo-Ammeter 

This  Instrument  has  made  the  measurement  of 
high  frequency  currents  as  simple  and  reliable  as 
any  ordinary  electrical  measurement. 

It  is  free  from  all  the  objections  and  uncertainties 
of  the  "hot  wire”  types. 

It  is  highly  accurate  and  thoroughly  compensated 
against  temperature  or  working  errors ; it  is  in- 
stantly responsive ; it  has  no  zero  error  or  lag,  and  is 
designed  and  built  to  give  permanent  satisfaction. 

It  is  a truly  scientific  Instrument  and  is  the  most 
economical  type  that  can  be  used  in  the  antenna. 


This  Instrument  is  in  service  in  many  thousands  of  Transmitting  Sets, 
including  most  governmental,  commercial  and  marine  outfits,  and  is  now 
being  bought  in  large  quantities  by  amateurs  and  experimenters  to  replace 
unsatisfactory  types. 

Complete  information  concerning  this  particu- 
lar Instrument  and  the  complete  group  o/ 

Weston  Radio  Instruments  is  contained  in 
"Circular  J."  Write  for  it.  If  your  dealer  can- 
not supply  your  needs  from  stock,  we  shall 
be  glad  to  do  so. 


WESTON  ELECTRICAL  INSTRUMENT  Co.  T 27  Weston  Ave.,  Newark,  N J. 

Branch  Offices  in  the  Larger  Cities 


When  wriUng  to  advertiser*  please  mention  THE  WIBBLESS  AQB 


Digitized  by 


May,  1922 


THE  WIRELESS  AGE 


15 


The  CAPITAL  Serves  Indiana,  Ohio 

and  Kentucky 


Capital  Radio  Supply  Company,  located 
at  Indianapolis,  was  organized  by  promi- 
nent business  men  for  the  purpose  of  supplying 
this  territory  with  the  finest,  most  dependable 
and  efficient  radio  equipment  made. 

Among  the  prominent  manufacturers  who  are 
represented  by  this  company  are  Grebe,  Ken- 
nedy, Remler,  King  Am-pli-tone,  Hipco  Batteries, 
Western  Electric,  Signal  and  Tuska. 

Because  of  the  financial  strength,  the  experi- 
ence and  efficiency  of  the  organization  and  the 
geographical  location,  the  Capital  Radio  Supply 
Company  is  logically  the  distributor  to  success- 
fully handle  this  rich  territory. 


Interior  of  Salesroom 


CAPITAL  RADIO  SUPPLY  COMPANY,  Inc 

Indianapolis,  U.  S.  A. 


When  writing  to  advertisers  please 


mention  THE  WIRELESS  AGE 
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If  It’s  An  AETACO  You  Know  It’s 

The  Best  There  Is 


>«°W80  £ 
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Dials 

The  dials  here  illustrated  are  German  Silver, 
made  according  to  Government  Specifications. 
They  are  especially  desirable  for  those  making 
Regenerative  Sets.  All  models  anti-capacity 
type,  illustrated  actual  size. 

Variocoupler  Dial  $1.20 

Grid  Variometer  Dial  1.40 

Plate  Variometer  Dial  1.40 

Condenser  Dial  1.20 

Condenser  Dial,  without  knob 90 


Bakelite 

Genuine  XX  Bakelite  and  Formica,  all  sizes 
and  widths,  cut  to  your  measure- 
ments   $2.25  per  lb. 

Cabinets,  6x6x12 2.50  up 
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New  Model  Crystal  Detector 

AETACO  New  Model  Crystal  Detector,  mounted  on  Genuine 
Bakelite  XX  base — not  moulded.  Double  rubber  tip  binding  posts. 
Supplied  with  super-sensitive,  mounted  galena  crystal.  Over-all  di- 
mensions of  detector  2^4"x2"x2".  Net  weight  % lb.  £0  AA 
Shipping  weight  Yi  lb.  Price 


AETACO  Inductance  Coil  Mounting 

The  AETACO  3 Coil  Inductance  Coil  Mounting  is  manufac- 
tured from  Genuine  Grade  XX  Bakelite — not  moulded.  Con- 
sists of  three  Bakelite  standard  plugs  held  in  place  by  Bakelite 
frame.  Plugs  are  mounted  on  bearings  which  makes  coupler 
between  coils  changeable  at  will.  All  metal  parts  nickel  plated. 
Connecting  wire  soldered  on  rear  of  plugs  allows  am 
of  easy  connection.  Shipping  weight  1 lb.  Price  - -«pO.UU 


Write  For  Catalog  I 


American  Electro  Technical  Appliance  Co. 


227-229-235  Fulton  St. 


New  York  City 


When  writing  to  advertiser*  please  mention  THE  WIRELESS  AGE 
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In  Our  Opinion 


'T'HERE  are  marked  advantages  in  high,  or,  radio 
frequency  amplification  over  the  low,  or  audio 
frequency  method  of  amplifying  in  reception.  Audio 
P frequency  has  its  place  in  land  wire  cont- 

p°  10  munication  and  in  the  modulation  circuits 

requenc Qf  a racjjophone  transmitter,  but  when 

mp  ifica  ion  ampijficatjorl  at  the  radio  receiver  is  de- 
sired it  is  certainly  not  good  engineering  practice  to 
first  rectify  the  incoming  high-frequency  current  and 
then  amplify  the  rectified  current  at  audio  frequency. 
For  one  thing,  static  and  other  undesirable  noises  are 
of  audio  frequency,  and  when  that  form  is  used  in  re- 
ception they  are  amplified  to  the  same  degree  as  in- 
coming signals.  When  radio-frequency  is  used,  static, 
induction  and  other  disturbances  are  amplified  only 
slightly,  if  at  all.  This  one  big  advantage  of  high- 
frequency  amplification  appears  to  be  sufficient  reason 
for  its  general  adoption. 

There  is  another  reason  of  equal  importance,  how- 
ever. 

The  detector  tube  of  a receiving  circuit  rectifies,  and 
so  makes  audible  incoming  high  frequency  signals  of 
either  continuous  or  discontinuous  waves.  On  weak 
signals,  however,  the  tube  will  function  only  to  a cer- 
tain point.  Where  signals  are  too  weak  to  be  detected 
and  rectified  by  the  detector  tube,  they  are  lost,  and  no 
amount  of  audio  frequency  amplification  will  help 
matters.  The  proper  thing  to  do,  therefore,  where 
reason  or  desire  exists  to  warrant  it,  is  to  amplify  the 
radio  frequency  of  incoming  signals,  then  detect  it, 
and  again  amplify  the  resultant  audio  frequency. 

A number  of  textbooks  contain  diagrams  of  radio 
frequency  amplification  circuits,  but  while  all  of  these 
will  operate  satisfactorily  on  frequencies  from  500,000 
down  (or  wavelengths  600  meters  and  up),  there  has 
been  only  one  circuit  up  to  the  present  time  which  will 
operate  efficiently  on  frequencies  in  the  neighborhood 
of  1,500,000  (200  meters),  that  being  the  resistance- 
coupled  super-heterodyne  circuit  developed  by  Arm- 
strong and  used  by  Godley  at  Ardrossan.  This  super- 
heterodyne circuit,  while  affording  marvellous  ampli- 
fication, calls  for  the  use  of  so  many  tubes  that  its 
use  is  practically  prohibitive  to  the  average  amateur. 

In  the  super-heterodyne  arrangement  used  by  God- 
ley  (which,  by  the  way,  was  not  unduly  elaborate), 
nine  tubes  were  used  for  spark  signals,  and  an  addi- 
tional external  heterodyne,  ten  in  all,  for  C.W.  recep- 
tion. This  number  of  tubes  is  required  because  a 
considerable  proportion  of  the  incoming  energy  is  lost 
in  the  transfer  coils  which  this  type  of  circuit  makes 
necessary  between  the  high  and  intermediate  circuits 
and  again  between  the  intermediate  and  low,  or,  audio- 
frequency circuit.  Roughly,  this  arrangement,  while 
extremely  sensitive  and  reliable,  is  beyond  the  average 
amateur,  for,  in  addition  to  first  outlay  for  assembly 
and  installation,  there  is  an  exceedingly  heavy  drain  on 
the  facilities  for  filament  heating,  the  average  current 
for  the  number  of  tubes  used  by  Godley  being  10 
amperes. 

The  new  iron-core  transformers  which  are  now  avail- 
able to  the  market  have  undoubtedly  solved  the  prob- 
lem of  amplification  at  high  frequencies,  having  been 
designed  to  work  on  a broad  band  of  frequencies, 
without  tuning,  at  which  most  amateur  operation  is 


carried  on  and  also  over  a wide  band  of  lower  frequen- 
cies. The  circuits  are  similar  to  those  used  for  audio 
frequency  amplification. 


^ OMMON  sense,  and  the  Fire  Underwriters,  both 
^ dictate  that  with  the  coming  of  summer  every  op- 
erator of  a transmitting  or  receiving  radio  station  em- 
Prolection  ploying  an  outdoor  antenna  should  pro- 


n from  lightning.  An  antenna  is  no  more 

<8  mns  Qf  a menace  during  an  electrical  storm 

than  a telephone  wire,  an  electric  light  wire,  or  even 
the  wiring  of  doorbells  and  other  interior  communicat- 
ing systems.  Yet  the  menace  exists  and  the  possi- 
bility of  damage  should  be  reduced  to  a minimum. 

There  are  several  ways  of  protecting  a building,  t,he 
antenna  lead-in  may  be  disconnected  and  the  end 
dropped  to  the  ground,  outside.  But  this  is  not  a good 
method  unless  each  time  the  antenna  is  disconnected 
the  lead  is  clamped  to  a ground  pipe  in  order  to  pro- 
vide a path  of  low  resistance.  When  the  antenna  lead 
is  merely  thrown  on  the  ground,  a high  resistance  ex- 
ists between  the  antenna  and  ground,  which  is  liable 
to  cause  a lightning  discharge  to  jump  from  the  an- 
tenna to  other  nearby  objects  which  offer  a path  to 
ground  of  lower  resistance. 

Two  devices  for  lightning  protection  have  the  ap- 
proval of  the  National  Electric  Code — the  manually 
operated  switch  and  the  grounded  short  gap. 

W7ith  the  manually  operated  lightning  switch  thrown 
to  the  grounded  position,  heavy  electrical  surges  in- 
duced in  the  antenna  system  by  nearby  lightning  dis- 
charges pass  swiftly  to  ground. 

The  grounded  short  gap  operates  automatically.  It 
consists  of  two  electrodes  held  in  a fixed  position  in  a 
sealed  chamber  from  which  the  air  has  been  exhaust- 
ed, and  it  has  been  found  that  inductive  currents 
readily  pass  through  the  gap  in  the  thin  air  in  the 
chamber. 

But  whatever  the  device,  a good  ground  connection 
should  be  provided.  Two  or  three  lengths  of  galvan- 
ized pipe  driven  at  least  four  feet  into  the  ground  is  a 
good  arrangement ; also  metal  plates  buried  in  thfe 
ground,  two  or  three  feet  below  the  surface;  or,  the 
connection  may  be  made  to  a water  pipe.  The  con- 
ductor running  from  the  lightning  protective  device 
to  ground  should  be  not  smaller  than  a No.  4 copper 
wire,  copper  tubing  )4  inch  outside  diameter,  or  cop- 
per ribbon  % inch  wide.  The  conductor  must  be 
mounted  on  insulators  and  must  be  at  least  5 feet 
clear  of  the  building.  All  connections  should  be 
soldered. 

There  are  very  few  cases  on  record  of  lightning 
having  actually  caused  any  damage  to  radio  stations. 
The  chances  are  no  greater  than  for  any  other  build- 
ing. The  impressive  total  of  600,000  radio  installa- 
tions in  American  homes  at  the  present  time  at  least 
calls  for  a word  to  the  effect  that  a well-grounded 
antenna  is  not  only  itself  protection  again  the  effects 
of  lightning,  but  is  also  a protection  to  the  building  on 
which  it  is  installed. 

The  EniTOR. 


vide  some  approved  form  of  protection 
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Meet  the  Opera  Star  Who  Calls  Radio  “Weird” 
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CPEAKING  for  the  first  time  in  an 
^ interview  directed  especially  to- 
ward radio  listeners,  Marie  Sundelius, 
for  six  years  a star  in  the  Metropolitan 
Opera  Company,  declares  the  future  of 
radio  will  reveal  a heavy  demand  for 
the  very  best  in  music.  Read  her 
interesting  prophecy  on  page  29 
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Listeners  Want  to  See  Her,  Says  Dainty  Singer 
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Prima  Donna  Introduces  Radio  to  the  Stage 
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OLGA  STECK,  petite  and  beautiful 
star  of  the  new  musical  comedy 
"Sue,  Dear"  is  billed  as  “ A Girl  You're 
Sure  to  Love"  which  seems  specially 
applicable  to  radio  fans  to  Tvhom  she 
expresses  gratitude  for  their  letters  of 
appreciation,  in  an  interview  on  page  35 
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Know  This  Friend  of  Phonograph  and  Radio? 


/ A ULmH  1 t*l\ — that  s Lfitly  Jones 
creed.  Billy,  seen  above  with  his 
characteristic  smile,  made  'em  laugh 
from  WJZ.  And  the  reason  for  his 
success  is  given  in  the  interview  on  page 
39.  Jones  has  no  peer  on  the  phono- 
graph or  on  the  air  as  a humorous  enter- 
tainer and  a singer  of  popular! songs 
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Radio  Appeals  Alike  to  Beauty  and  the  Beast 


And  radio  brings  joy  to 
Jiggs  and  Maggie  of 
comic  page  fame.  At 
last  a way  has  been  found 
to  make  Jiggs  stay  home 


From  her  room  in  a New  Y orl(  hotel,  Ethel  Hart  en- 
deavors to  hear  Brool(line,  Mass.,  where  someone  near 
and  dear  is  trying  to  get  a message  "across” 


Even  the  beast  listens.  "Jocko  da  monk"  has  learned  something  nett,  and  like  the  rest  of  "Darwin's  descendants",  he’s  a 
radio  fan.  It  is  not  wholly  clear  whether  Jocko  is  listening  to  a Russian  ballad  in  the  original,  or  to  some  choice  bit  of 
jazz,  but  whatever  it  is,  his  quizzical  expression  doesn’t  disclose  his  opinion  of  radio  as  a counter-irritant  to  monkey  itches 
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Official  Washington  Lends  Eager  Ear  to  Radio 


Latest  of  the  diplomats 
from  overseas  to  install  a 
set  is  H.  H.  Bryn.  Nor- 
wegian minister  in  Wash- 
ington 


American  officials,  however, 
were  first  to  install  sets  in 
their  offices.  The  photo 
shows  that  of  Edwin  Denby. 
Secretary  of  the  Now 


Not  content  with  a set  in  his  home. 
Secretary  of  State  Hughes  had  this 
one  placed  in  his  office  in  the  State 
Department 


General  John  J.  Pershing,  Commander  of  the  American 
Army,  fell  an  easy  victim  to  radio  telephone  broadcasting, 
for  he  can  combine  pleasure  with  duty  in  following  closely 
the  development  of  air  communication,  so  vital  to  mobile 
forces  in  time  of  war 


And  so  did  Herbert  Hoover.  Secretary  of  Commerce. 
He  should  make  a good  job  of  governmental  regulation, 
for  he  is  a genuine  radio  fan  and  is  getting  first  hand 
knowledge  of  the  problems  associated  with  the  limitation . 
of  wave  length  bands  and  possible  resultant  confusion 
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Radio  Penetrates  Even  Behind  the  Calcium  Lights 


In  the  movie 
studio  Gloria 
Swanson  finds 
time  to  listen  in 
between  t h e 
“ shooting ” of 
scenes 


And  in  her  dress- 
ing room  between 
acts  Jane  Rich- 
ardson, star  of 
“ Just  Because 
hears  broadcasted 
programs 


Everyone  l(nows  the  Dolly  Sisters. 

They  are  seen  here  at  a Brooklyn  ^ 
theatre  where  the  famous  dancing  y 
pair  listened  in  and  caught  the 
popular  fever 
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In  All  the  Realm  of  Childhood  Radio  Is  King 


Because  he  is  only  four,  the 
young  son  of  W alter  Garvey 
of  Fordham,  N.  Y.,  tries 
to  send  on  a receiver 


The  modern  child  finds  no  ter- 
rors in  the  bath.  Thomas  and 
George  Mahlia  of  Brooklyn 
enjoy  themselves  in  a manner 
which  is  self-explanatory 


Little  Dorothy  Hasselbrook's  Daddy 
ran  out  of  bedtime  stories  just  about  the 
time  radio  became  popular — then  the 
problem  n>as  solved  To  Dorothy’s  com- 
plete satisfaction 


A radio  set  will  help  pass  the  time  when  the  fish 
aren  t biting  says  Jimmy  Dunn — a young  convert 

to  radio 
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The  Permanency  of  Broadcasting 

How  A Scientific  Novelty  Developed  In  Eighteen 
Months  to  a Necessary  and  Popular  Service  — 

Present  Limitations  and  the  Line  of  Future  Extension 

By  H.  P.  Davis 


IT  is  always  unsafe  to  assume  the 
role  of  a prophet,  but  the  writer 
presumed  to  take  such  a chance 
more  than  a year  ago  when  in  a pub- 
lished article  he  made  the  following 
statements : 

“The  adaptability  of  the  radiophone,  to 
broadcasting  reports,  news,  entertainments, 
concerts,  lectures,  etc.,  creates  a field  par- 
ticularly its  own,  and  it  is  reasonably  cer- 
tain that  the  future  will  see  many  changes 
in  the  present  accepted  methods  of  conduct- 
ing such  functions  and  entertainments.  It 
is  quite  possible  that  especially  constructed 
transmitting  rooms  will  be  provided  for 
such  purposes,  so  that  voices  and  music 
will  be  broadcasted  through  unbounded 
areas  and  listened  to  by  invisible  and  widely 
distributed  audiences  of  vast  numbers.  The 
same  opportunities  would  thus  exist  for  the 
country  dweller  as  for  the  city  resident, 
and  inmates  of  hospitals  and  sanitariums, 
and  sick  people  and  invalids  in  the  home 
would  have  opportunities  for  pleasures  and 
diversions  now  denied  them.  A transmit- 
ting system  of  this  character  would  have 
the  further  great  advantage  of  doing  away 
with  the  necessity  of  appearing  in  person 
in  public  halls  and  auditoriums,  the  capaci- 
ties of  which  at  best  are  quite  limited. 

"The  importance  of  reaching  such  tre- 
mendous numbers  of  people,  with  practi- 
cally no  effort,  offers  great  possibilities  for 
advertising  and  the  distribution  of  news  and 
important  facts,  and  in  reality  introduces  a 
‘universal  speaking  service.’  It  is  not  un- 
reasonable to  predict  that  the  time  will 
come  when  almost  every  home  will  in- 
clude in  its  furnishing  some  sort  of  loud- 
speaking radio  receiving  instrument,  which 
can  be  put  into  operation  at  will,  permit- 
ting the  householder  to  be  in  more  or  less 
constant  touch  with  the  outside  world 
through  these  broadcasting  agencies. 

“The  field  of  radio  application  is  practi- 
cally unlimited  in  the  important  affairs  of 
the  world,  and  this  development  will  mark 
one  of  the  great  steps  in  the  progress  and 
evolution  of  mankind.” 

What  is  the  situation  today?  In  a 
period  of  wide-spread  business  de- 
pression, and  thus  a most  inauspicious 
one  for  a new  venture,  radio  is  a topic 
of  as  universal  interest  as  the  weather; 
and  the  spell  of  radio  broadcasting 
especially  is  becoming  world-wide. 

It  is  probably  a fact  that  no  facil- 
ity or  service  has  ever  received  such 
instant  response  from  the  public  or 
has  grown  so  fast  in  popularity,  and 
at  a time  when  the  public  buying  pow- 
er was  generally  believed  to  be  nil,  a 
market  has  been  developed  which  is 
limited  only  bv  the  ability  of  manu- 
facturers to  supply  apparatus. 

Civilization  progresses  in  direct  ratio 
to  the  advance  in  communication  and 
transportation  facilities,  and  the  public 


H.  P.  Davis,  Vice-President  of  the  Westing- 
house  Electric  and  Manufacturing  Company 

is  quick  to  recognize  and  seize  upon, 
and  make  use  of,  any  new  develop- 
ments in  either  of  these  services.  In 
a sense,  radio  broadcasting  as  a serv- 
ice has  opened  a new  field  for  public 
communication,  and  what  has  been 
more  or  less  of  a scientific  novelty,  or 
possibly  a visionary  dream,  has  be- 
come almost  overnight  an  accom- 
plished fact  and  a wide-spread  and 
necessary  popular  service. 

It  is  fascinating  in  its  mystery,  and 
this  is  undoubtedly  one  of  the  greatest 
attractions  in  its  first  appeal  to  the 
imagination.  But  it  is  destined  to  be 
something  more  than  a fascinating 
novelty,  for  as  the  possibilities  of  radio 
unfold  we  see  before  us  a wonderful 
and  permanent  public  service  compara- 
ble with  other  modern  facilities  and 
conveniences  in  its  ability  to  make  life 
easier  and  better.  Radio  annihilates 
distance,  reducing  it  to  nothing,  since 
the  element  of  time  scarcely  enters  into 
the  speed  of  the  transmission  andean 
be  entirely  disregarded  when  it  is  pos- 
sible to  encircle  the  globe  in  a small 
fraction  of  a second  with  a radio 
wave. 

We  all  realize  that  the  interest  of 
the  public  is  fickle  and  that  the  mys- 
tery of  this  wonderful  agency  will 
wear  off  as  it  ceases  to  be  a novelty, 
but  even  admitting  that,  the  element 
of  permanency  is  present  in  radio 
broadcasting.  This  is  evidenced  by 
the  thousands  of  letters  that  have  been 
received  from  the  radio  audiences,  of 
which  the  following  are  samples: 
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"I'm  an  old  lady,  almost  blind, 
75  years  old.  My  youngest  grand- 
son, an  18-year-old  senior  in  high 
school,  installed  one  of  your 
radio  sets  for  me  last  Monday, 
March  20,  and  I have  enjoyed 
three  fine  concerts  and  two  noon- 
hour  services  at  Trinity  Church. 
You  are  doing  much  good  and 
giving  great  pleasure  to  the  many, 
many  ‘shut-ins’  like  myself.” 

“We  are  located  up  on  the  lone- 
some mountains  of  Southeastern 
Kentucky.  We  listened  in  on  your 
program  last  evening,  and  we  cer- 
tainly appreciate  this  very  excel- 
lent music.  We  are  about  200 
miles  from  any  large  city,  so  you 
will  understand  why  this  is  such 
a great  treat  to  us  and  our  min- 
ers.” 

“We  enjoyed  every  bit  of  Tues- 
day night’s  program,  but  especial- 
ly the  talk  given  by  the  ‘Bird 
Man.’  We  are  country  people 
and  you  know  we  live  very  near 
to  nature,  so  his  talk  of  the  birds 
was  very  interesting  to  us.  We 
are  thankful  to  have  lived  to  see 
this  possible  and  we  are  surely 
indebted  to  you  people  who  make 
it  so.  Being  elderly  people  and 
during  the  winter’s  bad  weather 
not  often  able  to  get  out,  it  is  a 
very  great  thing  for  us  to  be  able 
to  enjoy  such  things  by  radio.” 

Half  our  population  resides  in  the 
country,  and  conditions  similar  to 
those  recited  in  these  letters  will  pre- 
vail. But  consider  also  what  it  means 
to  the  sick,  the  infirm  and  the  aged, 
even  though  they  may  be  residents  of 
the  cities. 

The  broadcasting  of  church  services 
alone,  which  was  initiated  by  KDKA, 
the  Westinghouse  Electric  and  Manu- 
facturing Company’s  broadcasting 
station  at  East  Pittsburgh,  Pennsyl- 
vania, would  in  itself  be  sufficient  to 
make  radio  broadcasting  permanent 
and  invaluable.  This  service  met  with 
instant  response,  for  it  was  at  once 
unique  and  compelling  it  its  appeal  to 
people  of  all  ages,  classes  and  denomi- 
nations, and  is  proving  to  be  one  of 
the  greatest  publicity  and  beneficent 
features  ever  presented;  it  is  doing 
more  to  enlarge  the  church’s  sphere  of 
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influence  than  any  medium  heretofore 
utilized. 

As  radio  broadcasting  is  developed 
today  it  has  one  feature  not  possessed 
by  any  other  service  in  existence,  and 
except  for  the  comparatively  small  cost 
of  the  initial  installation,  it  is  without 
favor  and  without  price.  Everyone 
can  occupy  a “free  reserved  seat”  at 
any  and  every  radio  broadcasting  per- 
formance. This  is  an  important  fact 
not  generally  recognized,  for  while  one 
large  electrical  manufacturing  com- 
pany initiated  the  service  and  several 
companies  are  now  maintaining  broad- 
casting stations,  the  only  financial 
support  they  receive  for  this  costly 
service  is  the  possible  profit  from  the 
sale  of  receiving  apparatus  of  their 
manufacture;  but  there  are  hundreds 
of  other  manufacturers  and  dealers 
who  are  manufacturing  and  selling  re- 
ceiving apparatus  also,  who  do  not 
support  this  service  in  any  way  what- 
ever and  who,  because  of  this  service, 
reap  large  benefits  without  exertion 
or  expense  on  their  part. 

It  is  doubtful  if  there  is  any  way  in 
which  this  service  can  be  made  a di- 
rect revenue  producer  for  such  com- 
panies or  institutions  as  foster  it.  Rec- 
ognizing this  fact,  there  must  then  be 
developed  sufficient  indirect  value  to 
those  maintaining  radio  broadcasting 
stations  to  make  it  profitable  for  them 
to  operate  and  develop  this  service. 

To  the  uninitiated  it  probably  seems 
a simple  matter  to  install  a radio 
transmitting  outfit  and  to  broadcast 
music  and  speech  and  thus  call  the  in- 
stallation a broadcasting  station. 
KDKA  has  now  been  in  operation 


When  W.  J.  Bryan  apeaks  nowadays  over  the 
radio  a quarter-million  people  hear  the  great 
Commoner 


The  specially  constructed  studio  at  KDKA  station  which  realizes  the  prophecy  of  a 
year  ago  that  such  rooms  would  be  provided  for  broadcasting  stations 


The  transmitting  microphone  at  WJZ  into 
which  great  artists  sing  represents  months  of 
laboratory  research  and  operating  develop- 
ment 


since  the  early  part  of  November, 
1920,  and  as  the  pioneer  in  radio 
broadcasting  service,  has  made  his- 
tory in  the  development  of  the  radio 
broadcasting  art.  It  will  be  difficult 
for  anyone  now  sitting  at  a receiving 
instrument  to  realize  the  amount  of 
development  work  and  expense  that 
has  been  attached  to  bringing  that  sta- 
tion to  its  present  effectiveness,  but  I 
am  quite  sure  that  if  it  were  possible 
to  compare  what  was  considered  good 
broadcasting  a year  and  a half  ago, 
and  what  is  being  transmitted  today, 
it  would  at  once  be  evident  that  a won- 
derful improvement  has  been  brought 
about. 

There  are  still  considerable  limita- 
tions in  the  ability  of  the  available 


broadcasting  apparatus  to  transmit  talk 
and  music  tones  true  to  life,  and  ulti- 
mate perfection  of  trueness  is  only  at- 
tained when  the  listener  receives  what 
is  broadcasted  in  the  natural  reflec- 
tion and  without  distortion.  Much 
thought  is  being  given  and  work  done 
to  reach  this  perfection,  and  it  is  the 
writer’s  belief  that  very  material  steps 
of  advance  in  this  will  be  forthcoming 
shortly. 

Our  apparatus  and  means  for  radio 
broadcasting  are  today  undeveloped, 
and  if  greater  perfection  is  to  be  at- 
tained, confusion,  with  resultant  pub- 
lic disgust,  must  be  prevented ; so  pro- 
tection of  some  kind  is  due  those  who. 
foster  and  develop  this  service. 

Recognizing  that  inefficient  and  in- 
terfering service  will  not  be  tolerated, 
the  Government  has  already  taken  pre- 
liminary steps  to  formulate  regula- 
tions with  a view  to  materially  im- 
proving this  situation,  in  the  recent 
conference  held  in  Washington  under 
the  auspices  of  the  Department  of 
Commerce.  As  the  conditions  of  serv- 
ice and  the  requirements  of  the  public 
become  better  appreciated,  means  will 
be  found  to  attain  this  end. 

There  are  comparatively  few  avail- 
able wave  lengths  in  the  ether,  and  to 
encourage  this  very  necessary  devel- 
opment these  ether  wave  bands  must 
be  allocated  and  administered  with 
much  discrimination  and  care.  Only 
companies  or  institutions  with  compe- 
tent research  and  operating  staffs,  and 
financial  means  to  back  them,  can  pos- 
sibly support  this  service  in  a proper 
manner  and  accomplish  this  most  de- 
sirable perfecting  of  radio  broadcast- 
ing. In  other  words,  radio  broadcast- 
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ing  is  an  infant  industry  and  it  must 
have  protection,  and  if  this  is  properly 
and  conservatively  done  we  shall  hold 
the  public  support  and  shall  look  back 
in  a very  short  time  in  amazement  at 
what  has  been  accomplished. 

It  is  unfortunate,  however,  that  this 
imperfection  of  the  sending  apparatus 
is  not  as  fully  realized  as  it  should  be, 
with  the  result  that  many  new  broad- 
casting stations  are  being  planned 
which  must  necessarily  give  only 
mediocre  results.  Not  only  is  the 
ether  going  to  be  crowded,  but  crowd- 
ed with  discordant  and  disagreeable 
performances. 

I feel  that  this  period  is  going  to  be 
the  test  of  the  public’s  approbation. 
The  growth  of  the  public  approval  has 
been  too  rapid  to  be  healthy,  as  it  out- 
strips the  growth  of  the  development 
of  the  art,  and  while  the  fascination  of 
broadcasting  is  the  impelling  force 
now,  the  period  of  development  of  not 
only  the  apparatus,  but  of  the  service 
itself  is  going  to  require  patience  and 
forbearance  on  the  part  of  the  public. 


THE  WIRELESS  AGE 

The  same  situation  confronts  this 
service  as  has  been  encountered  in  all 
other  innovations  or  great  steps  of 
progress,  and  that  is  the  attitude  of 
those  in  allied  established  activities  to 
look  upon  the  newcomer  as  a rival 
which  is  to  be  regarded  with  suspicion 
and  gauged  in  a competitive  sense. 

It  is  easy  to  see  from  what  has  been 
said  herein  that  there  is  little  or  no 
revenue-producing  opportunity  in  this 
service,  and  that  the  value  attached  to 
it  is  almost  wholly  one  of  advertising. 
Until  this  is  realized  and  appreciated 
by  those  who  must  furnish  the  talent 
for  the  program,  however,  more  or 
less  difficulty  will  be  experienced  in 
perfecting  and  broadening  the  pro- 
gram service,  and  the  attitude  now  be- 
ing met  on  the  part  of  a few  lecturers, 
artists,  theatrical  and  concert  manag- 
ers who  refuse  their  assistance  for 
fear  of  adversely  affecting  their  box- 
office  receipts  and  of  reducing  their 
earning  capacity,  must  be  converted  to 
an  appreciation  of  its  advertising 
value  — not  as  a destructive,  but  as  a 
constructive  agent:  for  if  advertising 
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in  any  way  has  been  a benefit  in  help- 
ing the  growth  of  such  undertakings, 
the  far  greater  advertising  possibilities 
in  radio  broadcasting  must  undoubted- 
ly bring  greater  returns  for  the 
amount  of  energy  expended  than  any 
other  agent  yet  available. 

Undoubtedly,  however,  if  this  serv- 
ice is  to  fulfill  its  mission,  ways  will 
be  devised  to  overcome  this  difficulty; 
for  in  this  case  as  in  other  cases  of 
unusual  developments,  it  will  eventu- 
ally be  found  that,  instead  of  being  a 
competitor,  radio  broadcasting  be- 
comes a source  of  development  and 
extension  to  the  other  arts.  A service 
which  offers  such  possibilities  must  in 
the  future  wield  a tremendous  influ- 
ence, and  overcome  obstacles  which 
now  beset  its  path. 

In  broadcasting,  radio  has  found  its 
greatest  usefulness  and  its  most  im- 
portant field  of  application,  and  it  is 
destined  to  become  a basic  public  serv- 
ice. The  road  is  a rough  one,  how- 
ever, as  many  of  us  who  have  been 
intimately  connected  with  its  develop- 
ment are  realizing. 


Radio  and  the  Phonograph  Dealer 

Abstracts  of  an  Editorial  From  "The  Talking  Machine  Journal/' 

Showing  How  Radio  Will  Help  the  Phonograph  Business 


THE  big  new  idea  in  the  talking 
machine  field  is  Radio-Teleph- 
ony. Like  all  big  new  ideas  it  is 
fraught  with  blessings  or  — blow-ups. 
When  we  contemplate  the  fact  that  in 
a time  when  all  other  businesses  were 
moving  with  extreme  slowness,  or 
were  actually  at  a standstill,  radio- 
telephony sprouted  up  to  a towering 
height  in  just  a few  months,  we  must 
admit  that  it  has  great  force  in  it.  But 
on  the  other  hand,  has  it  real  strength 
and  staying  power?  Granted  that  it 
has  stability  and  a future,  what  does 
it  mean  to  the  talking  machine  dealer, 
and  how  should  he  connect  himself 
with  it?  How  should  he  plan  today? 

In  considering  radio  and  its  possi- 
bilities, merchants  should  bear  one  thing 
steadily  in  mind — that  they  are  in  the 
phonograph  business.  The  phono- 
graph business  is  firmly  established  as 
a part  of  the  commercial  structure  of 
this  country.  The  recent  census  de- 
partment report  gives  figures  showing 
that  only  the  automobile  business  riv- 
als the  phonograph  business  in  the 
volume  of  sales  — with  two  and  a 
quarter  million  machines  made  and 
marketed  in  1919  — and  over  two- 
thirds  that  number  produced  last  year, 
admittedly  an  off  year.  Hence  it  be- 
comes a question  of  the  old  and  estab- 
lished business  brother  holding  out  a 


helping  hand  to  the  newly  arrived  child 
of  commerce. 

The  point  of  view  should  be  that 
the  dealer  should  interest  himself  in 
the  possibilities  of  radio  because  it 
can  help  his  phonograph  business,  and, 
viewed  from  the  other  side,  because 
he  is  the  one  merchant  who  is  today 
properly  equipped  in  his  store  and  his 
business  experience  to  distribute  this 
type  of  goods  and  more  particularly  the 
type  of  goods  that  is  being  rapidly 
developed,  namely  the  cabinet  installed 
sets,  particularly  those  combining 
phonograph  and  radio  equipment. 

At  present  there  seems  no  chance 
for  competition  between  broadcasted 
radio  music,  and  the  fine  reproduc- 
tions of  artists  to  be  had  on  the  rec- 
ords. A fraction  of  the  family's  “lis- 
tening time”  may  be  absorbed  by  the 
radio  outfit,  but  in  general  what  they 
hear  will  stimulate  a desire  to  own  a 
smooth  and  artistic  reproduction  of 
the  selection  that  they  can  put  on  their 
phonograph  and  hear  through  without 
interruption  at  any  time  they  wish. 
This  is  without  prejudice  to  the  fact 
that  radio  contributes  many  individual 
and  interesting  features  of  its  own  to 
the  home  entertainment.  Phonograph 
dealers  should  take  hold  of  radio  both 
for  its  present  and  for  its  future,  go- 
ing ahead  conservatively  and  making 


sure  that  they  have  allied  themselves 
with  only  standard  and  reliable  lines. 
Plunging  in  the  ordering  of  goods  is 
not  justified.  The  point  is  not  so 
much  to  get  goods  as  to  get  the  proper 
kind.  A few  bad  outfits  will  damage 
the  entire  proposition  in  your  neigh- 
borhood. Radio  is  here  to  stoy,  and 
the  dealer  who  proceeds  cautiously 
with  it,  from  the  point  of  view  of  de- 
veloping his  phonograph  business,  will 
make  more  and  better  sales  than  the 
one  who  rushes  in  without  proper 
consideration  of  the  pitfalls  as  well  as 
the  profits. 


Scene:  Movie  house  in  Kokomo. 

Time:  Nineteen  twenty  something. 

Idea:  Movie  houses  have  installed 
radio.  Three  thousand  get  their  mu- 
sic from  Chicago  orchestra. 

We  see  the  villain  approaching  the 
country  lassie.  Evil  is  written  all 
over  his  face.  The  girl  is  frightened. 
He  grabs  her.  They  struggle  furious- 
ly. Just  as  the  fight  is  at  its  height, 
something  slips  in  the  music  synchro- 
nizer and  there  bursts  inappropriately 
forth  from  the  radio  receiver: 

“Dapper  Dan,  der  Pullman  Porter 
man. 

On  a train  that  ran  through  Dixie.” 
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Marie  Sundelius  Says: 

“Radio  is  Helping  to  Make  Mu- 
sical America  More  Musical” 

Metropolitan  Opera  Singer  Tells  Paul  S.  Gautier  in  an  Interview  That  Radio  Never  Can 
Supplant  Opera  Because  Opera  Not  Only  Includes  Song,  But  Action  as  Well.  But  Arias, 

She  Adds,  and  Other  Good  Music,  Will  Be  In  Heavy  Demand  by  Those  Who  Listen  In 


SEVERAL  times  from  VVJZ  radio- 
fans have  heard  Marie  Sunde- 
lius, the  Metropolitan  Opera 
Company  soprano,  via  the  radio  tele- 
phone. And  they  still  are  talking  about 
the  charm  of  those  hours  of  entertain- 
ment. 

It  may  be  confusing  to  use  the  word 
entertainment  in  connection  with  her 
concerts  over  the  radiophone,  for  that 
designation  is  so  liable  of  interpreta- 
tion by  a hasty  public  as  amusement 
of  a less  substantial  or  popular  nature. 

When  Marie  Sundelius  sang,  her  se- 
lections were  from  operas,  and  a 
grateful,  listening  world  thanked  her 
for  it.  There  is  ample  evidence  to 
prove  it  — the  hundreds  of  letters 
that  come  from  the  unseen  audience 
to  an  artist  it  appreciates. 

She  showed  me  some  of  the  letters 
when  I went  to  see  her  in  her  apart- 
ment just  off  Central  Park  West,  in 
the  Nineties,  in  New  York  City.  I 
wanted  to  be  the  ambassador  of  these 
thousands  who  “listened  in,”  and  to 
be  able  to  visualize  for  them  by  pic- 
ture and  word  as  best  I could,  the 
star  soprano  they  came  to  know  in  the 
brief  space  of  an  hour  or  so. 

It  takes  but  five  minutes,  by  any 
correctly  functioning  watch,  to  feel 
that  you  have  known  Marie  Sundelius 
for  a long  time.  She  puts  you  at  com- 
plete ease,  and  when  she  makes  a 
statement,  or  answers  a question,  she 
seems  to  put  a reserve  of  vitality  into 
it.  When  she  smiles  — well,  it  is  a 
smile,  one  of  the  kind  that  would 
thrown  light  back  into  any  shadow. 
Which  is  one  way  of  saying  that  your 
first  and  lasting  impression  of  the  diva 
is  one  of  a personality  that  fairly 
scintillates. 

Country  Not  Unmusical 

Marie  Sundelius  has  an  introspective 
turn  of  mind;  and  convictions;  she 
knows  the  American  people  want  good 
music. 

“This  country  is  not  unmusical,” 
she  told  me,  “it  is  not  really,  as  so 
many  have  said  in  the  past,  a coun- 
try that  likes  only  the  popular  songs. 

“I  have  found  that  people  will  take 
the  good  things  in  music  more  eagerly 
than  the  other  kind,  if  you  will  only 
give  it  to  them.  One  summer  I went 


Marie  Sundelius  ns  Ah-Yo  In  "L’Oracalo” 


to  a boys'  camp  to  sing.  I was  warned 
by  good-intentioned  friends,  not  to 
sing  classical  or  operatic  selections. 
They  told  me  to  sing  the  popular  songs ; 
the  boys  wouldn’t  understand  any  other 
kind ; and  they  would  not  listen 
to  the  classics.  I am  glad  to  say  I did 
not  take  their  advice,  and  that  the 
boys  took  to  the  operatic  music  like 
the  proverbial  duck  takes  to  water.” 

It  was  at  this  juncture  I mentioned 
that  I wanted  to  know  on  behalf  of 
my  constituents — the  radiophone  lis- 
teners— whether  a complete  opera  lends 
itself  to  the  radio;  more  specifically, 
whether  the  difficulties  of  trying  to 
broadcast  an  entire  opera  gave  com- 
mensurate satisfaction. 

“It  is  quite  impossible  to  literally 
broadcast  an  entire  opera  and  give  sat- 
isfaction to  the  patrons  of  this  class  of 
entertainment.”  she  answered, “because 
opera  means  not  only  song,  but  action. 

“It  is  as  easy,  of  course,  to  sing  a 
selection  from  any  opera  over  the 
radiophone  as  it  is  to  sing  any  popu- 
lar selection.  But  it  is  the  sight  in 
opera  that  counts  heavily,  being  able 
to  see  the  performers,  their  costumes, 
the  wonderful  scenery,  and  the  action 
of  the  theme.  You  cannot  project 
that  over  radio. 

“But  as  far  as  being  able  to  send 
good  music  over  radio,  that  you  can 
do,  and  that  will  be  done  more  and 
more,  for  there  is,  and  there  will  be 
to  a greater  degree,  a demand  for  good 
music.  Such  a wonderful  invention 


as  the  radiophone  will  help  tremen- 
dously to  make  this  good  result  possi- 
ble. It  is  all.helping  to  make  musical 
America  more  musical.” 

The  opera  and  concert  star  received 
letters  from  not  only  those  who  have 
seen  her  in  a performance,  but  those 
who  haven't,  and  who  admit  they 
had  never  taken  much  interest  in  opera 
until  they  heard  her  “on  the  air.” 

She  laughed  heartily  when  she 
told  me  about!  a friend,  Dr.  Joseph 
A.  McPhillips,  who  lives  in  the  same 
apartment  building.  They  have  been 
neighbors  for  about  two  years,  but 
never  once  had  the  doctor  heard  her 
sing  until  the  first  night  she  broad- 
casted from  Newark;  then  he  heard 
her  via  the  radiophone.  She  smiled 
at  the  thought  of  going  miles  away 
from  home  to  have  her  neighbor  hear 
her  voice  for  the  first  time  in  the  very 
building  where  she  lived. 

“Positively  Weird” 

“It  is  a wonderful  invention,”  she 
said,  “in  fact,  I think  it  is  positively 
weird.” 

Marie  Sundelius  has  been  a Metro- 
politan Opera  Co.  star  for  six  years. 
Before  and  after  seasons  she  appears 
in  concerts,  throughout  the  country. 

She  told  me  an  interesting  thing.  It 
seems  she,  born  abroad,  received  all  of 
her  education  in  this  country,  most  of 
it  in  Boston,  which  really  is  her  “home 
town.”  It  was  in  New  England  that 
she  was  a singer  in  her  church  choir, 
the  same  church  in  which  were  hung 
the  two  lanterns  to  notify  Paul  Revere 
that  the  British  were  advancing  by 
land.  This  took  place  in  the  old 
church  building,  but  though  she  sang 
in  a newer  church,  it  was  before  socio- 
logically the  “same”  congregation  as 
that  of  the  famous  Revolutionary 
Days,  for  her  auditors  were  the  grand- 
children and  great-grandchildren  of 
those  who  attended  it  when  this  coun- 
try was  in  the  making. 

Before  I left  she  emphasized  again, 
and  she  asked  me  to  tell  the  listeners 
in  words  as  emphatic  as  I could  sum- 
mon, that  she  knows  that  they  want 
the  best  of  music,  and  that  she  is 
confident  that  radio  will  do  its  share 
to  implant  this  desire  even  stronger 
than  it  is  now. 
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“Hello,  Pa,  I'm  Half-Way  To 
Europe" 

HP  HE  shore-to-ship  tests  recently 
1 carried  on  between  the  America, 
bound  for  Europe  and  a station  on 
the  Jersey  Coast,  have  proven  so  suc- 
cessful that  it  is  probable  many  ships 
will  carry  on  radiophone  communica- 
tions as  a feature  of  their  service. 

Soon  after  its  departure  from  New 
York,  the  America  exchanged  conver- 
sations with  the  Jersey  station.  This 
was  continued  several  times  a day 
during  the  long  voyage.  An  operator 
especially  assigned  to  the  America 
noted  the  degree  of  clearness  with 
which  the  messages  were  received 
during  the  trip  and  reported  that  news 
digests,  music,  and  other  messages, 
were  received  with  fine  distinctness. 

A ship  recently  arriving  from  a 
South  American  port,  while  off  Cuba, 
picked  up  New  York,  Pittsburgh,  and 
Chicago  broadcast.  Trans- Atlantic 
passengers  may  soon  be  able  to  ex- 
change greetings  with  relatives  on 
shore  two  or  three  days  prior  to  their 
landing. 

+ + ♦ 

Political  Opportunities 

w HEN  the  next  national  nominat- 
ing conventions  for  the  Presi- 
dency come  around  again  in  June, 
1924,  a majority  of  the  electorate  will 
be  in  the  gallery  during  the  proceed- 
ings. 

All  the  excitement,  the  partisan- 


ship, the  tensity,  as  ballot  after  ballot 
is  taken  without  result  as  candidates 
rise  to  greatness  and  fall  to  oblivion 
within  an  hour,  will  be  transmitted 
to  the  American  people  by  radio  as 
directly  as  if  they  were  in  the  great 
convention  hall  itself.  The  reaction  on 
our  political  methods  and  manners  is 
certain  to  be  drastic,  although  the 
definite  results  are  hard  to  predict. 
Certainly  they  cannot  be  for  the  worse. 
♦ ♦ ♦ 

Radio's  Relation  to  Theatre 

'“THE  radiophone,  its  relation  to  the 
1 theatre,  what  it  is  destined  to  be- 
come in  the  future,  and  numerous 
other  angles  form  a topic  of  conversa- 
tion at  present  in  almost  every  gather- 
ing of  theatremen.  Everyone  seems 
greatly  interested.  Virtually  every 
day  the  radiophone  is  coming  into  use 
in  connection  with  this  or  that — which 
keeps  interest  at  high  pitch. 

How  can  the  motion  picture  theatre 
owners  best  make  use  of  this  latest 
invention  of  science.  This  is  the 
question  in  which  showmen  are  pri- 
marily interested.  And  here  is  a sug- 
gestion from  H.  G.  Stettmund  of  the 
Odeon  theatre,  Chandler,  Okla.,  that 
furnishes  food  for  considerable 
thought  on  the  subject. 

In  a letter  to  Martin  J.  Quigley, 
publisher  and  editor  of  the  Exhibitors’ 
Herald,  Mr.  Stettmund  writes: 

“The  radiophone  is  working  won- 
ders and  it  is  practically  in  its  infancy. 


1 have  written  to  several  theatres  who 
have  installed  receiving  sets  with  loud 
speakers  and  they  claim  it  has  in- 
creased their  attendance  greatly. 

“Would  it  not  be  a good  idea  to 
have  one  of  the  leading  theatres  in 
New  York  City,  Chicago,  Kansas 
City,  Dallas,  Denver,  etc.,  to  broad- 
cast their  music  every  day. 

“The  hundreds  of  small  theatres 
in  each  territory  could  put  in  receiv- 
ing sets  and  use  this  music  in  their  own 
shows.  Of  course,  there  are  a num- 
ber of  theatres  that  have  their  own 
music  and  play  to  their  pictures,  but 
there  are  hundreds  using  mechanical 
music. 

“Let  each  exhibitor  using  this  serv- 
ice pay  $5.00  or  $10.00  per  month  for 
this  privilege.  In  this  way  the  broad- 
casting theatre  would  soon  get  paid 
for  their  installation  and  a nice  rev- 
enue each  month.  The  payment  by 
exhibitors  would  have  to  be  on  the 
honor  system.  There  are  possibly 
some  who  would  use  the  service  and 
not  pay,  but  thank  goodness  they  are 
greatly  in  the  minority. 

“The  theatre  using  this  service 
would  soon  have  sufficient  additional 
patronage  to  pay  for  their  installation 
and  derive  a good  revenue  also. 

“I  hope  the  National  Convention  will 
take  up  this  matter  and  see  that  some- 
thing regarding  this  is  done.” 

♦ ♦ ♦ 

Room  and  Bath  with  Radio  Now 

A S soon  as  the  radio  wave  of  popu- 
larity  spread  the  first  ones  to  rec- 
ognize its  commercial  value  as  a me- 
dium of  getting  publicity  were  the  ho- 
tels and  cafes.  Many  New  York  cafes, 
prominent  ones,  too,  have  installed 
radiophones  in  their  dining  rooms 
besides  the  regular  orchestra,  and 
when  no  music  is  coming  over  the 
ether,  the  orchestra  plays.  Dances 
are  held  in  such  places  by  radio  mu- 
sic, and  as  the  country  editor  would 
say,  a good  time  is  had  by  all. 

Several  of  the  big  hotels  have  been 
approached  by  dealers  in  radio  equip- 
ment with  a proposition  to  equip  the 
hostelry  rooms  with  radio  receiving 
sets.  The  hotel  men  are  hesitating. 
They  want  to— but — it  would  require 
more  help,  more  watching  of  the 
rooms  to  see  that  the  equipment  is  not 
purloined,  and  they  question  whether 
the  value  of  the  radiophone  in  the 
room  would  more  than  offset  the  diffi- 
culties which  would  naturally  arise. 
They  haven’t  said  no,  and  so  maybe 
our  hotel  room  of  the  future  will  have 
not  only  a bureau,  bed,  and  bath,  but 
a radiophone  as  well.  Oh,  for  the  life 
of  a traveling  salesman! 
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An  Interview  With 

Vivienne  Segal 


Vivienne  Segal 
Is  a home  loving 


By  T.  J.  Dunham 


“T)UT  it  is  the  romantic  side,  just 

■ j the  very  idea  of  being  able  to 
do  it  all,  that  really  attracts 
me  to  it!” 

If  you  are  a regular  at  the  theater 
you  will  recall — very  pleasantly — the 
beautiful  young  woman  out  of  whose 
bow-shaped  lips  the  above  words 
slipped. 

She  is  Vivienne  Segal,  one  of  those 
fortunate,  young,  talented  and  earnest 
women  — I should  say  girls  — who 
are  just  commencing  to  peek  over  the 
hill  and  down  into  the  valley  into  which 
shines  a golden  sun  of  success,  flood- 
ing the  sloping  hills  and  the  little 
homes  with  peace,  happiness,  and  con- 
tentment. 

And  it  should  be  mentioned  the  fig- 
ure of  speech  is  reflected  in  her.  We 
were  chatting  in  the  quiet  of  her  New 
York  apartment. 

What  I wanted  to  get  was  an  ex- 
pression from  one  in  a position  to 
know  as  to  whether  or  not  singing 
over  the  radiophone  hurt  the  box  office 
value  of  a performer. 

And  I could  think  of  no  one  better 
qualified  to  answer.  Here  was  a girl 
who  was  gradually  gaining  a name  on 
the  stage,  who  has  held  important 


roles  in  musical  comedies  such  as  “Oh, 
Lady  Lady,”  “Blue  Paradise,”  “Miss 
1917,”  “The  Little  Whopper,”  and 
others. 

In  one  show  she  has  been  starred — 
the  last  one  in  which  she  played  be- 
fore she  entered  big-time  vaudeville, 
where  she  will  show  until  this  Fall 
before  again  entering  musical  comedy. 
She  admits  frankly  that  the  first  — 
and  thus  far  the  only  — time  when 
her  name  appeared  in  electric  lights 
in  connection  with  a regular  produc- 
tion, she  stood  gazing  fondly  at  it. 
oblivious  of  the  passing  Broadway 
throng.  I mention  this  to  show  how 
frank  she  is  in  saying  what  she 
means. 

I f radiophone  singing  were  going  to 
hurt  anyone  at  the  box  office  it  would 
be  one  in  such  a stage  of  development 
as  Miss  Segal.  She  has  not  yet  ar- 
rived at  the  Julia  Sanderson  degree  of 
public  popularity.  But  she  is  headed 
that  way  — and  her  radiophone  work 
is  proving  one  of  the  vehicles  to  speed 
the  journey. 

“It’s  the  romance  that  get’s  me,” 
she  was  saying. 

“Think  of  sending  your  voice  so 
that  those  hundreds  of  miles  away  will 
hear  it  as  quickly  as  those  in  the  same 
room.  When  I was  asked  to  first 
broadcast  I was  delighted  with  the 
idea.  It  was  distinctly  novel  for  me.” 

She  reviewed  her  career,  which, 
though  while  she  is  still  very  young, 
has  extended  over  sliehtlv  more  than 
six  years.  And  in  all  her  work,  she 
says,  none  received  such  wide  “pub- 
licity” — don’t  confuse  it  with  “popu- 
larity.” — as  her  radiophone  work. 

That  allowed  me  to  bring  up  the 
subject  I was  interested  in. 

“Singing  over  the  radiophone  cer- 


tainly does  not  hurt  the  box  office  value 
of  the  performer,”  she  said  emphat- 
ically. And  she  gave  a decided  em- 
phasis to  her  statement  with  a ver) 
positive  shake  of  her  golden  hair. 

It’s  bobbed— that  hair— and  forms  a 
pleasing  background  for  a peach  qpm- 
plexion,  intelligent  eyes,  and  expressive 
mouth.  ( Remember  that  when  next 
you  hear  her  over  the  ether  waves.) 

“As  a matter  of  fact,”  she  cor- 
tinued,  “it  does  the  opposite.  It  in- 
creases an  artist's  value  to  the  box 
office.  Those  who  listen  to  her  want 
to  see  what  she  looks  like,  and  when 
she  appears  in  the  local  theater  they 
go  and  feel  a sort  of  personal,  friend- 
ly interest  in  her  which  they  would 
not  otherwise  feel. 

“ ‘Oh,’  they  say,  ‘I  heard  her  over 
the  radiophone.  I didn’t  know  she 
looked  like  that.’  That  was  the  tone 
of  a big  majority  of  the  letters  I re- 
ceived. They  said  they  wanted  to  see 
me.  and  wou^d  not  lose  the  opportunity 
if  I played  a nearby  theatre. 

“That  would  seem  like  conclusive 
evidence.  But  it  isn’t  all.  Everyone 
is  entitled  to  his  or  her  opinion.  But 
it  seems  to  me  that  this  idea  that 
radiophone  work  will  cut  attendance  at 
the  theatre,  likens  very  much  to  the 
time  when  phonographs  were  intro- 
duced. Everybody  says  this,  and  in 
mv  opinion  they  are  right.  Many  the- 
atrical men  thought  if  a performer 
sang  for  the  records  the  people  who 
bought  the  records  would  not  want  to 
pay  good  money  to  hear  the  performer 
in  a theatre.  The  opposite  proved  true. 
And  the  movies.  There  is  always  a 
place  on  the  legitimate  stage  for  a 
movie  star,  providing,  of  course,  she 
has  stage  presence  for  the  spoken 
d ranta.” 


“Singing  over  the  radio  telephone  certainly  does 
not  hurt  the  box  office  value  of  the  performer 
said  the  demure  little  Miss  zvlio  is  more  thought- 
ful than  her  mischievous  posture  indicates 


ON  one  occasion  when  Miss  Segal  sang  from  Roselle  Park  station  she  discovered  she  was 
without  an  adequate  supply  of  songs.  In  the  emergency,  selections  she  had  never  prac- 
ticed were  given  her;  she  sang  them  at  sight,  demonstrating  she  not  only  is  a talented  girl, 
but  is  quick  to  overcome  unforeseen  handicaps  of  a kind  those  who  listen  in  never  hear  about 
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London  Amateurs  Busy 

I ONDON  is  awakening  to  the 
pleasures  of  the  radio  telephone. 
That  London  should  only  recently  have 
heard  its  first  radio  concert,  and  that 
special  permission  should  have  been 
necessary  to  stage  it,  shows  how  far 
behind  England  is  in  the  radio  game 
as  compared  with  the  United  States. 
England,  however,  is  beginning  to  real- 
ize that  not  only  the  United  States, 
but  also  Continental  countries,  are 
leaving  her  with  a lot  of  leeway  to 
make  up  in  wireless  matters.  Holland, 
for  example,  the  scene  of  Florence 
Parbury’s  experiments  in  transmis- 
sion, is  now  broadcasting  news  daily 
and  has  a local  news  service  in  which 
Stock  Exchange  quotations  figure. 

An  agitation  is  being  set  on  foot 
here  against  the  “pettifogging  restric- 
tions” which,  it  is  charged  in  radio 
circles,  are  responsible  for  hampering 
the  amateur  pursuit  of  wireless. 
Against  the  hundreds  of  thousands  of 
amateurs  operating  in  the  United 
States,  there  are  only  something  be- 
tween 7,000  and  8,ooo  amateurs  in 
England,  it  is  estifnated. 

It  is  claimed  that  amateurs  cannot 
get  practice,  and  that  wireless,  if  not 
fettered,  would  be  as  popular  in  Eng- 
land as  it  is  in  the  States.  The  view 
held  in  radio  circles  is  that  the  Post 
Office  is  not  responsible  in  the  matter 
of  restrictions,  but  that  they  are  a buf- 
fer between  the  public  use  of  wire- 
less and  the  old-fashioned  notions  of 
its  use  only  for  the  Navy,  Army  and 
aviation. 

Radio  amateurs,  however,  are  in 
hopes  that  better  days  are  coming  to 
them.  The  matter  has  been  taken  up 
in  Parliament,  where  Sir  Douglas 
Newton,  who  has  had  radio  apparatus 
in  his  house  for  the  last  fifteen 'years, 
has  questioned  the  Postmaster  General. 
Sir  Douglas  Newton  asked  if  he  were 
prepared  substantially  to  modify  and 
relax,  at  an  early  date,  the  existing 
regulations,  and  if  he  would  sanction 
the  broadcasting  daily  of  messages 
likely  to  benefit  trade  and  industry,  or 
of  general  public  interest.  In  reply 
the  Postmaster  General  said  that  the 
whole  question  was  being  referred  to 
the  Imperial  Communications  Commit- 
tee, so  that  the  views  of  the  depart- 
ments concerned  might  be  obtained  as 
early  as  possible.  He  added  that  he 
was  himself  entirely  sympathetic  with 
the  idea. 

♦ ♦ ♦ 


Germany's  R.R.  Radio 

AVTIRELESS  telephone  instruments 
will  be  installed  on  a number  of 
important  German  express  trains,  and 
receiving  instruments  will  be  placed 
in  hotels  and  embassies,  according  to 
an  announcement  made  recently. 


Experiments  have  shown  the  practi- 
cability of  it.  Men  engaged  in  the 
testing  of  the  instruments  were  able 
to  hold  conversations  with  friends  in 
Berlin  from  moving  freight  trains. 
The  tests  were  made  under  the  obser- 
cation  of  engineers,  military  attaches 
and  the  diplomatic  representatives  of 
the  United  States  and  Sweden. 

It  is  planned  for  travelers  on  ex- 
press trains  to  reserve  hotel  accom- 
modations by  radio. 

♦ ♦ ♦ 


Chinese  Commercial  Station 


AAT’HAT  is  presumed  to  be  the  long- 
’ * est  commercial  radio  telephone 
circuit  in  the  world  has  been  placed  in 
operation  in  China.  Radio  sets  have 
been  installed  in  Pekin  and  Tientsin, 
which  are  approximately  ninety  miles 
apart,  and  have  been  connected  with 
the  Government  telephone  lines. 

In  the  past,  Pekin  has  been  virtu- 
ally deprived  of  long-distance  tele- 
phone connections  with  other  cities  in 
China,  due  to  few  interurban  lines  in 
operation  out  of  the  capital,  in  face 
of  many  demands  for  service.  And 
the  new  radiophone  circuit  is  the  first 
large  step  toward  simplifying  China's 
telephone  problems.  The  apparatus 
was  provided  by  the  International 
Western  Electric  Company  and  manu- 
factured in  the  laboratories  of  the 
Western  Electric  Company,  New 
York. 


The  sets  are  so  arranged  that  when 
a telephone  subscriber  in  Pekin  wishes 
to  make  a Tientsin  call,  he  will  call 
the  Pekin  operator  in  the  usual  man- 
ner, and  Tientsin  is  signaled  over  the 


English  operator  directing  traffic  at  big  race 
meet  by  wireless 


radio  channel.  The  Tientsin  operator 
in  turn  makes  the  necessary  connec- 
tion and  the  conversation  takes  place. 
So  far  as  the  operation  of  the  system 
is  concerned,  the  procedure  is  no  dif- 
ferent from  what  it  would  be  if  wire 
connections  were  provided  throughout. 

4-  ♦ ♦ 

One  Radio  Language 

^CONSIDERABLE  comment  has 
been  heard  recently  about  the 
advisability,  or  rather,  the  necessity 
of  formulating  a world-wide  radio 
language,  as  intelligible  to  the  Japs 
and  Germans  as  to  the  English  and 
French. 

The  world  is  rapidly  being  linked 
together  by  radio  and  space  no  long- 
er is  a factor  in  the  speed  with  which 
messages  flash  front  one  people  to 
another.  Those  in  Alaska  can  con- 
verse via  the  wireless  telegraph  to  the 
White  House  in  Washington.  Wash- 
ington can  get  Nauen,  Germany,  on 
the  air  quite  as  easily  as  it  can  get 
Chicago. 

Trained  minds  in  European  cities 
are  considering  the  question  of  de- 
veloping a universal  language  that  will 
adapt  itself  to  code  work.  Diplomats 
feel  certain,  according  to  reports,  that 
such  an  undertaking,  successfully  ac- 
complished, will  do  much  to  pacify 
the  many  different  kinds  of  peoples 
on  the  Continent,  in  Asia,  and  in  the 
Far  East. 


♦ ♦ ♦ 

Venezuela  Hears  Pittsburgh 

A N idea  of  the  vast  distance  over 
which  radio  concerts  may  be  de- 
tected and  the  number  of  people  who 
are  benefited  by  the  entertainments 
which  fill  the  air  nightly  is  indicated 
in  a letter  recently  received  by  the 
KDKA  broadcastng  station  of  the 
Westinghouse  Electric  and  Manufac- 
turing Company,  at  Pittsburgh.  The 
letter  is  from  Arthur  H.  Williams, 
who  is  employed  in  the  American  Con- 
sulate, La  Guaira,  Venezuela. 

Mr.  Williams  said  that  while  listen- 
ing in  at  a Venezuelan  government 
station  “AYG”  which  is  situated  at 
Maiguetia,  a suburb  of  La  Guaira,  he 
is  able  to  hear  broadcasting  from 
Pittsburgh.  With  a loud-speaker  at- 
tachment it  comes  in  loud  enough  to 
fill  a large  room  with  music. 

The  station  at  Maiguetia  is  about 
1,850  miles  from  Pittsburgh,  but  con- 
certs are  picked  up  there  without  dif- 
ficulty. The  station  is  equipped  with 
a vacuum  tube  receiver  and  a two- 
stage  amplifier. 
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ID  A DIO  Broadcasting  soon  is  to  be  introduced 
into  Asia  Minor.  The  man  who  will  be 
responsible  for  carrying  the  latest  American  de- 
velopment into  the  Near  East  tells  of  his  thirty- 
one  years  of  experience  over  there.  He  is  . 


Dr.  Alexander  MacLaughlan 

President  of  International  College  at  Smyrna 


DR.  Alexander  MacLaughlan  is 
far  too  unassuming  to  even 
suggest  that  he  will  be  the  man 
to  introduce  radio  broadcasting,  as  we 
know  it  here  in  America,  to  the  Near 
Last,  but  the  fact  remains  just  the 
-ame  that  without  question  such  will 
lie  the  case. 

For  thirty-one  years  this  most  un- 
usual man  has  'been  closely  identified 
with  the  educational'  and  spiritual 
progress  in  the  Near  East.  Born  on 
a farm  near  Toronto,  Canada,  he  is 
the  product  of  the  Queens ( Canadian) 
University,  and  the  Union  (Ameri- 
can ) Theological  Seminary.  It  was 
shortly  after  being  graduated  from 
the  latter  that  he  received  the  call  to 
Turkey,  and  ever  since  1891  when 
the  institution  of  which  he  now  is 
president  was  established,  has  he  been 
identified  with  the  International  Col- 
lege at  Smyrna. 

The  International  College  is  an 
American  institution.  It  is  one  of  the 
important  factors  helping  to  break 
down  the  bitter  prejudice  that  exists 
largely  between  the  many  peoples  of 
that  part  of  the  world. 

“The  American  institutions,”  says 


Dr.  MacLaughlan,  “and  I myself,  are 
not  ‘pro’  any  particular  group.  We 
are  ‘pro’  every  group,  and  for  that 
reason  we  are  able  to  accomplish  con- 
siderable. We  have  been  literally  set- 
ting the  pace.  So  that  it  is  only  nat- 
ural, I suppose,  that  we  will  want  to 
introduce  the  newest  and  one  of  the 
most  wonderful  arms  of  science — the 
radio  telephone. 

* 1 OX  one  In  a thousand 
has  ever  heard  of  the 
radiophone  over  In 
Asia  Minor,”  says  Dr.  Mac- 
Laughlan. 

“We  will  prove  to  them  it  is 
an  accomplished  fact,  and  we 
hope  that  it  will  be  one  more 
link  in  the  chain  that  will  weld 
the  many  peoples  together  into 
a bond  of  common  fellowship.” 

Dr.  MacLaughlan  left  New 
York  early  in  May  for  England, 
his  first  stop  on  his  way  back 
to  Turkey. 


“In  our  institution  there  are  per- 
haps twelve  to  fifteen  races  represent- 
ed. There  are  nearly  as 
many  different  ones  on 
our  faculty.  These  in- 
clude Turks,  Greeks,  Arme- 
nians, Jews,  and  many 
others. 

“Each  group  has  been 
taught  at  home  to  be  dis- 
trustful of  the  others.  But 
they  all  come  to  the  Col- 
lege and  there  the  sons  of 
Turkey  play  handball  and 
football  with  those  of 
Greece,  and  there  discover 
that  instead  of  being  some- 
one to  dislike,  their  neigh- 
bors are  good  fellows, 
likable  fellows.  That  is 
helping  to  break  down  the 
barriers  that  used  to  ex- 
ist. 

“There  is  no  more  won- 
derful way  to  help  break 
down  these  prejudices, 


to  bind  the  human  race  into  a com- 
mon fellowship,  than  the  radiophone. 
Think  of  its  growth!  Two  years  ago 
I was  in  this  country  last.  Then,  to 
the  public,  it  was  an  unknown  thing. 
And  now  it  is  here,  a reality. 

“Not  one  in  a thousand  has  ever 
heard  of  the  radiophone  over  in  Asia 
Minor.  They  will  scoff  at  the  idea  of 
being  able  to  transmit  the  voice  for 
many  miles.  But  we  will  equip  our- 
selves, if  it  is  at  all  possible,  with  a 
low-powered  transmitting  station  and 
several  receiving  sets,  and  we  will 
show  them  it  is  an  accomplished  fact. 
It  will  do  much  to  weld  together  the 
many  peoples  over  there,  I feel  sure. 
We  will  be  able,  possibly  to  broadcast 
the  religious  services.  Perhaps  we  can 
form  a three-cornered  broadcasting 
arrangement  between  Smyrna,  Con- 
stantinople and  Athens. 

“I  can  recall  when  we  set  up,  some 
fifteen  years  ago,  a wireless  set  with- 
in the  college.  In  one  room  we  put 
the  sending  apparatus,  and  in  another 
the  receiving  set.  We  made  a small 
bell  ring,  and  hundreds  came  to  mar- 
vel, many  insisting  we  had  wires 
strung  between  the  two  points. 

“Of  course,  we  have  wireless  in 
general  use  over  there.  The  German 
government  built  a large  station  near- 
by during  the  war,  and  it  was  used  for 
military  and  political  purposes.  But 
general  use  of  the  radiophone  to 
broadcast  music  and  other  things  is 
unheard  of  as  yet,  and  it  will  be  up 
to  our  American  institutions  to  pave 
the  way.” 

Dr.  MacLaughlan  believes  that  not 
only  will  radio  materially  assist  in 
bringing  about  a better  understanding 
in  the  Near  East,  but  that  everywhere 
throughout  the  world  will  it  have  that 
effect.  The  political  situation  in  the 
Near  East  is  highly  complex,  he  adds, 
but  with  radio  an  accomplished  fact, 
there  is  no  such  thing  as  being  alien ; 
the  people  hundreds  of  miles  away  are 
nearby  neighbors,  and  this  will  have, 
he  believes,  an  astonishing  reaction  in 
the  relations  and  affairs  of  the  world. 
Tt  will  bring  the  people  closer  to- 
gether. 
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Radio  at  North  Pole 

CECRETS  of  the  North  Pole  are 
0 to  be  unlocked  by  the  airplane, 
the  camera  and  the  wireless  tele- 
phone. 

“Modern  instruments  of  science,” 
says  Captain  Ronald  Amundsen, 
“will  give  to  the  farmer,  the  manu- 
facturer and  the  seafarer  informa- 
tion of  incalculable  value  of  the 
Far  North’s  mysterious  effect  upon 
conditions  here.” 

He  is  preparing  a four  years’  ex- 
pedition  to  the  North  Pole.  Amund- 
sen  is  the  discoverer  of  the  South 
Pole. 

“By  ship  I shall  float  with  the  ice 
fields  over  the  roof  of  the  world,” 
he  said.  “Airplanes  will  take  us 
over  the  North  Pole.  With  movie 
cameras  we  will  get  a photographic 
record  that  will  never  perish.  And 
by  radio  I shall  be  in  daily  touch, 
if  necessary,  with  civilization,  re- 
laying reports  that  otherwise  would 
be  hidden  for  years.” 

Amundsen  says  science  has  made 
easy  the  path  of  the  explorer. 

“From  the  ship  we  can  sail  by  air- 
plane over  a radius  of  100  miles, 
he  says,  “observations  of  upper  air 
conditions  and  photographic  maps 
will  be  easily  made.  Our  radio  will 
keep  us  in  constant  touch  with  the 
world. 

“The  best  of  it  is  that  our  infor- 
mation will  not  be  stale  when  we 
send  it  back.  Our  radio  will  take 
care  of  that. 

“Our  daily  radio  reports  on  the 
weather,  the  water,  the  air  and  the 
ice  of  the  North  Pole  may  have  dis- 
tinct value  to  the  people  of  the 
United  States  and  Europe. 

4-  4-  ♦ 

Concert  in  Prison 

RADIO  has  penetrated  prison 
walls.  Inmates  of  the  Detroit 
House  of  .Correction  have  listened 
to  a radio  concert.  The  House  of 
Correction  set  is  installed  so  that  it 
can  be  operated  either  in  the  chapel 
which  seats  300  inmates,  or  in  the 
cell  blocks. 

The  first  number  on  The  Detroit 
News  program,  to  which  the  in- 
mates listened,  was  the  Lenten  ser- 
mon by  the  Rev.  W.  E.  Bowyer, 
pastor  of  the  Warren  Avenue  Bap- 
tist Church.  The  clergyman  was 
given  appreciative  hearing,  as  was 
the  Rev.  Gaius  Glenn  Atkins,  who 
spoke  on  the  Woodrow  Wilson 
Foundation.  The  inmates  enjoyed 
the  vocal  solos  by  Miss  Emily  Fraw- 
ley  and  Lou  Kennedy,  and  the  saxo- 
phone solo  by  Joe  Benke. 


Broadcasting  Stations 

KYW — 360  wtm.  Dill*.  8 P.8.  Cmtral  tlm.  9 
P.8,  usttra  tim.  Wntlmhoau  Stxtlon  tocxtid 
at  Cklcago,  III. 

KDKA — 360  nutert.  Dally,  8 to  10  P.8.  Woitlag- 
hoau  Station  loeatod  at  East  Plttikorik. 

WB2— 360  owten.  Sondays,  8oaday«,  Wodnesdays  and 
Fridays.  8 P.8.  Wntliuhnn  Station  locatsd  at 
SpriRffldd,  Matt. 

WGI— 360  antors.  Eysnlngs.  Aniorlean  Radio  and  Re- 
start!) Coraoratlon  statioo  loeattd  at  8tdford 
Hfllsldt.  8 us. 

WGY— 360  motors.  No  sohodolo.  Gtasrsd  Eloetrle  Co. 
station  loeattd  at  Sehonottady,  N.  Y. 

WJZ— 360  motors.  Daily,  11  A.8.  to  10  P.8.  Radio 
Corporal lon-Westtnflhoaso  Station  loeatod  at  Nev- 
ark,  N.  i. 

WVF — 1450  motors.  Ennlnps,  9 to  9.55  o'rtotk,  ox- 
copt  Sondays  and  Holidays.  Signal  Corps,  Bid  loo’s 
Island,  Nsw  York  Harbor. 


Stations  Broadcasting  Music  and 
Speech  on  360  Meters 

AG  I Signal  Corps,  Presldo San  Francisco,  Calif. 

DDV  Noble  Electric  Works Monterey,  Calif. 

I0J  Raymond  F.  Farhana Pawtucket,  R.  I. 

KAO  Young  Men’s  Christian  Association. ..  Denw,  Oilo. 

KDN  Leo  J.  Meytrny  Co San  Frandaoo.  Cxltf. 

KFC  Northern  Radio  k Electric  Co., Seattle,  Wadi. 

KFI  B.  C.  Anthony  U*  Antel".  Cxltf- 

KFU  The  Predxlon  Shop  Grldley,  Caltf. 

KFV  Foster  Bradbury  Radio  Store Ultima,  Wash. 

KFZ  Doerr  Mitchell  Elec.  Co Spokane,  Waeh. 

KGB  Wm.  A.  Mullino  Electric  Co Toooma,  Wnsh. 

KGC  Electric  Lighting  k Supply  Co.  . .Hollywood,  Caltf. 

KGF  Pomona  Fixture  k Wiring  Co Pomona,  Caltf. 

KGM  Northwestern  Badlo  Mfg.  Co .Portland,  Ore. 

KGO  Altadena  Badlo  Laboratory AlUdonn,  Coltf. 

KGU  M-  A.  Mulrony  Hotmluln.  Hawall 

KGW  Oregonian  Publishing  Co Portland,  Ore. 

KGY  St.  Martina  College faw.  Wash. 

KHD  Aldrich  Marble  k Granite  Co.  .Colorado  Spa,  Colo. 

KHJ  C.  B.  Kierulff  A Co Loo  Angdeo,  Caltf. 

KH«  Louis  Warner  ..  Seattle,  Wash. 

KIC  standard  Badlo  Co Loo  Angola,  Caltf. 

KJJ  The  Badlo  Shop  Sunnnale,  Calif. 

KJQ  C.  0.  Gould  

KIR  Vincent  I.  Kraft  ..  8eatUe,  Waah. 

CIS  Bible  Inst,  of  Loe  Angeles.  Inc.  .Loi  Angelee, Caltf. 

KLB  J.  J.  Dunn  k Co Pasadena,  Cdtf. 

KLM  Noale  Electric  Works Monterey.  Collf. 

KLP  Colin  B.  Kennedy  Co Loe  Altoe,  Coltf. 

KLS  Warner  Bros.  Oakland,  Caltf. 

KLZ  Reynolds  Badlo  Co ■ Denrer  Colo. 

KMC  Llndaay-Weathertll  k Co.... toedley.  Cal  f. 

KMJ  San  Joaquin  Light  k Power  Co  . . ..Fteono.  Caltf. 

KMO  Loro  Electric  Co ._.Taconu.Wash. 

KNI  Boswell  Public  8errtce  Co Roswell.  N.  Mex. 

KNR  Beacon  Light  Co An^ea,  Ca  tf. 

KNV  Badlo  Supply  Co .Los  Angel",  Cdtf. 

KOB  New  Mexico  College  of  Agriculture  and  Mechanical 

Arts  Stale  College.  N.  M. 

KOE  Spokane  Chronicle  . Spokane,  Wash. 

KOG  Westtm  Badlo  Electric  Co Lm  Angeles,  Coltf . 

KOM  Holxwasoer  (Inc.)  San  Dtego,  Caltf. 

KOP  Detroit  Police  Department  .Detroit,  Mich. 

KOG  Modesto  Erenlng  News Modesto.  Calif . 

KQL  Arno  A Kluge  Lo?i£l?Di#',5rwI‘ 

KIP  Blue  Diamond  Electric  Co Hood  Blror.  Ore. 

KOT  Electric  Power  k Appliance  Co.  ...YtUu^Wub. 

KGV  Doubleday-Hill  Electric  Co Pittsburgh,  Pa. 

KQW  Charles  D.  Herrold  htn  joae,  Caltf. 

KUO  The  Examiner  Printing  Co. . . San  Frandaco.  Caltf. 

KVO  J.  C.  Hobrecbt  Sacramento,  Calif. 

KWG  Portable  Wireless  Telephone  Co  . .StocWon,  Calif. 
KYY  The  Badlo  Telephone  Shop. ..  San  Frandaco.  Calif. 

KYJ  Leo  J.  Meyberg  Co Loe  Angeleo.  Cal  f. 

KZM  Preston  D Allen  Oakland,  Calif. 

KZY  ilSuoPidflT  Badlo  Supplies  Co . .Oakland.  Calif. 

WBU  City  of  Chicago  • ■ Dl. 

WGJ  A.  C.  Gilbert  Co New  Haeen.  Conn. 

WDM  Church  of  the  Coienant  Wuhlngton,  D.  C. 

WOT  Ship  Owners  Badlo  Serrk* .New  Tork,  N.  y. 

WDW  Badlo  Const,  k Elec.  Co Washington.  D.  C. 

WF8  The  Bike  Kumler  Co .Dayton.  C 

WGH  Montgomery  Light  k W.ter  A„  . 

WGL  Thomea  F.  J.  Howlett Philadelphia.  Pa 

WHA  tlnlrerslty  of  Wisconsin  

WHK  Warren  B.  Cox  - --CletdMd,  0. 

WHO  Rochester  Times  Union  BocbeatCT,N.  Y 

WHU  William  B.  Dock  Co ■■  • • • . 

WHW  Stuart  W.  Seeley M}fr 

WJH  White  k Boyer  WaahlnjtooD.  C. 

WJK  Serrlce  Badlo  Equipment  Co ........ . -Toledo.  0. 

WJX  DeForest  Badlo  Tel.  k Tel.  Co..  New  York.  N.  Y^ 

WLB  Hntierstty  of  Minnesota Minneapolis,  Minn.* 

WLK  Himllton  Mfg.  Co 

wiw  Cnwlpv  Mfa  Co Cincinnati,  0. 

WMH  Precision  Equipment  Co Clndnnitl.O  * 

WOC  Karlowa  Badlo  Co Rock  Mjjj;  B- 

WOH  Hatfield  Electric  Co K^riWMo^ 

WOO  Western  Badlo  Co Kansas  City.  Mo 

WOK  The  Pine  Bluff  Co IMrc  Bluff,  Ark 

wou  Metropolitan  CtUltles  District Omaha  Neb  * 

WOR  L.  Bambecyer  k Co. Newark.  N.  J. 

WOS  Missouri  State  Marketing  hereon  City.  Mo.  • 

WOZ  Palladium  Printing  Co  BIchmond.  Ind  * 

WRK  Doran  Brothers  Electric  Co ■ ■ 2 

WRL  Union  College  Sch'X2S^h  pi 

WPB  Newspaper  Printing  Co PlttS’VI5?’ n*« 

WSZ  ManhaU-Oerken  Co • 

WWJ  The  Detroit  News Detroit,  Mich. 

• stations  broadcasting  market  and  weather  reports  on  485 
meters  In  addition  to  music  on  S80  meters. 


Newspapers  Want  Re- Allocation 

'"THE  importance  of  newspaper 
^ broadcasting  was  recognized  by 
the  radio  conference  when  Dr.  S. 
W.  Stratton,  chairman,  favored  re- 
allocation of  the  wavelength  band 
in  which  newspapers  operate. 

This  was  also  favored  by  Chief 
Radio  Inspector  W.  D.  Terrell  of  the 
Department  of  Commerce. 

Newspapers  at  present  are  classed 
with  owners  of  private  stations, 
stores  and  communication  compa- 
nies. In  the  various  cities  they  are 
obliged  to  operate  within  small  sections 
of  the  allocation  between  310  and  435 
meters. 

It  was  represented  to  the  confer- 
ence that  because  of  the  extensively 
public  nature  of  newspaper  broad- 
casting, newspapers  should  not  be 
classed  under  the  private  designa- 
tion. It  was  pointed  out  that  uni- 
versities, whose  broadcasting  is  of 
a limited  range  as  compared  with 
newspapers,  are  classed  with  State 
and  Government  stations  as  public 
broadcasters. 

4-4-4- 

At  the  I8th  Hole 

MEMBERS  of  the  Dixmoor  Golf 
Club,  of  Chicago,  will  now  sat- 
isfy both  their  desire  to  play  their 
favorite  game  on  Sunday  and  at  the 
same  time  look  after  their  spiritual 
welfare.  A radiophone  has  been 
installed  in  the  club  house,  at  the 
suggestion  of  the  local  pastors,  who 
claim  that  their  congregations  pre- 
fer golf  to  church.  O.  C.  Upham. 
president  of  the*  club,  solved  the 
problem  by  saying  that  as  the  golf- 
ers could  not  be  brought  to  the 
church,  the  church  will  be  brought 
to  the  golfers,  via  radiophone.  A 
contribution  plate  will  be  placed  at 
the  18th  hole. 

4-  4-  4- 

Tune  In  lor  the  3-Alarm! 

LIFE  around  the  firehouse  between 
fires  is  more  interesting  these 
davs.  Radio  did  it. 

Radiophones  have  begun  to  inter- 
est firemen  throughout  the  country. 
■Concerts,  lectures  and  messages 
from  ships  at  sea  have  been  received 
by  firemen,  who  have  rigged  up 
wireless  telephone  apparatus  at  the 
stations. 

4-4-4- 

“All  Modem  Improvements” 

CERTAIN  real  estate  dealers  in 
Philadelphia  are  equipping  houses 
with  complete  radio  receiving  sets. 
The  sales  of  suburban  homes  have 
been  increased  by  this  innovation- 
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* * T could  visualize  my  audience  separated  into 
thousands  of  tiny  theaters — the  millionaire, 
the  lumberjack,  the  backwoodsman — all  listening 
to  the  same  song.  What  an  audience!” 

Those  were  the  thoughts  that  flashed  on 
the  occasion  of  her  first  broadcasting,  to 

Olga  Steck 

and  she  describes  them  vividly  in  the  following  interview 

With  Maurice  Henle 


NOT  only  is  Olga  Steck  one  of 
the  radiophone  broadcast  pio- 
neer artists,  but  she  is  the 
prima  donna  in  the  first  American 
musical  comedy  production  having  a 
"radiophone  number.” 

That  gives  her  broadcasting  impres- 
sions double  interest,  to  radio  fans  as 
well  as  theatergoers.  In  introducing 
her  by  picture  and  printed  word  to  the 
thousands  of  listeners  who  have  heard 
her  voice  in  the  air,  let  it  be  said  that 
she  is  a very  charming,  pretty  and 
winsome  little  lady  with  a speaking 
voice  as  clear  as  her  rich  soprano 
notes,  and  a personality  that  vitalizes 
every  thought  expressed. 

Conversationally,  she  told  me  that 
it  was  not  long  ago,  less  than  a year 
in  fact,  that  she  reached  Broadway 
from  sunny  California.  Out  there 
she  was  a great  favorite  in  musical 
plays.  But  it  seems  that  a theatrical 
light  is  only  a glimmer  until  it  has 
shined  on  the  Gay  White  Way.  And 
so  Miss  Steck  reached  the  Big  Town 
for  greater  triumphs. 

Then,  one  evening,  after  she  had 
been  in  New  Yorfc  for  a few  months, 
her  former  musical  director  who, 
along  with  a sizeable  section  of  the 
public,  had  been  dazzled  by  the  star’s 
eyes  and  voice,  telephoned  her  and  ex- 
tended an  invitation  to  sing  over 
WDY,  the  Roselle  Park  station. 

She  accepted  right  there  and  then, 
with  a.  mental  murmur  that  the 
inventor  of  the  phrase  that  ‘‘there  is 
nothing  new  under  the  sun,”  didn’t 
know  what  he  was  talking  about. 
Here  was  an  experience! 

But  let  Miss  Steck  tell  you : 

“There  were  only  a few  of  us  in 
the  broadcasting  studio.  I had  se- 
lected several  numbers  to  sing.  The 
announcer  spoke  into  what  looked  like 
a regular  telephone,  motioned  me 
toward  the  singer’s  stand,  and  then 
the  piano  accompanist  began  to  play. 

“No  One  In  Sight” 

“I  want  to  confess  I felt  rather 


foolish  at  first  singing  into  that  queer 
little  megaphone  thing.  No  one  to  sing 
to.  Not  a soul  in  sight,  not  a sound  to 
indicate  an  audience  was  present,  and 
only  the  few  members  of  our  party  to 
‘humanize’  the  performance. 

“Should  you  suddenly  stumble  onto 
someone  singing  fervently  to  a tree, 
or  a brick  wall,  or  possibly  a tree 
stump,  you  would  laugh.  1 know  I 
would.  Not  the  idea  of  singing.  But  the 
thought  of  his  singing  to  empty  space. 

“I  felt  in  pretty  much  the  same  po- 
sition. I could  not  tell  who  was  lis- 
tening; I was  not  even  certain  that 
anyone  was.  But  somehow  or  other  I 
convinced  myself  that  the  gods  were 
not  playing  a practical  joke  on  me 
and  I finished  the  evening.” 

She  threw  'back  her  pretty  head  and 
laughed  merrily  at  the  recollection. 
And  then  she  immediately  became  seri- 
ous again. 

“But  the  next  few  days  brought 
many  hundreds  of  letters  from  those 
who  had  heard,  those  who  were  some- 
where out  in  the  black  night  listening, 
those  who  expressed  their  appreciation 
with  far  more  vigor  than  ever  comes 
back  over  the  footlights  in  applause. 

“It  was  a big  moment  in  my  life, 
and  I thought  about  it  seriously.  And 
every  time  since  then,  when  I have 
broadcasted,  I remember  that  I have 
an  audience,  an  audience,  at  home  and 
in  homes,  separated  into  hundreds  of 
thousands  of  tiny,  so  to  speak,  theaters, 
each  holding  a small,  select  audience. 

“I  know  that  I am  being  heard  in 
a luxurious  Park  avenue  home.  I 
know  that  my  voice  is  being  listened 
to  in  stuffy  rooms  of  crowded  tene- 
ment houses.  I see  a vision  of  lis- 
teners in  hamlets,  along  the  highways 
and  by-ways  of  sleepy  country  lanes. 
And  I see  the  rough  lumber-jack,  the 
weary  coal  miner  and  the  backwoods- 
man — all  listening  to  the  same  song. 

“What  an  audience ! Anyone  would 
be  thrilled !” 

And  her  whimsical,  delicately  mold- 
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There  is  nothing  theatrical  about  Olga  Steck't 
appearance. 

ed  eyes  half  closed  as  if  she  were  seeing 
the  picture  she  had  sketched  so  vividly. 

“Miss  Steck !” 

Action!  She  was  called  from  her 
vision  by  an  insistent  stage  director, 
who,  on  the  nearby  stage,  was  re- 
hearsing Bide  Dudley’s  new  musical 
comedy,  “Sue  Dear,”  the  vehicle  in 
which  she  holds  the  titular  role. 

It  is  this  play  that  has  the  radio- 
phone sing,  which  Miss  Steck’s  rich 
soprano  voice  delivers  with  great  suc- 
cess. The  play,  written  by  Bide  Dud- 
ley, well-known  newspaperman,  and 
C.  S.  Montanye,  with  music  by  Frank 
H.  Grey,  opened  several  weeks  ago  in 
Stamford,  Conn.  From  there  it  went 
to  Atlantic  City  before  heading  for 
New  York  City  and  Broadway. 

Public  To  See  Her 

“Say  It  By  Radiophone”  js  the  name 
of  the  number.  A large  amplifier  has 
been  placed  in  the  audience.  The 
dainty  Olga  sings  the  song,  assisted 
by  Albert  Derbil  and  the  Ritz  Male 
Quartet.  Then  she  goes  off  stage, 
and  the  audience  hears  the  chorus 
sung  again  by  Miss  Steck,  but  this 
time  she  is  in  her  dressing  room. 

And  even  then  her  personality  fills 
the  auditorium,  just  as  it  projects  it- 
self through  the  ether  and  over  the 
radiophone.  And  I was  glad  that  the 
public,  the  immense  broadcasting  audi- 
ence, will  have  the  opportunity  of  actu- 
ally seeing  her  in  “Sue  Dear,”  which 
makes  first  use  of  the  radiophone  idea 
on  the  American  stage — just  as  I have 
inadequately  pictured  her  here. 
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Musical  America 


WHAT’S  the  great  world  cry 
today?  It  is  “ VVe  want  a better 
life!”  That  cry  comes  from 
the  harassed  so-called  captain  of  in- 
dustry bowed  under  his  burdens  as  it 
comes  from  the  harassed  wage-earner 
trying  to  make  both  ends  meet  with  fall- 
ing wages  and  the  rising  cost  of  living. 

What  are  you  all  getting  out  of  life 
anyway?  — Life!  — God’s  greatest 
gift  to  man ! 

You  go  from  home  to  office  or  store 
or  factory  on  foot,  by  car,  by  subway, 
or  elevated,  over  a ferry  perhaps;  in 
the  middle  of  the  day  you  take  a lit- 
tle time  off  to  swallow  a meal  which 
may  be  a good  one  or  may  only  con- 
sist of  a sandwich  or  some  icecream, 
and  if  you  are  female,  you  lighten  it 
up  with  a powder  puff  and  a lipstick. 
Then  back  to  work  and  home  again 
by  car,  by  subway,  or  elevated,  over  a 
ferry  and  by  the  time  you  are  home, 
most  of  you  haven’t  the  pep  left  to 
enjoy  the  leisure  that  you  have  won 
and  so  many  of  you  instead  of  indulg- 
ing in  some  rational  social  life  or  go- 
ing to  hear  some  good  music  or  a 
good  play,  off  you  go  to  the  movies,  a 
vaudeville  show  or  a cabaret  where 
you  shimmy  and  fox-trot  to  the  music 
of  the  jazz,  preferably  with  some- 
body else’s  girl  or  wife. 

You  haven’t  yet  been  educated  to 
realize  that  the  end  and  aim  of  life 
should  not  be  work,  work  all  the  time 
but  leisure,  leisure  to  spend  a little 
time  with  your  family,  if  you  are 
married,  to  get  acquainted  with  your 
own  children  instead  of  telling  mother 
to  put  the  kids  to  sleep  as  you  smoke 
a pipe,  read  the  latest  murders  and 
suicides  in  the  evening  papers  and  so 
to  bed  to  prepare  for  the  next  day’s 


“Cheer  Up!  Never  mind  your  troubles.  Remem- 
ber the  greatest  thing  in  life  is  leisure,  leisure  zvon 
by  hard  work.  Music  by  radio  can  help  us  to 
escape  the  monotony  of  daily  toil,  develop  the 
mind  and  bring  happiness  into  our  lives” 


Excerpts  from  an  address  broadcasted  from  IV JZ 

John  C.  Freund 

Maintains  that  radio  will  be  a potent  force 
in  bringing  music  home  to  the  masses 


monotonous  toil,  for  monotonous  it  is 
for  nearly  all  of  us  — same  faces, 
same  stunt,  same  roll-top  desk,  same 
job  at  the  factory,  same  stenographer 
to  look  at,  pretty  or  otherwise,  as  you 
dictate  if  you  are  a business  man  your 
ever-increasing  monotonous  replies  to 
the  correspondence  you  receive  which 
generally  begins:  Dear  Sir:  Yours  of 
the  tenth  duly  to  hand,  etcetra,  etcetra 
— and  so  it  goes. 

The  great  facilities  of  travel  and 
living,  the  great  inventions  are  mak- 
ing all  our  lives  more  and  more  mo- 
notonous. Do  you  realize  that? 

Formerly  a shoemaker  made  a shoe, 
the  whole  shoe.  If  he  was  in  a small 
town,  he  was  the  center  of  the  scan- 
dal and  the  news.  He  knew  your  corns 
and  your  bunions  and  your  troubles. 

Today,  through  labor-saving  ma- 
chinery, a man  or  a woman  stands  or 
sits  at  a machine  and  does  one  little 
job  eight  hours  a day,  six  days  a 
week,  fifty-two  weeks  in  the  year.  Soul 
benumbing  labor.  Do  you  realize  how 
awful  that  is? 

It  is  to  escape  this  monotony  that 
men  try  to  smoke  themselves  to  death 
while  playing  penny  ante  while  the 
women  murder  one  another’s  reputa- 
tions at  sewing  circles  or  mothers’ 
meetings,  while  the  young  people  get 
out  into  the  streets  and  pair  off  like 
the  birds,  go  ice-creaming  and  tango- 
ing as  if  that  was  the  best  way  to 
prepare  them  for  life  or  their  work. 

Wherever  you  go,  you  find  human 
energy  expended  just  after  the  day’s 
work  is  done  in  an  endless  number  of 
ways  that  are  positively  infernal  be- 
cause of  their  stupidity.  Of  all  the 
things  that  can  help  make  life  unreal, 
it  is  the  movies  which  must  have  the 
happy  end  where  after  several  acts  of 
villainy,  all  is  well  when  someone  taps 
the  villain  on  the  back  and  tells  him 
to  be  a good  boy  in  the  future. 

Music  can  help  you' 

Hitherto  good  music  has  been  looked 
upon  as  something  just  for  the  edu- 
cated few  who  go  to  hear  the  sym- 
phonies, the  opera,  the  great  artists. 

Music  belongs  to  all ! 
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It  begins  where  words  end  — it 
whispers  to  us  of  immortality. 

And  it  came  out  of  the  mass  soul  in 
the  shape  of  the  folks  songs,  the  song- 
of  the  people. 

It  didn’t  start  as  an  art. 

That’s  why  some  of  us  are  trying  to 
give  it  back  to  the  people,  to  democra- 
tize it. 

Some  believe  that  classical  music  is 
the  only  good  music. 

Rats! 

Good  music  may  be  a lovely  waltz 
by  a great  composer  or  a homely  bal- 
lad or  a quartet  or  a chorus,  though  a 
chorus  must  not  be  a drinking  song, 
for,  like  some  of  the  rivers,  we  have 
gone  dry,  that  is  those  of  us  who  are  so 
by  conviction  or  under  doctor’s  orders. 

The  main  thing  with  music  is  to 
have  it  in  the  home,  not  alone  in  the 
church  or  in  the  concert  halls  but  in 
the  home  whether  it  comes  in  the  shape 
of  a talking  machine,  a player-piano 
or  a radio  set. 

Let  me  tell  you  mothers  and  fathers, 
that  with  music  in  the  home,  the  boy 
will  bring  in  a better  type  of  girl  and 
the  girl,  will  certainly  bring  in  a better 
type  of  boy.  To  you  girls,  let  me  say 
that  if  you  have  any  fellow  who  threat- 
ens to  be  a “steady”  and  who  can’t 
stand  a little  good  music,  take  an  old 
man’s  advice  and  — fire  him. 

Did  you  know  that  a multi-million- 
aire one  day  passing  along  the  street 
heard  the  sound  of  violin  playing. 
Curiosity  brought  him  into  the  place 
and  he  found  a little,  fat,  freckled  boy 
scraping  awtay.  He  became  interested 
in  the  boy,  gave  him  a chance.  That 
boy  later  became  a multi-millionaire 
himself  and  one  of  the  great  charac- 
ters of  these  United  States.  The  name 
of  the  man  was  Andrew  Carnegie  and 
the  fat,  freckled  boy  is  Charles  M. 
Schwab,  head  of  the  Bethlehem  Steel 
Works,  where  at  times  they  have  from 
fifteen  to  twenty  thousand  employees.  It 
was  his  music  which  gave  him  a chance. 

Let  us  not  forget  the  radio  which 
already  has  millions  of  auditors  and 
will  be  a most  potent  force  to  bring 
music  home  to  the  masses. 
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Baldwin,  the  Phone  Maker 

XTATHANIEL  BALDWIN  of 
^ Utah  is  the  man  from  whom 
the  Baldwin  receivers  get  their 
name.  His  product  has  become  so 
widely  known  that  a few  words 
about  its  origin  and  a word  picture 
about  the  inventor  himself  will  not 
be  amiss. 

Baldwin  radio  products  are  manu- 
factured in  Salt  Lake  City.  They  have 
been  manufactured  there  for  the  past 
eight  years.  Mr.  Baldwin,  native  of 
Utah,  has  been  working  steadily  and 
his  reward  is  coming  in  now,  for  his 
telephone  receivers  are  becoming  fa- 
mous and  the  clamor  for  them  is  far 
beyond  the  capacity  of  his  small  fac- 
tory. But  the  inventor  and  manu- 
facturer is  not  excited  or  enthusias- 
tic over  this  rush  of  orders. 

“I  don’t  know  why  there  should 
be  any  story  written  about  our  work 
out  here,”  Mr.  Baldwin  good  humor- 
edly  told  a newspaperman  recently. 

It  is  not  easy  to  find  the  Baldwin 
.Radio  factory.  It  is  not  in  the  fac- 
tory district  of  Salt  Lake  or  even 
in  the  city  proper.  Even  the  street 
is  not  paved.  There  is  no  high 
smokestack  to  mark  the  site.  Near 
the  road  there  is  a modest  little  cot- 
tage, the  home  of  the  owner  of  the 
plant.  Across  the  street  is  a long 
one-story  frame  building,  built  on 
the  order  of  temporary  quarters  put 
up  by  construction  companies.  Be- 
yond it  are  several  other  similar 
buildings.  These  are  parts  of  the 
factory.  Sheet  iron  or  tin  pipes  pro- 
trude a few  feet  higher  than  the  low 
roofs;  these  are  outlets  from  small 
stoves  that  furnish  heat. 

But  the  interiors  of  these  build- 
ings are  busy  places.  Last  Septem- 
ber there  were  less  than  forty  men 
employed  by  Mr.  Baldwin.  The 
popularity  of  his  wireless  telephone 
receivers  was  just  then  beginning  to 
spread.  He  built  additions  to  his 
frame  factory  buildings,  the  differ- 
ent stages  being  plainly  visible  by 
the  stage  of  discoloration  from  wea- 
ther on  the  rough  pine  boards.  No 
paint  has  been  wasted  on  the  ex- 
terior of  these  buildings. 

The  farmers  who  applied  for  work 
were  given  it,  until  now  there  are 
110  men  employed,  and  only  space 
limitations  prevent  the  employment 
of  more.  The  orders  are  far  beyond 
the  capacity  of  the  plant. 

Mr.  Baldwin  is  a native  of  Fill- 
more. He  went  to  school  in  Provo 
and  attended  the  Brigham  Young 
University  and  later  taught  there. 
Then  he  became  interested  in  elec- 
tricity and  invented  his  telephone 
receiver.  He  has  made  other  inven- 
tions and  the  factory  does  other 
work  besides  making  these  receiv- 


ers, but  it  is  the  wireless  telephone 
receiver  that  is  making  him  famous. 
He  has  different  types  for  different 
lines  of  work,  and  the  receiver  will 
work  also  with  wire  telephones. 

Mr.  Baldwin  is  said  to  be  demo- 
cratic in  some  of  his  ideas.  It  is  re- 
ported that  he  drives  a low-priced 
car  because  that  is  all  that  the  men 
working  for  him  can  afford  and  he 
does  not  want  to  be  conspicuous. 
He  has  not  gone  out  into  the  world 
for  his  mechanics,  but  has  taken  in 
the  farmer  boys  of  the  neighborhood 
and  trained  them  in  his  own  way 
and  to  his  own  efficiency. 

♦ ♦ ♦ 

Ford  Gets  License 

I1JENRY  FORD  may  yet  tell 
“flivver”  owners  of  the  intri- 
cate methods  of  “flivver”  operation 
by  wireless  phone.  The  Department 
of  Commerce  has  announced  that 
Ford  has  been  granted  permission 
to  operate  a broadcasting  wireless 
phone  at  Dearborn,  Mich.  His  call 
is  WWI. 


Henry  Ford  (seated)  listening  in  at  Atlanta 
(Ga.)  newspaper  office 


New  York  Police  Plans 

pLANS  to  equip  the  patrol  automo- 
* biles  of  the  New  York  City  Po- 
lice Department  with  radiophone 
apparatus  is  announced  as  part  of  a 
war  on  bandits. 

Negotiations  for  the  wireless 
equipment,  it  is  understood,  have 
been  conducted  by  Michael  R.  Bren- 
nan, superintendent  of  telegraph  of 
the  police  department.  Provision  is 
being  made  for  a broadcasting  sta- 
tion that  will  keep  in  touch  with  all 
police  automobiles  at  all  times  of 
the  day  and  night,  whether  traveling 
at  high  speed  or  standing  still. 


It  is  proposed  . to  make  use  of  a 
wave  length  that  will  permit  of  no 
interference  by  amateurs  or  high- 
power  broadcasting  stations.  In 
each  automobile  one  policeman  will 
have  receivers  constantly  to  his  ears 
and  will  be  able  to  talk  to  headquar- 
ters. 

To  prevent  the  possibility  of 
crooks  listening  in,  the  police  broad- 
casting will  be  done  largely  in  code. 

♦ ♦ ♦ 

Concerts  for  Doctor's  Patients 

RADIOPHONE  concerts  for  pa- 
^ tients  while  waiting  in  the  phy- 
sician’s office  is  the  most  up-to-date 
use  found  for  the  radiophone.  Dr. 
Paine  FitzGerald  of  Boston  is  the 
physician  who  has  long  been  a radio 
“bug,”  and  now  entertains  his  sick 
patients  with  music  and  lectures 
while  waiting  to  see  him  in  his  of- 
fice. 

Dr.  FitzGerald  says  it  is  wonder 
ful  the  way  the  scheme  works.  A 
patient  comes  into  the  doctor’s  office 
and  is  first  ushered  into  a lounging 
room,  in  one  corner  of  which  is  a big 
graphophone  and  opposite  is  the 
radiophone  receiving  set. 

The  patient  is  naturally  feeling 
blue  and  sick  at  heart  as  well  as 
body.  Either  the  doctor  or  Mrs. 
FitzGerald  takes  a seat  at  the  radio- 
phone and  plugging  in  starts  tun- 
ing up  to  catch  Medford,  Pittsburgh 
or  Newark.  The  patient’s  mind  is 
immediately  taken  up  with  the 
wonder  of  the  new  invention,  which 
is  explained  to  him  while  pop-eyed 
he  hears  songs  sung  thousands  of 
miles  away. 

♦ ♦ ♦ 

Aiding  the  Farmer 

TP  HE  importance  of  radio  to  the 
farmer  is  becoming  more  apparent 
every  day.  It  is  asserted  that  the 
radio  not  only  makes  the  isolation  of 
the  farm  a thing  of  the  past  but  brings 
quickly  to  the  farmer  the  agricultural 
information  needed  in  the  intelligent 
operation  of  the  farm. 

W.  A.  Wheeler,  delegate  to  the 
radio  conference  in  Washington,  says : 
“There  are  more  than  32,000,000  peo- 
ple on  farms,  comprising  nearly  one- 
third  of  the  total  population  of  the 
United  States,  most  of  whom  are  lo- 
cated where  they  are  practically  cut 
off  from  immediate  contact  with  the 
outside  world.  The  radio  is  the  only 
means  of  getting  to  them  quickly,  at 
small  cost,  the  economic  information 
necessary  in  the  proper  conduct  of 
their  business.” 

The  time  element  in  dispatching 
weather,  crop  and  market  news  is  a 
big  factor  affecting  the  value  of  such 
reports. 
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The  Sunday  Sermon 

/"\UT  in  Jamesburg,  N.  J.,  which 
is  just  a tiny  dot  on  the  map, 
lives  the  family  of  Mrs.  George  A. 
Shultz.  She  did  not  get  to  church 
on  Sunday  morning  as  often  as  she 
would  have  liked,  she  told  friends. 
Something  always  interfered.  And 
then  alone  came  the  radiophone,  and 
the  broadcasting  of  a Sunday  service. 

“The  Sunday  service  will  be  a won- 
derful blessing,”  Mrs.  Shultz  says. 
“My  whole  family  listen  in  and  enjoy 
it  as  much  as  if  it  were  in  the  church 
itself.” 

And  Mrs.  Shultz’s  enthusiastic 
words  lead  to  a bigger  thing.  Will 
the  minister  .of  the  future  deliver  his 
sermon  over  the  ether?  He  is  doing 
it  today,  but  not  universally.  Will  he 
recognize  that  he  will  reach  an  audi- 
ence of  hundreds  of  thousands  via  the 
radiophone?  Indications  are  that  he 
will,  for  as  yet  no  sign  has  come  from 
the  clergy  that  it  is  displeased  with 
this  new  means  of  spreading  happiness 
and  education. 

In  fact,  the  opposite  seems  to  be 
the  truth.  Ministers  everywhere  are 
interested,  and  while  many  have  not 
tried  the  new  delivery  as  yet,  they 
show  unmistakable  signs  of  doing  so 
in  the  near  future. 

It  probably  will  boil  down  to  the 
broadcasting  of  one  service  each  week 
for  each  of  the  various  religions.  There 
is  no  question  but  that  the  influence 
will  be  one  of  good,  for  thousands  who 
now  do  not  attend  church,  who  have 
not  attended  for  a long  time,  will  have 
their  interest  re-awakened. 

The  leader  of  one  New  York’s  most 
famous  orchestras,  a distinguished 
looking  gentleman,  whose  name  can- 
not be  mentioned  for  obvious  reasons, 
is  a radio  fan,  and  a rabid  one  at  that. 

“What  one  thing  pleases  you  most 
of  all  with  radio?”  he  was  asked.  His 
musical  criticism  was  eagerly  awaited. 

He  shifted  his  black  cigar  from  one 
corner  of  his  mouth  to  the  other. 

“Well,”  said  he,  “I  guess  the  most 
appealing  thing  about  it  is  that  I can 
attend  divine  services  and  still  smoke 
my  cigar.” 


A Word  About  the  Shut-Ins 

'X'  O amuse  the  old  folks,  to  interest 
A the  growing  youth,  to  heal  the 
sick,  to  instruct  and  inform  everyone 
— these  are  the  purposes  of  radio. 
This  is  brought  out  every  day  by  the 
latest  of  those  caught  in  radio’s 
glamour. 

The  part  that  it  will  play  in  heal- 
ing the  sick  cannot  be  over-estimated, 
according  to  Dr.  C.  O.  Probst,  of  Co- 
lumbus, Ohio,  who  says  that  more 
than  1,500  tuberculosis  patients  in  the 
vicinity  would  be  materially  aided  by 
the  installation  of  radio  sets,  and 


that  he  is  working  toward  that  goal. 

“The  fact  that  patients  have  nothing 
to  do,  nothing  to  think  about,”  he  says, 
“and  have  little  intercourse  with  the 
outside  world,  is  detrimental  to  their 
recovery. 

“Radio  concerts  and  news  by  this 
latest  means  of  communication  would 
go  a long  way  toward  making  the 
load  of  a tuberculosis  sufferer  lighter. 
By  putting  these  sufferers  .especially 
the  bed-ridden  ones,  in  touch  with  the 
outside  world,  radio  will  have  accom- 
plished a real  purpose.” 

♦ ♦ ♦ 

The  Younger  Generation 

C PEAKERS  also  point  out  that  the 
^ “street  corner  boy”  is  becoming  a 
thing  of  the  past.  They  point  out  that 
the  youth  of  today  has  too  much  to 
occupy  his  mind  and  not  the  least  of 
these  is  radio.  They  refer  often  to 
that  old  wheeze  about  the  man  who 
was  talking  to  a companion.  Both 
were  substantial,  wealthy  citizens  of 
their  community. 

“Say,  Jim,”  said  one,  “What  do  you 
know  about  this  radio  thing?” 

“Not  a thing,  George,”  the  other 
replied,  “but  my  nine-year-old'  boy 
can  tell  you  all  about  it  if  you  want 
to  know.” 

This  boy  question  is  indirectly  re- 
flected in  the  press  comment  of  the 
country  every  day.  Says  one  writer 
concerning  radio: 

Get  on  the  radio  band  wagon.  Every- 
body’s listening  in  the  world  around,  and 
you  must  keep  up  with  the  procession. 

Radio  is  a hobby  that  is  worth  while. 

Here  are  a few  of  the  things  it  will  do 
for  you : 

1.  It  will  make  your  home  up-to-date 
•with  radio  concerts,  dances,  sermons,  news, 
market  reports,  lectures,  addresses. 

2.  You  will  use  your  spare  time  in  a way 
that  will  do  you  good  and  teach  you  some- 
thing worth  While. 

3.  Radio  leads  you  by  easy  stages  to  a 
vocation  with  plenty  of  thrills  and  fat  pay 
envelopes. 

4.  Radio  prepares  you  for  service  in  the 
army,  navy  and  marine  corps,  aero  squad- 
ron, merchant  marine,  commercial  station, 
railroad  system,  fire  department,  police  de- 
partment, summer  camp,  hotel,  stock  ex- 
change and  government  systems. 

The  government  is  right  behind  the  boy 
who  takes  up  radio  seriously.  The  United 
States  signal  corps,  United  States  army,  is 
ready  to  teach  it  to  the  earnest  boy. 

Boys  who  reach  a certain  prescribed 
standard  are  eligible  for  invitations  to  at- 
tend an  army  camp  for  two  weeks  in  the 
summer,  free  of  charge. 

The  navy  does  not  forget  the  radio  boy 
either.  For  three  years  they  have  had  a 
system  for  them  and  thousands  are  regis- 
tered with  the  Radio  Amateur  Bureau  of 
the  Third  Naval  District,  New  York  city. 

From  time  to  time  other  opportunities 
for  radio  boys  in  connection  with  the 
government  will  develop. 

Now.  how  you  can  start? 

1.  Decide  whether  to  buy  or  build  your 
receiver.  It  will  cost  time,  but  less  money 
if  you  build  it.  _ But  you  will  probably 
have  a better  receiver  if  you  buy  it. 

2.  Start  working  out  your  plan  and 
stick  to  it. 


3.  Send  to  the  superintendent  of  docu- 
ments, government  printing  office,  Wash- 
ington, D.  G,  for  the  following  pamphlets: 

(a)  Document  No.  1055,  Elementary 
Electricity,  i0  cents. 

(b)  Document  No.  1064,  Elementary 
Principles  of  Radio  Telegraphy  and  Tele- 
phony, 15  cents. 

These  two  pamphlets  will  let  you  know 
what  is  going  on  inside  your  apparatus 
and  that  will  make  you  a better  operator. 
The  government  has  secured  experts  to 
write  these  pamphlets  and  you  could  have 
no  better  guide. 

(c)  Radio  laws  of  the  United  States 
and  International  Convention,  15  cents. 

This  contains  the  international  Morse 
code,  which  is  used  in  most  radio  trans- 
mission, and  the  list  of  “Q”  signals  or 
radio  abbreviations  used  by  all  operators. 

4.  When  you  get  discouraged,  which 
will  be  often  at  the  start,  rest  half  an  hour 
and  try  again. 

Remember,  radio  is  the  one  big  modern 
science  that  a boy  can  use  as  well  as  a 
man.  At  least  250,000  boys  are  working 
at  radio  right  in  their  own  homes  in  the 
United  States  of  America. 

♦ ♦ ♦ 


Appeal  for  Help  By  Radio 

DADIO  brought  relief  to  the  strick- 
^ en  city  of  Beardstown,  111.,  which 
was  caught  when  the  Illinois  River 
recently  reared  over  its  banks  and 
rushed  over  occupied  land.  To  cap 
the  climax  a levee  was  reported  to 
have  broken  and  all  parts  of  the  city- 
caught  by  the  flood  waters. 

A relief  committee  immediately  dis- 
patched telegrams  to  all  parts  of  the 
country  asking  for  relief.  To  supple- 
ment this,  an  appeal  was  broadcasted 
from  various  points  of  the  country, 
and  it  is  estimated  several  million 
people  were  informed  of  the  city’s 
distress  by  this  method.  Local  radio 
stations  throughout  the  country  were 
asked,  in  the  broadcasted  appeal,  to 
copy  the  message  and  to  inform  their 
home  town  newspapers.  And  so,  no 
part  of  the  country,  however  remote, 
was  uninformed  of  the  suffering  in 
Beardstown. 

♦ ♦ ♦ 

Interplanetary  Radio  Far  Distant 

POSSIBILITY  of  interplanetary 
A radio  communication  is  distant, 
says  Professor  J.  A.  Fleming,  of  the 
University  of  London.  An  electrified 
dust  screen  thrown  off  by  the  sun 
keeps  the  radio  waves  down  to  earth, 
while  lack  of  such  a screen  around 
the  moon  makes  that  satellite  unfit 
for  long  distance  radio  communica- 
tion. 

♦ 4-  ♦ 


Radio  Movies? 

•"TRANSMISSION  of  motion  pic- 
A tures  by  radio  to  the  homes  of 
the  present  generation  is  predicted  by 
E.  L.  Eastman,  director  of  the  KY\V 
radio  station. 

“We  have  sent  pictures  by  wire  al- 
ready,” he  said,  “and  anything  that 
can  be  sent  by  wire  can  be  sent  by- 
radio.” 
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Billy  Jones  Says: 

People  Want  What  They  Want  When 
They  Want  It.  And  Most  of  the  Time  That 
Is  Popular,  Light  Songs  That  Leave  Them 
Whistling  And  Happy 

Popular  and  jovial  phonograph  artist,  in  an  interview  with  Edwin  Hall,  ex- 
plains  his  creed  of  laughter,  and  therein  lies  the  explanation  as  to  why  Billy  has 
become  one  of  the  most  widely  known  singers  of  popular  comedy  songs 


1KNEW  Billy  Jones,  the  popular 
comedy  singer,  when  he  was  a 
kid  up  in  Brewster,  N.  Y.  That 
was  before  the  Flood — of  Radiophone 
popularity. 

Much  water  has  flowed  under  the 
Brooklyn  Bridge  since  then,  tons  of 
toasted  corn  flakes  have  been  devoured 
for  breakfast,  a World  War  has  been 
fought,  W.J.B.  has  stopped  running 
for  President,  and  little  Billy  Jones 
has  developed  into  one  of  those  amaz- 
ingly rare  tenors  who  actually  are  so 
busy  they  hardly  have  time  to  give  in- 
terviews. But  I had  heard  him  on  the 
air  several  evenings,  singing  at  WJZ, 
and  told  him  he  must  talk  for  publi- 
cation, so  readers  of  The  Wireless 
Age  might  know  him  better. 

Billy  is  busy  because  he  sings  for 
twelve  — get  this  — twelve  phono- 
graph recording  companies.  He  con- 
fided this  over  a cup  of  coffee  and  be- 
tween sips  explained  that  he  takes  a 
jaunt  around  a vaudeville  circuit  or 
two  just  to  keep  the  good  habit.  In 
his  spare  time,  he  dashes  off  a new 
song,  grabs  a sandwich,  and  — occa- 
sionally — a little  sleep. 

That  was  Billy’s  daily  and  rather 
appealing  routine  of  affairs  when  the 
big  radio  zeppelin  began  to  bombard 
this  country  with  its  WJZ’s,  its 
KDKA’s,  and  its  WGI’s.  Of  course, 
Bill’s  services  were  immediately  de- 
sired, and  just  as  he  eagerly  took  up 
Uncle  Sam’s  cause  during  the  late  un- 
pleasantries, just  so  did  he  respond  to 
the  broadcast  call. 

Loves  Comedy  and  Humor 

He  put  it  over  with  a bang,  and 
those  who  read  these  lines  will  recall 
the  evenings  of  enjoyment  he  has  con- 
tributed. It  is  only  natural  that,  lov- 
ing comedy  and  humor,  he  should  get 
a large  amount  of  fun  out  of  his 
broadcasting  and  receiving  experience 
. . . of  course,  like  everyone  else,  he 
has  installed  a receiver  in  his  home. 

The  sensations  in  singing  into  the 
broadcast  transmitter  are  no  different 
than  those  one  gets  in  singing  for  the 
music  records.  In  neither  instance 
has  one  a visible  audience.  So  in  that 
respect  he  had  nothing  new  to  get  used 


A characteristic 
Billy  Jones  Smile 


to,  and  it  handed  him  a laugh,  he  says, 
to  watch  how  nervous  some  of  the  ar- 
tists became  while  singing  into  the  lit- 
tle horn-like  transmitter. 

“They  Want  to  Laugh” 

“The  trouble  with  most  of  them,” 
he  said  earnestly,  “is  that  they  all 
want  to  sing  grand  opera.  Get  away 
from  it!  The  people  want  something 
light;  they  want  to  laugh.” 

Billy  received  a letter  from  some- 
one who  had  listened  in  out  in  Penn- 
sylvania, a letter  which  was  the  out- 
come of  an  argument  the  writer  had 
with  his  wife.  The  wife  wanted  to 
wager  the  next  day’s  breakfast,  or 
something,  that  Billy’s  singing  partner 
that  night,  Ernest  Hare,  was  tall  and 
slim,  fully  six  feet,  whereas  Billy 
himself  was  very  short  and  plump. 
And  he  was  willing  to  wager  — for 
the  retention  of  the  said  breakfast — 
that  the  opposite  was  true. 

“For  goodness  sake,”  the  man 
wrote,  “send  a picture  of  you  two,  and 
let  me  wfin  one  argument  from  my 
wife.” 

Billy  assured  him  both  Mr.  Hare 
and  himself  were  neither  very  tall  nor 
very  short,  and  that  therefore  neither 
won. 

Incidently  it  might  be  mentioned 
that  Jones  answers  every  radio  letter 
he  receives,  and  he  is  seriously  con- 
sidering hiring  a social  secretary,  so 
heavy  has  the  mail  become. 

At  the  beginning  of  this  sketch  I 
mentioned  that  Billy  came  from 
Brewster.  N.  Y.  The  folks  up  there 
always  knew  that  tire  little  choir  sing- 
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er  with  the  unusual  voice  would  get 
some  place,  and  they  were  satisfied 
their  predictions  were  good  ones  when 
they  listened  in  and  heard  his  voice 
over  the  radiophone. 

Billy  likes  to  do  his  own  announc- 
ing — all  artists  do  for  that  matter  — 
and  when  he  does  he  injects  the  hu- 
morous element.  He  will  mention  by 
name  any  one  of  his  friends  he  knows 
to  be  listening  in.  Every  mail  brings 
letters  asking  who  is  the  party  in 
Larchmont  with  whom  he  is  always 
joking.  I tried,  also,  to  find  out.  but 
had  to  be  satisfied  with  a Ha ! Ha ! and 
a He ! He ! So  it  may  merely  be  specu- 
lated that  someone  has  completely 
won  the  comedy  tenor’s  heart,  and  has 
bought  a radio  set  because  Billy 
broadcasts. 

Speaking  of  love,  he  is  convinced 
now  that  Romeo,  Michigan,  is  well 
named.  One  night  he  was  singing  one 
of  his  latest  compositions,  “Love  Her 
By  Radio.”  A couple  of  days  later  he 
received  a response;  ’twas  contained 
within  a perfumed  and  tinted  enve- 
lope with  a heavenly  odor  strong 
enough  to  do  a hundred-yard  dash  in 
ten  seconds  flat.  He  wrote  back, 
asking  if  the  environment  of  living  in 
Romeo  was  responsible.  There’s  one 
town  Billy’s  fighting  shy  of. 

Doubly  Popular  Now 

And  from  North  Carolina  there  was 
a letter  saying  his  voice  came  to  them 
clearly  “mid  the  moonshine,”  and  then 
went  on  to  tell  that  the  writer  meant 
it  literally,  as  he  had  the  radio  set 
rigged  up  just  about  ten  yards  or  so 
from  the  family  still,  and  that  he  took 
double  stimulation  from  Billy’s  songs 
heard  in  his  mountain  home  in  such 
pleasant  surroundings ! 

And  so  they  run.  Billy  Jones  was 
well  known  long  before  the  radiophone 
came  into  common  usage.  But  he  is 
doubly  popular  now,  and  it  is  all  due 
to  his  ability  to  stick  to  his  field  — 
comedy  singing. 

“The  people  want  what  they  want 
when  they  want  it,”  is  his  creed,  “and 
most  of  the  time  they  want  popular, 
light  songs  that  make  them  happy,  not 
depressed.” 
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When  Eth 

THE  night  was  quiet,  as  nights 
usually  are,  unless  they  are 
noisy.  And  from  out  of  the 
prune  tree  Gunga  Din  gently  slid  with 
his  radio  set  tucked  under  his  left 
arm,  and  he  sang  joyfully  and  softly 
in  a high-pitched  bass  voice  the  latest 
of  late  hits,  “Pay  Me  By  Radio.” 
Gunga  is  a good  old  scout.  His 
presence  is  a long-looked-for  joy  to 
every  inmate  of  the  county  'insane 
asylum  and  the  folks  who  work  in 
the  pretzel  bending  factory  just  over 
the  railroad  tracks  delight  in  having 
him  hike  out  to  the  athletic  field  where 
they  take  their  daily  exercise  to  limber 
up  and  make  them  flexible  and  fit  to 
bend  pretzels. 

Mrs.  Din’s  little  boy  had  caught  the 
popular  fever  and  nowhere  did  he  go 
without  his  radio  set.  He  read  the 
newspapers,  too,  and  scanned  every 
radio  item. 

Among  the  items  he  read  about  the 
chap  who  believed  he  could  hypnotize 
yia  radio  especially  interested  him. 
What  an  opportunity!  Just  think  how 
science  has  progressed.  Why.nothingis 
impossible,  thought  he.  That’s  Gunga. 
all  over.  For  hours  at  a time  he  would 
sit  and  think.  And  then,  of  course, 
there  were  hours  when  he  would  only 
sit. 

He  cursed  his  luck  with  a “darn” 
and  a couple  of  “goshes”  when  he  read 
the  announcement  by  an  expert  that 
big  eared  boys  with  red  hair  make 
the  best  radio  operators.  That  for- 
ever barred  him  from  becoming  a shin- 
ing light  in  the  radio  field,  he  cursed 
again  and  again.  His  ears  were  big 
all  right,  all  right,  but  his  hair  was  of 
the  brilliant  color  one  gets  by  mixing 
purple,  orange,  indigo  and  green. 
There  was  only  one  thing  to  do  and 
that  was  to  shave  off  his  hair  and 
then  the  gods  who  watched  over  the 
destinies  of  radio  might  be  fooled. 

On  the  night  in  question  we 
find  him  slipping  out  of  the  prune 
tree.  He  had  ben  reading  the  thou- 
sands of  prophecies  and  declarations 
made  in  the  newspapers  by  earnest 
local  reporters,  who  had  been  pulled 
off  the  job  of  writing  obituaries  and 
made  Radio  Editors.  His  head  fairly 


e r W a v e s 

swam  and  this  alone  brought  him  joy 
as  he  reflected  that  he  had  never 
learned  to  swim  himself.  What  radio 
will  do  for  one! 

Why  could  not  one  get  in  touch 
with  MarS  or  Venus  or  Jupiter  by 
radio?  If  these  other  things  were 
not  impossibilities  and  the  newspapers 
said  they  were  not,  why  indeed  could 
one  not  use  the  newly  found  wonders 
to  plumb  the  depths  of  the  unknown 
universe  and  find  out  all  about  the 
other  planets  ? That  was  why  we  find 
Gunga  near  the  prune  tree.  He  had 
read  somewhere  that  prune  trees' adapt 


THE  NEW  HERO 


themselves  especially  well  to  interplan- 
etary communication,  and  that  one 
needs  only  to  wind  the  aerial  around 
three  and  a half  prunes  of  the  40-cent 
a pound  size  and  then  repeat  the  radio 
prayer  “Alagazam,  alagazam,  oogi. 
oogi,  blick”  seven  or  four  times  to  get 
the  proper  wavelength.  This  he  did 
and  as  he  slid  down  — for  the  third 
time  — he  sank  upon  the  ground,  put 
the  receivers  around  his  pear-shaped 
(beg  pardon)  prune-shaped  head,  and 
tuned  in. 

At  first  he  caught  PDQ  (Reno)  and 
he  listened  impatiently  to  a few  bars 
from  the  Pill  Song  from  Carter,  and 


Di 


Run  Wild 

the  Powder  Symphony  from  Colgate. 
He  tuned  again  with  slightly  better 
luck  and  caught  SOL  (Zion  City)  and 
listened  to  a sermon  on  why  the  earth 
was  flat.  He  was  getting  nearer  to 
the  edge,  he  exulted. 

And  then  from  far  off  there  came  a 
mass  of  sound,  of  swiftly  moving  jar- 
gon, which  he  knew  positively  did  not 
have  a place  on  this  earth.  At  last ! 
He,  Gunga  Din,  had  made  the  first 
inter-planetary  communication ! He 
waited  eagerly  until  the  noise  subsided 
into  a semblance  of  order.  And  then 
he  heard  a voice : 

Voice : Ilellohellohello. 

Gunga : YYhoisthis?  Whoisthis? 

( He  was  excited  and  he  let  his  words 
run  together  like  an  alley  gang.) 

Voice : This  is  Mars  talking.  Inci- 
dentally I might  mention  you  are 
speaking  to  the  smartest  cockroach  on 
our  planet.  Who  are  you? 

Gunga : I’m  Gunga  Din  on  Earth. 

V oice : Earth ! At  last ! I thought 

down  there  you  never  would  get  hep 
to  radio.  We  cockroaches  of  Mars 
have  known  about  radio  ever  since  the 
era  of  Kitchen  Sinks. 

Gunga:  Cockroaches!  You  don’t 
mean  to  tell  me  you  are  a cockroach ! 

Voice:  I don’t  eh?  Ask  Howard 

Zimmerman  of  Harrisburg,  Pa.,  what 
we  cockroaches  know  about  radio.  Ask 
him. 

Gunga : Yes,  I read  some  place  that 
he  claimed  cockroaches  discovered 
radio  or  something,  but  tell  me,  do 
cockroaches  live  on  Mars? 

V oice  : i’ll  say  they  do.  All  of 

Archite’s  forebears  have  tried  in  vain 
to  get  in  touch  with  you,  and  we  even 
sent  some  of  our  scout  roaches  to 
teach  you  how,  but  we  wearied  of 
your  ever  learning,  until  we  caught 
your  signal.  Just  a minute,  I want  to 
throw  in  a connection  with  Venus.  I 
want  to  let  them  in  on  this. 

There  was  a pause  during  which 
Gunga  heard  a buzzing  noise  and  then 
he  caught  a second  voice,  a higher 
pitched  one. 

Voice:  Say  bug,  this  is  a good  one. 
Whom  do  you  think  I have  on  the 
radio? 

Second  Voice:  Can’t  imagine. 


by  Google 


May,  1922 


THE  WIRELESS  AGE 


41 


And  There’s  Humor  in  the  Air 


Voice-.  The  Earth! 

Second  Voice:'  Well,  I should  light 
a summer’s  evening!  Mercy,  ho! 

Voice:  Gunga,  are  you  still  there 

— physically  I mean  of  course.  I 
want  you  to  meet  a great  friend. 
Lightning  bug  of  Venus  meet  Gunga 
Din  of  Earth. 

Gunga:  Lightning  bug!  Do  you 
live  on  Venus.  Why,  we  thought 
Venus  was  inhabited  by  men. 

Second  Voice:  Men  used  to  live 

here  until  they  reached  this  more  ad- 
vanced stage.  We,  too,  of  Venus,  des- 
paired of  your  ever  getting  next  to 
radio.  At  last  you  are,  but  I want  to 
warn  you  that  you  owe  it  to  the  light- 
ning bugs  we  sent  down  there.  You 
can  prove  it  by  Hamilton  Bailey,  of 
Peoria,  111.  He  knows. 

Voice:  Don’t  you  believe  him. 
Gunga,  it  was  just  as  much  our  scout 
roaches  as  their  bugs  that  taught  radio. 

Second  Voice:  Nonsense,  Gunga, 

nothing  doing.  Don’t  you  believe  him. 

Voice:  I’ll  crawl  all  over  your  sink, 
you  insignificent  incandescent  bulb. 

Second  Voice:  Yes  you  will — not. 

Voice:  This  is  an  insult.  I shall 
call  a meeting  immediately  of  the 
Roachery,  and  we’ll  see  if  a war  — 

There  was  a mass  of  incoherent 
sound  and  the  rest  was  lost  on  Gunga. 

And  Gunga  was  very  thoughtful 
as  he  plucked  a ripe  prune.  He 
munched  it  as  he  wended  his  way 
homeward. 

Oh.  very  well. 


The  Wireless  Widow 

By  George  Mitchell 

I've  been  a widow  all  my  life; 

That  is.  since  I have  been  a wife, 
Communing  with  myself,  the  time, 

In  solitary  pantomime. 

Golf  claimed  him  almost  every  day, 

And,  as  he  niblicked  on  his  way, 

I followed  in  his  gallery 
Or,  on  the  club  house  porch,  drank  tea. 
At  night.  Bridge  took  him  from  my  side; 
I couldn’t  play  it  — though  I tried; 

But  sat  at  home,  with  ill-content, 

The  while  he  gambled  with  the  rent. 

He  gave  up  both.  Said  he:  “I’m  through. 
I’ll  stay  at  home  alone  with  you." 

But  Radio’s  got  him.  Fickle  men! 

And  I’m  a Widow  once  again. 

— Judge. 


A very  wise  plan 
Has  Dapper  Dan — 

His  ten  wives  think 
He's  a wonderful  man. 

They’re  scattered  throughout 
A nation  or  so 
But  he  keeps  them  all  happy 
By  Radio. 

Chorus : Oh,  man,  what  a bee-u-tiful 
theme ! 

PRACTICAL  USE 
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— Savannah  Nctrs 

/-PHE  radio  messages  some  think 
*■  they  are  getting  from  Mars  prob- 
ably at  that  are  as  authentic,  as  some- 
one recently  remarked,  as  the  mes- 
sages Sir  Arthur  Conan  Doyle  gets 
from  the  dead  and  those  former  Sec- 
retary Tumulty  gets  from  the  living. 


'T'HE  phrase  “tuning  in”  has  only 
one  meaning  to  a young  father, 
and  it  is  not  connected  with  radio. 
Any  father  will  tell  you  that  the  Young 
Ones  are  the  greatest  little  tuning 
coils  on  the  market  and  they  usually 
commence  on  the  yellophone  just 
when  Dad  feels  like  anything  but 
walking  the  floor. 


"Our  Boy  Has  a Wireless" 

By  Mary  Barton  Smith 

Our  boy  has  made  a wireless, 

1 tell  you  I am  glad. 

The  thing  is  done  and  all  set  up; 

For  sometimes  I got  mad. 

He  talked  about  it  all  the  time, 
morning,  noon  and  night — 

The  dining  room  was  upside  down, 

The  rug  was  out  of  sight. 

There  was  saw-dust  on  the  table 
And  shavings  on  the  floor, 

1 didn’t  get  to  sweep  that  room 
For  three  whole  days  or  more. 

He’d  plane  and  hammer,  saw  and  tile. 

And  scatter  things  about, 

Then  he’d  make  a break  for  school  and — 
“Don’t  touch  things”,  he’d  shout. 

He'd  prowl  around  and  fret  and  hunt 
For  things  he  couldn’t  find. 

And  then  he'd  get  a spool  of  wire 
And  wind  and  wind  and  wind, 

I think  he  wound  a thousand  miles  — 

Of  cause  I can’t  be  sure — 

I know  I held  the  spool  for  him 
Until  my  arms  were  sore. 

He  mussed  up  kettles,  pots  and  pans 
To  melt  the  parafine; 

He  even  got  some  in  tile  grease, 

I had  to  cook  things  in. 

He  used  up  all  of  his  dad's  ink — 

He  took  a china  cup— 

To  mix  the  mixins  in  he  used, 

To  stain  the  thing  all  up. 

And  when  we  put  the  aerial  up 
I froze  myself  'most  blue, 

But  I had  helped  him  all  along 
And  had  to  see  it  thru. 

Some  people  passing  in  the  street 
Wondered  what  it  could  be, 

Professor  Budin  stopped  and  asked : 

“Is  kitty  up  the  tree?” 

But  now  it’s  done  and  all  set  up 
And  we  can  hardly  think. 

It’s — “Hush  1 be  still ! I hear  it  buzz ! 

It’s  Arlington  I think”. 

Then  dad,  he  looks  at  me  and  grins, — 

You  know  we  dassn’t  talk — 

And  then  we  just  float  out  the  room, 

— You  know  we  dassn’t  walk — 

But  now  we’re  just  plumb  proud  of  him 
We  don’t  care  for  the  muss, 

We  want  to  keep  him  young  in  heart 
And  always  loving  us. 

I’ll  send  a wireless  each  day 
To  our  great  God  above; 

“O.  always  keep  him  sweet  and  pure 
Protect  him  with  Thv  love”. 

Glm’rrsville  (N.YS  Herald 


Thank  Goodness! 

“Contrary  to  the  general  impression 
there  is  little  or  no  mystery  about 
radio  telegraphy  or  telephony — “Wire- 
less— as  it  is  commonly  called.” — From 
a New  Jersey  newspaper. 
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The  Bell  System  In  Radio 

The  Telephone  Company's  Position  In 
Respect  to  Patent  Agreements  — Plans 
for  Supplementary  Phone  Services  and 
Public  Broadcasting  Facilities 

By  A.  H.  Griswold 


RADIO  today  is  a magic  word 
throughout  the  country  and, 
like  anything  else  occupying 
headlines,  much  has  been  said  of  it, 
both  good  and  bad,  which  it  has  not 
rightfully  deserved. 

What  is  radio?  While  it  would 
probably  take  volumes  to  give  a com- 
plete explanation  of  radio,  yet  per- 
haps it  can  be  briefly  explained  in  the 
following  manner. 

In  the  ordinary  alternating  current 
electric  light  and  power  circuit,  such 
as  are  used  to  furnish  light  to  homes 
and  power  to  factories,  the-  periodic- 
ity of  the  electrical  current  is  almost 
universally  sixty  cycles  per  second.  In 
other  words,  there  are  sixty  complete 
reversals  of  the  electrical  current 
every  second.  At  this  low  periodicity 
or  frequency  practically  all  of  the 
electrical  energy  is  confined  to  the 
wire  system  and  none  of  it  radiated 
into  space.  However,  by  sufficiently 
increasing  the  frequency  or  period  of 
oscillation  of  an  electrical  circuit  and 
by  suitable  circuit  arrangements  a 
large  proportion  of  the  electrical  en- 
ergy generated  may  be  radiated  into 
space  as  electro-magnetic  waves. 
These  electro-magnetic  waves  travel 
through  space  with  the  speed  of  light 
and  have  frequencies  varying  from 
around  15,000  to  several  million  cycles 
per  second. 

In  order  to  transmit  a telephone 
message  by  radio  the  amplitude  of  the 
high  frequency  waves  sent  out  is 
made  to  vary  in  accordance  with  the 
variation  of  current  produced  by  the 
voice  in  an  ordinary  telephone  circuit. 
The  problem  of  producing  these  high 
frequency  electrical  waves  and  of  thus 
controlling  them  by  telephone  currents 
has  been  solved  in  a satisfactory  man- 
ner only  by  means  of  the  three- 
electrode  vacuum  tube. 

During  our  development  of  the 
vacuum  tube  in  connection  with  the 
telephone  repeater,  we  found  that  it 
was  possible  to  make  larger  and  more 
powerful  tubes  which  could  be  used 
for  radio  telephony,  and  it  was  this 
development  that  broueht  about  the 
memorable  and  remarkable  experi- 
ments of  1915,  when  we  talked  bv 
radio  to  Paris.  San  Francisco  and 
Honolulu.  Subsequently  the  labora- 
tories of  the  Bell  System  have  dili- 


gently continued  their  development 
and  research  work,  until  today  the 
fundamentals  of  radio  telephone  com- 
munication are  fairly  well  established, 
and  the  kind  of  equipment  necessary 
is  generally  known,  although  it  has  not 
been  commercially  produced  except 
for  such  real  uses  as  have  been  found 
in  the  field  of  telephone  communi- 
cation. 

At  the  same  time  development  by 
others  of  radio  and  allied  equipment 
■was  taking  place  and,  as  might  be  ex- 
pected, it  was  not  long  before  it  was 
found  that  the  patent  situation  was 
considerably  involved  and  that  the 
public  would  be  unable  to  obtain  the 
full  benefits  of  radio  unless  some  ar- 
rangement could  be  made  between  the 
holders  of  the  patent  rights  which 
would  permit  of  unhampered  develop- 
ment. Accordingly,  at  the  request  of 
the  United  States  Government,  the 
General  Electric  Company  and  the 
American  Telephone  and  Telegraph 
Company  entered  into  a cross-license 
patent  agreement,  effective  as  of  July 
1,  1920.  In  general,  by  this  agree- 
ment, the  American  Telephone  and 
Telegraph  Company  received  licenses 
in  the  field  of  commercial  and  public 
service  radio  telephony,  while  the 
General  Electric  Company  received 
licenses  in  the  field  of  amateur  radio 
telephony  and  all  radio  telegraphy. 

Following  the  execution  of  the 
principal  agreement  between  the 
American  Telephone  and  Telegraph 
Company  and  the  General  Electric 
Company  an  extension  agreement  was 
entered  into  whereby  the  General  Elec- 
tric Company  may  extend  to  the  Radio 
Corporation  of  America  any  of  the  li- 
censes which  the  General  Electric 
Company  received  under  the  principal 
agreement,  and  likewise  the  American 
Telephone  and  Telegraph  Company 
may  extend  to  the  Western  Electric 
Company  any  of  the  licenses  which 
the  American  Telephone  and  Telegraph 
Company  received  under  the  principal 
agreement.  Subsequently,  the  West- 
inghouse  Electric  and  Manufacturing 
Company,  who  also  had  been  at  work- 
in  the  radio  field,  entered  into  the 
agreement  in  the  same  patent  license 
fields  as  the  General  Electric  Com- 
pany and  Radio  Corporation  of 
America. 
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A.  H.  Griswold,  author  at  this  article  and 

Asst.  Vice-President  of  the  American  Tele- 
phone and  Telegraph  Company 

Prior  to  all  this,  the  Radio  Corpora- 
tion of  America  had  been  formed,  had 
taken  over  the  interests  of  the  Mar- 
coni Company  in  the  United  States 
and  had  entered  into  an  agreement 
with  the  General  Electric  Company 
whereby  it  acquired  rights  to  use  and 
sell  all  radio  equipment  which  the 
General  Electric  Company  was  li- 
censed to  manufacture. 

The  situation  today,  therefore,  is  a> 
follows: 

I11  general,  radio  telephone  equip- 
ment for  commercial  or  public  serv- 
ice uses  is  provided  by  the  American 
Telephone  and  Telegraph  Company  or 
through  its  manufacturer,  the  Wes- 
tern Electric  Company.  Amateur 
radio  telephone  equipment,  radio  tele- 
phone broadcasting  receiving  sets,  and 
radio  telegraph  equipment  are  manu- 
factured by  the  General  Electric  Com- 
pany and  Westinghouse  Company  and 
are  sold  through  the  Radio  Corpora- 
tion. The  underlying  principle  through- 
out this  cross-licensing  agreement  is 
to  insure  and  make  available  to  the 
public  the  complete  development  of 
radio. 

Radio  Telephony  a Supplement  to 
and  Not  a Substitute  for 
Wire  Service 

The  interest  of  the  Bell  System  in 
radio  lies  in  whatever  application  it 
may  have  to  the  possible  future  de- 
velopment of  telephone  services.  In 
the  Bell  System  or  any  other  system 
based  on  sound  economic  principles, 
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the  fundamental  consideration  in  any 
communication  problem  is  the  provi- 
sion of  the  type  of  facilities  which 
will  give  the  best  and  most  economical 
service  to  meet  the  particular  set  of 
conditions  involved.  In  this  there  is 
made  no  distinction  between  wires  and 
radio,  as  the  premise  is  the  proper 
type  of  communication  and  the  conclu- 
sion may  be  wires  or  radio.  However, 
it  happens  that  the  inherent  features 
of  radio  telephony  are  such  that  it  has 
no  economic  or  service  application  in 
the  United  States,  or  in  any  other 
place  where  conditions  are  similar,  ex- 
cept as  a supplement  or  auxiliary,  in 
certain  instances,  to  the  wire  service, 
but  in  no  case  a substitute  therefor. 

The  real  applications  of  radio  are 
in  communications  across  wide 
stretches  of  water,  in  ship  to  ship,  in 
ship  to  shore,  in  airships  to  land,  in 
possibly  some  other  types  of  mobile 
stations,  in  some  forms  of  broadcast- 
ing where  the  same  communication  is 
given  simultaneously  to  a large  num- 
ber of  people,  and  in  remote  cases 
where,  due  to  geographical  or  other 
conditions,  it  is  impossible  or  imprac- 
ticable to  place  wire  lines.  All  of 
these  applications  will  be  recognized 
as  supplements  to  the  regular  wire 
service  and  not  substitutes  for  them. 
For  the  regular  telephone  service  both 
local  and  long  distance,  for  which 
wires  are  now  so  extensively  employ- 
ed in  the  United  States,  the  limita- 
tions of  radio  are  such  that  it  cannot 
be  used. 

Radio  Telephony  Can  Never  Re- 
place Universal  Wire  Service 

The  general  telephone  communica- 
tion goal  in  the  United  States  is  uni- 
versal service.  This  is  merely  a brief 
way  of  saying  that  any  person,  any- 
where, at  any  time,  can  quickly,  re- 
liably and  at  a reasonable  cost,  talk 
with  any  other  person  anywhere  else 
in  the  United  States,  and  for  this  talk 
these  two  persons  will  have  available 
facilities  for  their  personal,  private 
and  uninterrupted  use.  Radio  does 
not  meet  these  requirements.  It  pro- 
vides unguided  transmission,  sending 
out  its  message  broadcast  to  anyone 
within  range  properly  equipped  to  re- 
ceive it,  while  wires,  although  they 
came  first  in  scientific  development, 
really  represent  the  refinement  of  the 
art  and  provide  guided  thansmission 
directed  only  to  the  person  for  whom 
intended.  Scientifically  it  is  actually 
more  remarkable  that  we  are  able  to 
guide  messages  by  means  of  wires 
than  to  send  them  out  broadcast  by 
radio. 

The  number  of  communications 
which  can  be  transmitted  simultane- 
ously by  radio  is  narrowly  limited. 
Daily  over  60,000,000  telephone  calls 
take  place  over  wires  in  the  United 


States.  In  New  York  City  4, 000,000 
calls  are  handled  per  day  and  100,000 
calls  per  minute  during  the  busy 
hours.  The  facilities  of  the  ether 
within  any  reasonable  practical  range 
are  so  limited  that  but  a very  small 
fractional  part  of  such  an  enormous 
volume  of  messages  could  be  handled 
by  radio.  Further,  the  real  applica- 
tions of  radio  as  hereinbefore  outlined 
will  undoubtedly  demand  greater  fa- 
cilities than  the  ether  will  afford  and 
it  is  certainly  desirable  that  the  ether 
be  conserved  for  such  real  and  neces- 
sary uses.  If  this  is  not  done,  it  will 
be  almost  hopeless  to  expect  that  sat- 
isfactory service  can  be  given  even  in 
the  real  fields  of  radio. 

The  cost  of  radio  equipment  and  op- 
eration for  universal  service  would  be 
enormous.  The  investment  of  the  Bell 
System  in  the  United  States  today  is 
less  than  $200  per  subscriber’s  station, 
including  both  local  and  long  distance 
lines,  and  comprehending  all  the  poles, 
wires,  cable,  conduit,  equipment,  land, 
buildings  and  accessories  of  the  entire 
system.  It  is  impossible  to  conceive 
at  any  cost  any  form  of  radio  equip- 
ment which  would  provide  the  same 
universal  telephone  service. 

However,  suppose  an  attempt  were 
made  to  set  up  such  a radio  service. 
It  can  be  imagined  to  be  along  either 
of  two  lines : First,  the  apparatus  at 
each  subscriber's  premises  might  be 
kept  as  simple  as  possible,  and  ar- 
ranged only  to  connect  that  subscriber 
to  a central  office  in  a manner  similar 
to  that  by  which  each  subscriber  is 
now  connected  by  wire.  Second,  by 
making  the  subscriber’s  apparatus 
more  complicated,  the  subscriber  might 
be  given  apparatus  enabling  him  to  di- 
rectly connect  with  other  stations  in 
his  vicinity,  and  he  would  reach  more 
distant  subscribers  by  connecting  to 
a central  office.  It  is  impossible  to 
imagine  any  arrangement  so  compre- 
hensive as  to  enable  him  to  directly 
reach  all  other  subscribers. 

In  the  first  case  his  apparatus  would 
consist  of  both  transmitting  and  re- 
ceiving equipment  with  suitable  sig- 
naling and  power  apparatus  and  with 
some  form  of  antenna.  It  would 
need  to  be  much  more  complete  and 
reliable  than  any  of  the  present  simple 
forms  of  amateur  equipment.  In  this 
case  the  radio  equipment  would  mere- 
ly take  the  place  of  the  wire  connec- 
tion between  the  subscriber  and  the 
central  office,  but  the  cost  of  the  radio 
equipment  would  be  much  greater  than 
the  total  cost  per  subscriber  of  the 
entire  existing  telephone  wire  plant. 
In  addition  central  offices  and  trunks, 
involving  very  expensive  and  elaborate 
radio  apparatus,  would  be  required  to 
complete  the  connections. 

On  the  second  assumption,  part  of 
the  central  office  expenditures  would 


be  avoided,  but  the  cost  of  the  appa- 
ratus at  each  subscriber's  station 
would  run  into  thousands  of  dollars, 
and  in  addition  a considerable  part  of 
the  central  office  expenditures  would 
still  be  necessary. 

For  long  distance  service  radio  has 
a more  favorable  application  than  it 
has  for  local  service,  but  again  it  is 
found  here  that  both  in  first  cost  and 
subsequent  cost  of  operation  it  is 
many  times  more  expensive  than  for 
wire  circuits  and  does  not  approach 
them  in  reliability  or  freedom  from 
interference  and  is  not  secret. 

Thus  the  cost  of  a complete  radio 
plant  for  either  local  or  long  distance 
service  or  both  is  far  in  excess  of  the 
corresponding  wire  plant,  and  not  only 
is  the  first  cost  of  radio  equipment 
greater  than  for  wire  equipment,  but 
the  experience  to  date  indicates  that 
the  cost  of  operation  of  radio  is  great- 
er per  dollar  of  investment  than  for 
wire  plant.  This  means  that  radio 
telephone  service,  even  if  it  were  pos- 
sible, must  have  rates,  in  order  to  pay 
the  costs  of  operation,  many  times 
greater  than  charged  for  the  present 
wire  service. 

From  the  above  it  is  evident  that 
the  cost  of  radio  service  would  be  ex- 
cessive and  that  the  character  of  the 
very  limited  service  which  could  be 
given  by  radio  would  be  so  far  infe- 
rior to  the  service  now  given  over 
wires  that  the  general  public,  even  if 
they  could  afford  to  pay  for  it,  would 
not  tolerate  it. 

The  words  of  the  Secretary  of  Com- 
merce, Mr.  Hoover,  at  the  recent  Ra- 
dio Conference  in  Washington,  are 
interesting  and  to  the  point : 

“I  think  it  will  be  agreed  at  the  out- 
set that  the  use  of  the  radio  telephone 
for  communication  between  single  in- 
dividuals as  in  the  case  of  the  ordi- 
nary telephone  is  a perfectly  hopeless 
notion.” 

Some  Present  Applications  of 
Radio  Telephony 

Let  us  then  consider  some  of  the 
applications  of  radio  telephony  which 
in  the  present  state  of  the  art  can  now 
be  foreseen.  Between  moving  vehi- 
cles, ships,  ships  and  shore,  airships 
and  ground,  and  similar  classes  of 
services,  radio  telephony  has  an  appli- 
cation. AH  of  these  are  possible  fields, 
and  as  time  goes  on,  it  may  be  ex- 
pected that  they  will  be  developed  into 
useful  auxiliaries  to  the  wire  service. 
Recently  interesting  and  successful  ex- 
periments on  ship  to  shore  transmis- 
sion were  conducted  with  the  United 
States  Steamship  America,  operating 
by  radio  in  connection  with  our  Deal 
Beach  radio  station  and  thence  over 
land  wires  to  New  York  and  other 
points.  These  tests  showed  that  ship 
to  shore  service  is  possible,  but 
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whether  or  not  it  is  established  as  a 
commercial  service  must  necessarily 
depend  upon  its  value,  which  must  be 


As  the  towers  neared  completion  In  the  estab- 
lishment of  the  New  York  broadcasting  sta- 
tion of  the  Bell  system 


great  enough  to  make  the  service  self- 
sustaining. 

Trans-oceanic  wireless  telephony  is, 
of  course,  possible,  as  was  demon- 
strated by  us  in  1915.  However,  the 
present  costs  are  very  great  and  be- 
fore it  can  be  generally  employed,  the 
commercial  value,  as  in  the  case  of 
ship  to  shore,  will  have  to  be  deter- 
mined and  assured.  A factor  operat- 
ing seriously  against  such  service  is 
the  great  difference  in  time  between 
countries  located  widely  apart. 

Broadcasting 

One  of  the  most  interesting  appli- 
cations of  radio  telephony  is  that  of 
broadcasting,  which  is  not  inter- 
communication but  a one-way  service. 
It  is  in  this  field  that  radio,  by  virtue 
of  its  inherent  nature,  seems  to  have 
great  possibilities.  At  the  present 
time  broadcasting  is  being  done  by 
various  departments  of  the  Govern- 
ment, by  certain  manufacturers  or 
agents  of  radio  apparatus,  by  experi- 
menters, by  newspapers,  and  until  re- 
cently by  amateurs.  The  existing 
broadcasting  transmitting  stations  are 
operating  in  the  particular  interest  of 
the  owners  of  such  stations  and  are 
not  providing  broadcasting  transmit- 
ting service  for  the  use  of  the  public 
in  general.  The  American  Telephone 
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and  Telegraph  Company  controls  the 
important  patents  on  radio  telephone 
broadcasting  transmitting  equipment 
for  general  public  use  and  consequent- 
ly is  being  besieged  with  requests  to 
sell  radio  telephone  broadcasting 
equipment  or  to  provide  radio  tele- 
phone broadcasting  service.  We  are 
selling  the  broadcasting  equipment 
and  so  many  of  these  requests  have 
been  received  that  it  has  become  ap- 
parent that  if  every  one  who  desires 
his  own  broadcasting  equipment 
should  purchase  it,  there  will  soon  be 
so  many  broadcasting  stations  all  op- 
erating on  the  same  or  a comparative- 
ly few  number  of  wavelengths  that 
real  service  from  any  of  them  will  be 
impossible.  Accordingly,  we  are  now 
establishing  in  New  York  on  the 
Walker-Lispenard  building  a broad- 
casting station  of  the  latest  and  best 
type  known  to  the  art.  It  is  not 
planned  that  we  put  on  any  program 
ourselves  but  rather  provide  the  fa- 
cilities over  which  others  may  broad- 
cast at  specified  rates.  We  could 
doubtless  provide  and  broadcast  a 
splendid  program,  but  by  such  a pro- 
cedure we  would  be  inviting  the  pub- 
lic to  purchase  receiving  equipment  in 
order  to  hear  our  program  and  we 
would  be  committed  to  the  indefinite 
continuance  of  a service  for  which  no 
revenues  would  be  received.  By  pro- 
viding facilities  for  the  use  of  others 
it  rests  with  those  who  broadcast  to 
furnish  a class  of  program  to  which 
the  general  public  will  desire  to  listen. 
It  is  thought  that  in  this  manner  the 
true  attitude  of  the  public  toward 
broadcasting  may  be  determined,  as  it 
is  realized  that  at  present  the  public 
is  in  a more  or  less  optimistic  state  of 
mind  and  that  broadcasting  must  be 
placed  on  a much  more  sound  basis 
if  it  is  to  remain  as  a valuable  service. 

If  the  experimental  broadcasting 
station  in  New  York  is  commercially 
successful,  it  is  our  plan  to  estab- 
lish, as  circumstances  warrant,  similar 
stations  throughout  the  country,  and 
not  only  may  each  station  have  avail- 
able for  use  in  connection  with  it  all 
of  the  local  lines  in  the  zone  served 
by  that  station  but  also  at  some  fu- 
ture time  it  may  be  possible  that  all 
ofl  such  broadcasting  stations  through- 
out the  country  may,  if  conditions 
warrant,  be  tied  together  by  the  long 
line  plant,  so  that  any  one,  from  prac- 
tically any  point,  may  use  any  num- 
ber or  all  of  these  stations  simul- 
taneously if  he  so  desires.  It  is  our 
thought  that  only  in  this  manner  can 
the  best,  cheapest,  and  most  extensive 
radio  broadcasting  service  be  given. 

It  should  be  understood  that  this 
service  will  not  react  to  the  exclusion 
of  private  or  other  broadcasting  serv- 
ice and  will  not  necessarily  in  any 
way  directly  displace  such  services. 


However,  it  is  obvious  that  every  one 
cannot  own  his  own  broadcasting 
equipment,  and  unless  some  provision 
for  service  such  as  we  have  outlined 
is  made,  only  a limited  number  of  peo- 
ple in  the  country  will  have  broad- 
casting service  available  for  their  use. 

Present  Laws  and  Proposed 
Regulations 

The  present  radio  laws,  which  were 
made  originally  in  1905  and  later  modi- 
fied in  1912  and  adopted  by  Congress, 
cover  principally  the  international  sit- 
uation with  reference  to  radio  teleg- 
raphy, as  radio  telephone  service  was 
not  practicable  at  that  time.  With  the 
rapid  development  of  radio  telephony, 
particularly  since  the  war,  there  has 
been  a strong  realization  that  the  pres- 
ent radio  laws  are  entirely  inadequate 
for  the  present  situation  and  not  only 
is  the  international  communication 
question  now  under  consideration  but 
also  the  national  problem.  During 
February  the  Secretary  of  Commerce 
appointed  a committee  to  consider 
radio  telephone  matters.  This  commit- 
tee first  met  on  February  27  and  has 
been  carefully  considering  the  require- 
ments for  radio  telephony  with  the 
idea  through,  subsequent  legislation,  of 
providing  space  in  the  ether  for  the 
necessary  and  real  services.  It  is 
proposed  in  the  preliminary  report  of 
the  Secretary’s  Committee  that  a large 
part  of  the  available  space  in  the 
ether  be  set  aside  for  various  kinds  of 
broadcasting,  with  a small  reservation 


The  Captain  of  the  Steamship  America  talk- 
ing  to  persons  on  shore,  at  their  homes  and 
offices  in  radio  tests  that  proved  ship-to-shore 
service  practicable 
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for  ship  to  shore,  for  trans-oceanic 
and  for  fixed  station  service.  The 
temporary  assignments  which  the  com- 
mittee have  suggested  for  the  desir- 
able uses  of  radio  are  naturally  lim- 
ited by  the  ether  and  by  the  character 
of  practical  apparatus  so  that  no  one 
of  the  services  will  probably  receive 
as  full  an  allotment  as  might  be  de- 
sired. 

It  is  hoped  that  the  proposed  legis- 
lation will  provide  reservations  in  the 
ether  for  what  now  seems  to  be  the 
possible  applications  of  radio  teleph- 
ony to  the  public  service  in  order  that 
these  applications  may  have  an  op- 
portunity for  development  along  prop- 
er lines.'  It  is  also  desirable  that  there 
be  established  and  maintained  a rigid 
regulation  of  radio  matters  with  the 
end  in  view  that  prime  consideration 


will  always  be  given  to  the  necessary 
and  essential  uses  of  radio. 

While  we  have  important  exclusive 
rights  protected  by  patents,  our  inter- 
est in  the  extension  of  our  field  of 
service  overshadows  any  interest  in 
any  patent  or  group  of  patents.  Above 
all,  we  do  not  want  to  obstruct  the 
work  or  play  of  scientists  and  ama- 
teurs. Progress  follows  experiment 
and  use.  In  this  new  art  we  should 
experiment  and  encourage  the  experi- 
ments of  others,  but  without  prejudice 
to  later  enforcement  of  our  rights  if 
and  when  such  enforcement  becomes 
necessary  to  the  efficiency  of  a public 
service. 

The  question  of  most  interest  in  the 
Bell  System  is  naturally — “What  do 
we  propose  to  do  with  radio?”  We 
propose  to  keep  in  mind  our  main  pur- 


pose which  is  to  furnish  to  the  people 
of  the  United  States  as  wide  a range 
of  communication  facilities  as  possi- 
ble. It  may  mean  service  with  ships, 
railway  trains  and  airplanes.  It  may 
mean  a trans-Atlantic  service,  but 
promises  cannot  now  be  made.  It  may 
mean  broadcasting,  the  future  of 
which  cannot  be  determined  as  yet.  It 
should  be  remembered  that  radio  tel- 
ephony, with  its  scope  definitely  lim- 
ited by  natural  conditions,  has  only 
reach  an  elementary  stage,  even  in  its 
possible  fields.  Bearing  in  mind  our 
fundamental  policy  of  providing  the 
best  and  most  economical  type  of  fa- 
cilities to  meet  any  given  set  of  con- 
ditions, we  shall  continue  our  work  of 
developing  whatever  possibilities  there 
are  for  radio  in  the  field  of  telephone 
communications. 


Radio  Communication  Between  Life  Boat 

and  Shore 

By  S.  R.  Winters 


Experiments  in  the  use  of 

the  radio-telephone  as  an  agency 
in  maintaining  rapid  communi- 
cation between  a motor  life-saving 
boat  and  a station  on  shore  have  re- 
cently proved  successful.  The  experi- 
ments were  conducted  jointly  by  the 
Radio  Communication  Section  of  the 


The  coast  guard  boat  on  way  out  to  sea 
to  make  tests 


National  Bureau  of  Standards  and  the 
United  States  Coast  Guard  Service, 
the  latter  contemplating  the  applica- 
tion of  radio-telephony  as  a life-saving 
device  at  several  of  its  coast-guard 
stations. 

Seafaring  vessels  are  most  fre- 
quently wrecked  in  stormy  weather 
and  the  rescuing  crew  necessarily  have 
to  perform  its  services  quickly 
and  without  encumbrances  on  the 
life-saving  boat.  Dangling  wires  or 
the  towering  antenna  common  to  the 
conventional  wireless  transmitting  and 


receiving  outfits  obviously  could  not 
be  used.  Therefore,  the  coil  antenna, 
by  reason  of  its  compactness  and  non- 
requirement of  insulation  from  the 
earth,  was  selected  as  the  form  of  ap- 
paratus for  conducting  the  novel  ex- 
periments. 

Two  vertical  pipes  grounded  at  each 
end  and  having  a connection  made 
across  their  upper  ends  proved  a sat- 
isfactory arrangement.  A coil  an- 
tenna previously  developed  for  use  on 
submarines,  offered  a sort  of  model 


Transmitting  and  receiving  equipment  used 
in  the  tests 


for  the  design  installed  on  the  motor 
lifeboat.  The  boat  subjected  to  the 
unusual  observation-tests  was  thirty- 
six  feet  long,  propelled  by  a gasoline 
engine,  and  was  equipped  with  a sub- 
stantial metal  keel.  The  receiving  and 
transmitting  wireless  outfit  was  in- 
stalled as  far  forward  on  the  motor- 
boat  as  possible  and  from  the  appa- 
ratus was  extended  forward  a wire 
which  was  connected  to  the  keel.  Two 
other  wires,  heavily  insulated,  were 
run  aft  along  the  guards  and  welded 
to  the  keel.  Thus,  it  is  seen,  a par- 


ticular design  of  coil  antenna  was 
shaped,  of  which  the  keel  was  an  in- 
tegral part. 

The  transmitting  outfit  employed  on 
the  boat  and  the  one  at  the  station  on 
shore  were  in  agreement  as  to  design 
and  capacity.  The  unit  consisted  of  a 


Radiophone  Installation  on  U.S.  Coast 
Guard  life  boat 


5-watt  radio-telephone  and  a receiving 
set.  The  wavelength  selected  for 
transmission  from  the  boat  was  380 
meters;  from  shore  675  meters.  The 
receiving  outfit  included  three  stages 
of  radio-frequency  and  two-stages  of 
audio-frequency  amplification.  The 
transmitter  proved  powerful  enough 
to  maintain  effective  communication 
with  the  land  station  when  the  boat 
had  sailed  six  miles  from  shore.  This 
distance  is  adequate  to  the  usual  de- 
mands of  the  life-saving  service  and 
the  tests  proved  eminently  satisfactory. 
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What  Newspaper  Editors  Say 

Press  of  the  Country,  Reflecting  Public 
Attitude  Declare  for  the  "Era  of  the  Radio” 


THAT  the  public  still  is  greatly 
mystified  and  highly  interested  in 
the  sudden  popularity  of  the 
radiophone  is  reflected  in  the  press  of 
the  country.  Minds  which  are  not  held 
down  to  the  technical  limitations  of 
wireless  have  soared  to  undreamed  of 
heights  with  the  first  taste  of  the  new 
form  of  communication.  Thus  we  find 
the  Wheeling  (W.  Fa.)  News  saying 
that  the  statement  of  a high  telephone 
official  that  the  field  of  radio  is  lim- 
ited “will  not  hold.” 

“At  the  present  time,”  the  newspaper 
says,  “there  is  no  doubt  that  the  situation 
looks  that  way.  But  to  us,  unfamiliar  as 
we  are  with  the  scientific  details  of  wire- 
less, it  would  appear  an  easier  task  to  make 
this  field  unlimited,  than  it  was  to  bring: 
radio  to  the  surface  in  the  first  place. 

“Just  now  there  is  hardly  a chance  of 
radio  supplanting  telephone  and  telegraph 
wires,  but  at  one  time  the  steamboat  was 
never  thought  to  be  a practical  means  of 
transportation ; the  automobile  was  nothing 
but  a toy  and  the  airplane  would  never  be 
made  safe.  Scientific  minds  are  bound  to 
improve  radio.  The  statement  of  the  offi- 
cial. will  not  hold.” 

The  Temple  (Texas)  Telegram 
calls  this  “The  Era  of  the  Radio,” 
and  adds  that  the  “possibilities  of 
radio  in  achieving  many  improve- 
ments and  creating  many  new  advan- 
tages in  the  every-day  affairs  of  men 
are  developing  so  rapidly  that  the 
mind  scarcely  has  time  to  grasp  the 
scope  and  application  of  one  phase  of 
radio  activity  before  a newer  and 
more  startling  announcement  of  its 
possibilities  is  proclaimed  to  the 
world.” 

“Broadcasting  speeches,  music  and  enter- 
tainments has  been  demonstrated  as  prac- 
ticable and  economical.” 

The  newspaper  adds : 

“Among  the  latest  announcements  of  the 
utilization  of  radio  communication  is  the 
proposal  of  a great  trans-continental  rail- 
road system  to  install  radio  phones  on  its 
Pacific  coast  through  trains  by  means  of 
which  its  passengers  will  be  enabled  to  keep 
in  direct  communication  with  their  business 
or  social  affairs  without  interrupting  their 
travels.  Tests  now  being  made  by  radio 
companies  will  determine  whether  this  in- 
stallation on  fast  moving  passenger  trains 
is  practicable. 

Education  via  Radio 

"Of  greater  moment,  however,  is  the  an- 
nouncement from  New  York,  that  with  fur- 
ther development  of  radio  service  it  will  be 
possible  to  acquire  a complete  college  educa- 
tion at  one’s  home  without  the  expense  and 
incidental  temptations  for  the  student  actu- 
ally going  to  a university.  One  institution 
in  New  York,  of  national  fame,  has  an- 
nounced that  a broadcasting  station  will  be 
established  in  Washington  Square  in 
Greater  New  York  through  the  instrumen- 


tality of  which  classes  in  all  its  university 
courses  will  be  conducted. 

"With  such  developments  as  these  so  early 
in  the  practical  application  of  the  radio 
wireless  service  the  mind  is  staggered  in 
contemplation  of  the  marvels  that  seem  sure 
to  follow.  It  is  to  be  accepted  that  there 
will  be  equal  additional  development  in  this 
line  of  scientific  research  as  there  has  been 
in  the  field  of  practical  electrical  appliances, 
which  means  that  the  world  is  just  at  the 
threshold  of  the  wonders  of  the  radio.” 

Many  newspapers  are  calling  the  in- 
terest by  the  public  a “fad”  or  a 
“craze.”  Thus  we  find  the  Oshkosh 
(Wise.)  Northwestern  referring  to  it 
as  “the  latest  popular  craze”  and  add- 
ing that  the  rapid  spread  of  “this  fad 
has  caused  experts  to  predict  and  fore- 
see in  this  new  method  of  communica- 
tion the  possibilities  of  important  and 
far-reaching  changes  that  will  affect 
various  phases  of  business  and  social 
life.” 

May  Address  Millions 

"It  is  suggested  that  this  offers  an  op- 
portunity for  a new  kind  of  political  cam- 
paigning. Instead  of  speaking  to  a few 
hundreds,  or  thousands,  a campaign  orator 
will  be  able  to  address  a radio  audience  of 
many  thousands,  or  even  millions,  at  one 
time,  and  scattered  over  a wide  area.  In 
fact,  there  are  so  many  strange  possibilities 
connected  with  this  new  device  for  utilizing 
the  mysterious  ether  waves  that  one  won- 
ders where  it  will  lead  to.” 

Many  of  the  accomplishments  of 
wireless  are  so  marvelous  to  the  non- 
technical mind  that  they  liken  the  re- 
sults to  wizardy.  The  Worcester 
(Mass.)  Post  heads  an  editorial 
“Wireless  and  Wizardy,”  and  in 
speaking  of  radio  communication  be- 
tween a flying  airplane  and  racing 
auto,  it  declares  that  radio  is  “man’s 
greatest  conquerer  of  space  and  loca- 
tion.” And  the  Austin  (Texas) 
American  thinks  that  times  will  “be 
so  changed,  with  so  many  now  un- 
thought-of  marvels,  that  the  people 
of  1942  will  yawn  at  us,  just  as  we 
look  bored  when  an  old  soldier  rem- 
inisces.” 

A bare  announcement  recently  that 
talking  movies  through  the  use  of 
radio,  had  been  successfully  demon- 
strated in  Chicago  immediately 
caused  many  editorial  minds  to  leap 
into  the  realm  of  speculation.  We 
thus  find  the  Shamokin  (Pa.)  News 
declaring  solemnly  that  “it  is  not 
straining  the  imagination  to  picture  a 
day  when  moving  pictures  themselves 
will  be  broadcasted  into  homes  bv 
wireless,  the  same  as  a photograph 
now  can  be  cabled  across  the  ocean.” 


Newspapers,  too,  are  enthusiastic 
about  the  possibilities  of  transmitting 
news  by  radio  and  thus  increase  the 
prestige  of  their  respective  dailies. 
Says  the  Los  Angeles  (Cal.)  Herald 
editorially : 

"The  latest  news  of  the  city  and  the 
world,  available  by  merely  taking  down  a 
telephone  receiver — this  would  seem  to  be 
the  acme  of  comfort  in  the  pursuit  of  daily 
information.  But  this  is  what  is  being 
made  available  to  people  within  a radius  of 
2,200  miles  daily,  through  the  enterprise  of 
The  Evening  Herald  in  its  new  radiophone 
news  service. 

“And  you  do  not  even  have  to  be  a sub- 
scriber, although  you  do  have  to  put  up  your 
own  radio  receivers ; but  the  news  service  is 
absolutely  free.  From  information  received 
it  is  already  proving  a boon  to  ships  at  sea, 
to  those  isolated  on  Pacific  islands  and  to 
people  in  out-of-the-way  places  west  of  the 
Rocky  mountains.  Indeed,  many  hotels  in 
small  towns  remote  from  large  city  news- 
papers are  installing  receiving  apparatus  in 
order  to  keep  their  guests  informed  on  the 
latest  doings  in  the  great  world  around 
them. 

“This  service  is  rendered  every  day  ex- 
cept Sunday,  at  5 o’clock  in  the  afternoon, 
which  means  that  the  news  of  Europe  up 
to  midnight  and  of  the  East  up  to  8 or  9 
o'clock  is  covered  and  announced  ‘before 
it  happens’ — because  of  the  difference  in 
time.” 

And  finally  we  see  the  press  widely 
awake  to  the  extreme  importance  of 
radio  and  soundly  criticizing  public 
officials  who  may  or  may  not  be  negli- 
gent about  the  installation  of  radio 
equipment  on  vehicles  of  water  trans- 
portation. 

Law  Needs  Amendment 

“Radio  has  saved  thousands  of  lives  on 
the  sea,”  says  the  New  York  Evening  Mail. 
“In  1902  the  S.  S.  Philadelphia  was  pro- 
vided with  radio  for  emergency.  In  1912 
a law  was  passed  that  made  it  necessary  for 
ocean-goiing  vessels  to  carry  a radio  sta- 
tion. 

“Recently  a seaplane  set  out  from  Miami, 
Fla.,  to  Bimini.  It  carried  seven  persons. 
The  plane  developed  trouble  en  route  as 
planes  often  do,  and  it  had  to  alight  upon 
troubled  waters.  In  a few  hours  it  was  at 
the  mercy  of  a restless  sea. 

“What  happened  to  its  wireless  appa- 
ratus? It  did  not  have  anyl  If  it  had 
been  provided  with  a low-power  transmit- 
ter, all  of  the  passengers  would  have  been 
saved.  A few  SOS  signals  would  have 
brought  plenty  of  assistance. 

“Does  Mr.  Hoover  know  that  seaplanes 
are  allowed  to  carry  passengers  over  forty 
miles  of  watery  waste  without  a radio  out- 
fit? If  he  does,  let  us  hope  that  he  will  act 
to  prevent  further  loss  of  life.  Our  radio 
law  needs  an  amendment  that  will  force 
the  owners  of  seaplanes  carrying  passen- 
gers to  install  a radio  outfit.  It  is  the  only 
assurance  of  safety  these  crafts  can  offer 
when  they  are  drifting  helplessly  on  the 
bosom  of  a mad  sea.” 
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Radio  Telephone  Conference 
Report 

'THE  Radio  Telephone  Confer- 
1 ence,  called  some  time  ago  by 
Secretary  of  Comiiierce  Hoover  to 
help  solve  the  present  chaos  in  the 
air,  rendered  its  final  report,  on 
April  27. 

“It  is  recommended,”  says  the  re- 
port, “that  the  wave  band  assigned 
to  amateurs,  150  to  275  meters,  be 
divided  into  bands  according  to  the 
method  of  transmission,  damped 
wave  stations  being  assigned  the 
band  of  lowest  wavelengths,  inter- 
rupted or  modulated  continuous 
wave  radio  telegraph  stations  the 
next  band,  radio  telephone  stations 
the  next  band,  and,  finally,  unmodu- 
lated continuous  radio  telegraph 
stations  the  band  of  highest  wave- 
lengths. It  is  recommended  that 
amateurs  be  permitted  to  carry  on 
broadcasting  within  the  wavelength 
assigned  by  the  Secretary  of  Com- 
merce to  amateur  radio  telephony.” 
Recommendations  are  made  that 
the  Secretary  of  Commerce  assign 
to  each  radio  telephone  broadcasting 
station  a power  range  of  600  land 
miles  for  Government  stations,  250 
miles  for  public  broadcasting  sta- 
tions, and  fifty  miles  for  private  and 
toll  broadcasting  stations ; that  the 
same  wave  band  or  overlapping 
wave  bands  should  not  be  assigned 
to  stations  within  these  distances  of 
each  other:  Government,  1,500 

miles ; public,  750  miles,  and  private 
and  toll,  150  miles. 

The  conference  adopted  at  its  final 
meetings  a new1  provision  recom- 
mending that  the  operation  of  Gov- 
ernment stations  be  conducted  in 
such  a manner  as  not  to  interfere 
with  commercial  traffic  and  broad- 
casting. 

The  report  recommends  the  ap- 
pointment by  the  President  of  an 
advisory  committee  to  the  Secretary 
of  Commerce  to  consist  of  twelve 
members,  half  of  whom  shall  be 
from  the  Government  and  half  from 
civil  life. 

The  general  allocation  of  wave- 
lengths provides : Transoceanic 

service,  6,000  meters ; fixed  radio 
telephony,  non-exclusive,  3,300;  mo- 
bile service,  non-exclusive,  2,650 ; 
Government  broadcasting,  2,050 ; 
aircraft,  1,550;  city  and  State  public 
safety  broadcasting,  exclusive,  285 ; 
amateur,  275. 


New  Swiss  Radio  Station 

A HIGH-POWERED,  loud-speak- 
ing wireless  telephone  station 
is  being  installed  at  Lausanne, 
Switzerland,  by  means  of  which  it  is 
planned  to  hold  daily  communica- 
tion with  the  Eiffel  Tower  in  Paris. 
The  apparatus  will  be  capable  of  re- 
ceiving messages  from  London, 
Berlin,  United  States  and  air- 
planes flying  over  Western  Europe. 


Maj.-Gen.  George  O.  Squler  using  electric 
lamp  socket  to  receive  radiophone  broad- 
casting 


Annual  Report  of  the  Radio 
Corporation 

THE  trans-Atlantic  circuits  of  the 
Radio  Corporation  of  America 
are  now  carrying  20  per  cent,  of  the 
messages  between  this  country  and 
Europe,  according  to  the  annual  re- 
port of  the  corporation. 

Out  of  a gross  income  of  $4,160,- 
844  in  1921  the  corporation  made  a 
net  profit  of  $426,799.  This  amount 
was  applied  against  reserves  for  de- 
preciation of  patents,  which  the  di- 
rectors believe  inadequate. 

The  year  1921  was  largely  devoted 
to  increasing  the  efficiency  and  ca- 
pacity of)  existing  communication 
channels  and  to  extending,  through 
present  European  correspondents, 
connections  with  othe  rcountries  by 
wire  telegraph.  Thus  there  has  been 
provided  indirect  service  to  almost  the 
entire  world,  except  South  Ameriac. 


Six  direct  international  radio  com- 
munication circuits  are  now  in  op- 
eration by  the  Radio  Corporation  of 
America : Great  Britain,  opened 
March  1,  1920;  Norway,  opened 
May  17,  1920;  Germany,  two  cir- 
cuits, the  first  opened  August  1, 
1920,  and  the  second  May  19,  1921 ; 
France,  opened  December  14,  1920; 
Hawaii  and  Japan,  opened  March  1, 
1920. 

The  installation  of  high-power 
stations  in  South  America  has  been 
inaugurated,  by  joint  arrangement 
with  the  French,  German  and  Eng- 
lish companies,  under  which  the  in- 
terests of  the  four  companies  are 
trusteed,  with  an  American  chair- 
man chosen  by  the  Radio  Corpora- 
tion of  America.  A station  is  now 
being  erected  in  Argentine,  and  a 
concession  has  been  obtained  and 
financial  commitments  made  in  Bra- 
zil. At  .Warsaw,  Poland,  the  Radio 
Corporation  of  America  is  now 
erecting  a high-power  station.  One- 
half  of  the  necessary  radio  equip- 
ment has  been  forwarded  to  Poland 
from  the  United  States,  and  Ameri- 
can engineers  are  making  the  instal- 
lations. 

The  new  receiving  station  for 
trans-Atlantic  radiograms  is  at 
Riverhead,  L.  I.,  where  the  one  an- 
tenna consists  of  two  copper  wires 
nine  miles  long  strung  on  telephone 
poles,  and  receives  simultaneously 
messages  from  Norway,  England, 
France  and  Germany. 

The  erection  of  radio  telephone 
broadcasting  stations  in  various 
parts  of  the  United  States  has  re- 
sulted in  a great  demand  for  radio 
telephone  receiving  apparatus.  The 
demand  came  up  overnight  and  ap- 
paratus embodying  the  latest  im- 
provements and  of  a character  suit- 
ed for  general  use  has  now  been 
developed  for  manufacture  in  large 
quantities,  and  it  is  believed  by  the 
officers  of  the  corporation  that  the 
demand,  large  though  it  may  be, 
will  soon  be  filled. 

* ♦ ♦ 

S.S.  Iowa  Radio  Tests  Postponed 

THE  proposed  gunnery  tests  of 
1 the  Atlantic  fleet,  with  the  wire- 
less controlled  U.  S.  S.  Iowa  as  the 
target,  scheduled  for  May  1,  have 
been  postponed  indefinitely  in  order 
to  effect  fuel  economy,  the  Navy 
Department  has  announced. 
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(Development  of  Radiotelegraphy 
in  Czecho-Slovakia 

EfOR  some  time,  the  Ministry  of 
* Post  and  Telegraph  of  Czecho- 
slovakia has  been  planning  to  build 
a central  wireless  station,  with  sub- 
sidiary stations  in  different  parts  of 
the  Republic.  With  this  end  in  view, 
the  Ministry  has  carefully  followed 
all  inventions  in  the  field  of  radio- 
telegraphy and  has  sent  its  engi- 
neers to  foreign  countries  for  the 
purpose  of  studying  wireless  systems 
already  in  operation. 

A station  will  be  built  at  Pode- 
brady,  Bohemia,  equipped  with  high- 
frequency  generators(Letour-Bethe- 
nod  type),  producing  50  kilowatts 
of  energy  at  the  antenna.  The  entire 
station  with  two  towers,  500  feet 
high,  will  be  capable  of  generating 
additional  energy  up  to  100  kilo- 
watts at  the  antenna.  When  the 
need  warrants  the  expansion,  an- 
other generator  developing  50  kilo- 
watts of  energy  will  be  installed. 
The  radius  of  transmission  will  be 
about  2,500  miles. 

The  Podebrady  station  will  also 
be  the  main  sending  station  for 
Prague,  and  wireless  telegrams  filed 
at  Prague  will  be  transmitted  by  it. 
In  addition  to  the  main  station,  the 
State  Post  and  Telegraph  office  at 
Podebrady  is  building  a smaller  sta- 
tion, equipped  with  vacuum  tubes. 

At  Krai  Vinohmdy  (a  district  of 
Prague)  a wireless  station  with  a 
radius  of  250  miles  is  operated  in 
connection  with  the  Main  Post  and 
Telegraph  office.  At  Brno  (Brunn), 
Moravia,  a radio  plant  has  been 
constructed  recently  with  a range 
of  600  to  900  miles.  Tests  of  the 
apparatus  and  service  between  these 
two  stations  were  made  at  the  end 
of  January  and  proved  entirely  suc- 
cessful. Further  tests  are  now  be- 
ing made  between  Brno  and  radio 
stations  in  other  European  coun- 
tries. 

For  radio  communication  between 
Slovakia  and  Prague,  as  well  as  with 
the  Orient,  a new  station  is  being  erec- 
ted at  Kosice,  Slovakia,  while  still  an- 
other at  Bratislava  will  be  operated 
for  the  benefit  of  the  shipping  on  the 
Danube  and  for  the  International  Da- 
nube Commission,  now  sitting  at 
Bratislava. 

A radio  sending  and  receiving  sta- 
tion has  been  projected  for  Liberec 
(Reichenberg),  and  the  authorities 
state  that  they  hope  to  have  it  com- 
pleted before  the  opening  of  the 
Third  International  Sample  Fair, 
which  will  be  held  in  that  city  from 
August  12  to  20  of  this  year.  The 
State  Telegraph  office  at  Karlovy 
Vary  (Carlsbad)  also  desires  to  es- 


tablish a small  radio  station  at  that 
point  before  the  season  opens  at  the 
baths. 

Because  of  the  importance  of  radio 
communication  to  aerial  navigation, 
the  Czecho-Slovak  Ministry  of  Post 
and  Telegraph  and  the  Ministry  of 
National  Defense  are  now  building 
a wireless  station  with  a range  of 
600  miles  at  the  Kbely  (near 
Prague)  aerodrome,  the  starting 
point  of  aeroplanes  for  Paris  and 
Warsaw.  In  Western  Bohemia,  at 
Plzen,  or  Cheb,  a station  will  be  es- 
tablished in  connection  with  the  air 
service  to  Paris  and  another  in 
northeastern  Bohemia,  with  that  to 
Warsaw.  The  Prague,  Brno,  Bratis- 
lava, and  Kosice  wireless  stations 
will  also  serve;  the  a if  fleet.  In  addi- 
tion to  these  joint  plans  a Ministry  of 
National  Defence  is  proposing  to  build 
its  own  wireless  stations  for  military 
purposes. 

Bankers  and  industrial  concerns 
in  Czecho-Slovakia  confidently  ex- 
pect, in  a very  short  time,  to  be  re- 
ceiving information  by  wireless  from 
the  Bourses  of  London,  Paris,  Ber- 
lin, Zurich,  Amsterdam,  and  New 
York. — By  C.  S.  Winans,  American 
Consul,  Prague,  Czecho-Slovakia. 

♦ ♦ ♦ 

Ban  on  Political  Speeches  From 
Government  Stations 

T TNTIL  a definite  policy  has  been 
^ established  by  the  Government 
r«-g:inling  the  use  of  naval  radio 
telephone  equipment  for  broadcast- 
ing, no  further  political  speeches  or 
lectures  will  be  sent  out.  This  deci- 
sion of  Mr.  Denby  to  curb  the  gen- 
eral use  of  naval  equipment  followed 
an  investigation  into  the  use  of 
broadcasting  stations  by  members 
of  Congress  for  addressing  their 
constituents. 

Democratic  members  declared  that, 
the  use  of  Government  radio  facili- 
ties had  been  granted  only  to  Re- 
publicans, and  the  Secretary  of  the 
Navy,  determined  to  put  an  end  to 
the  growing  confusion  pending  the 
determination  of  a definite  policy  by 
this  body. 

♦ ♦ ♦ 

Navy  Radio  Bill  Signed  By- 
President  Harding 

THE  bill  extending  use  of  the 
Government’s  naval  radio  facilities 
for  commercial  and  press  purposes 
until  June  30,  1927,  has  been  signed 
by  President  Harding. 

As  passed  by  the  House  the 
measure  authorized  the  extension 
of  the  use  of  such  facilities  only  un- 
til next  June  30.  The  Senate  amend- 


ed it  by  making  the  extension  until 
June  30,  1927.  The  compromise 
does  not  apply  to  messages  to  \ 
China. 

♦ ♦ ♦ 

Music  from  Schenectady  to  San 
Francisco  By  Radio 

CAN  FRANCISCO  has  listened  to 
spoken  words  and  instrumental 
music  played  in  New  York  State 
carried  by  radiophone  over  more 
than  3,000  miles. 

For  more  than  four  hours  the 
music  and  conversation  transmitted 
on  the  Atlantic  Coast  was  checked 
up  by  radio  engineers  at  the  Rock 
Ridge  station  in  Oakland  and  at  the 
office  of  the  Morehead  laboratories, 

San  Francisco. 

The  significant  feature  of  the  test 
in  the  development  of  radio  teleph- 
ony, is  that  it  was  transmitted  with 
low  power  on  a short  wavelength, 
available  to  amateurs. 

The  test  was  arranged  through 
the  co-operation  of  the  General  Elec- 
tric Company  of  Schenectady  and 
the  Atlantic-Pacific  Radio  Supplies 
Company  of  San  Francisco. 

Three  and  a half  kilowatts  of 
power  were  used  in  transmission  on 
wavelengths  of  360  meters. 

The  receiving  set  at  Rock  Ridge, 
Oakland,  was  equipped  with  two 
stages  of  radio  amplification  and  two 
of  audio  amplification. 

♦ ♦ ♦ 

N.  Y.  State  Incorporates  Many 
Radio  Companies 

'T'AKING  advantage  of  tremen- 
dous interest  being  shown  these 
days  along  radio  lines,  many  com- 
panies were  incorporated  in  this 
State  last  month  for  the  purpose  of 
manufacturing  radio  apparatus.  A 
summary  issued  by  Secretary  of 
State  John  J.  Lyons  covering  the  ac- 
tivities of  the  corporation  bureau 
last  month  as  well  as  furnishing 
comparative  figures  for  the  first 
quarter  of  this  year  and  the  same 
period  in  1921,  furnishes  additional 
proof  that  the  hesitancy  which 
characterized  companies  embark- 
ing in  business  is  rapidly  becom- 
ing a thing  of  the  past. 

During  the  month  of  March,  a 
total  of  1,717  companies  having  an 
aggregate  capitalization  of  $58,411,- 
250,  were  incorporated  by  Secretary 
of  State  Lyons.  These  figures  rep- 
resent an  increase  over  February  of 
284  companies  and  a capitalization  of 
approximately  $7,000,000. 
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Chevrolet  to  Use  Radio 
in  Auto  Race 

A WIRELESS  telephone  will  be 
**  used  by  one  driver  in  the  500- 
mile  automobile  race  at  the  Indian- 
apolis motor  speedway  May  30  to 
keep  in  touch  with  his  pit  during 
the  long  grind.  The  car,  a small  one 
of  popular  make,  but  rebuilt  for  rac- 
ing purposes,  was  designed  by  Louis 
and  Arthur  Chevrolet,  of  Indianapolis. 
Louis  Chevrolet  designed  and  built 
the  winning  cars  in  the  1920  and 
1921  races. 

Pointing  out  that  drivers  and 
mechanicians  lost  track  of  their 
standing  in  the  long  race  after  they 
have  gone  several  laps,  the  Chevro- 
let brothers  declared  the  wireless 
telephone  will  enable  the  automo- 
bile pilot  to  keep  in  constant  touch 
with  his  pit  and  know  at  all  times 
his  place  and  other  valuable  infor- 
mation. 

Jack  Gurener,  of  Greenville,  Ohio, 
who  has  been  selected  to  drive  the 
car,  is  in  the  city  working  on  it.  To 
make  the  use  of  the  wireless  possi- 
ble a small  device  will  be  placed  on 
the  rear  of  the  car  to  catch  the 
waves  as  the  machine  speeds  around 
the  track. 

♦ ♦ ♦ 

Illegal  Possession  of  Radio 
Tubes 

\X^ITH  the  arrest  of  Jewell  Van 
’’  Dyke  and  his  brother  Carl, 
heads  of  the  Van  Dyke  Electric 
Company,  Asbury  Park,  N.  J.,  by  a 
United  States  Deputy  Marshal  on  a 
charge  of  illegal  possession  and  dis- 
playing for  sale  Government  radio 
tubes,  officials  at  Camp  Vail  an- 
nounce the  belief  that  many  amateur 
radio  operators  possess  stolen  tubes 
and  on  May  1 a drive  to  recover 
them  will  be  made. 

The  Van  Dykes  were  held  in 
$1,000  each  by  United  States  Com- 
missioner Carton.  It  is  alleged  that 
United  States  “V.  T.  I.”  radio  tubes 
were  found  at  their  store. 

Since  their  arrest  many  tubes  had 
been  returned  to  the  camp.  The  Van 
Dykes  said  they  were  unaware  that 
the  tubes  bought  by  them  had  been 
stolen. 

♦ ♦ ♦ 

Radio  to  Link  America  With 
Sweden 

C'OR  the  first  time  in  history  Swe- 
*■  den  and  the  United  States  will 
have  direct  telegraphic  communica- 
tion through  the  erection  of  a high- 
power  radio  station  which  is  to  be 
constructed  immediately  on  the 
Swedish  west  coast.  Heretofore  all 
cable  or  radio  communications  be- 


tween the  two  countries  were  re- 
layed from  London  or  Paris. 

The  Riksdag  long  ago  appropri- 
ated the  initial  sum  of  2,000,000 
kronor,  more  than  $550,000,  to  be- 
gin the  work,  but  it  was  not  until 
recently  that  the  Swedish  State 
Telegraph  Board  and  the  Radio 
Corporation  of  America  reached  a 
satisfactory  agreement,  under  which 
the  fees  for  all  radio  traffic  will  be 
divided  equally  between  the  two 
countries. 

It  is  calculated  that  the  cost  of  the 
new  station  will  not  exceed  5,000,- 
000  kronor,  about  $1,400,000.  One 
reason  for  an  immediate  start  is  the 
serious  unemployment  situation  in 
Sweden. 

The  total  telegraphic  traffic  be- 
tween Sweden  and  North  and  Cen- 
tral America  amounted  last  year  to 
1,660,000  words.  The  head  office  of 
the  new  station  will  be  located  in 
Gothenburg. 

♦ ♦ ♦ 

Bank, Payments  Ordered  By 
Radio 

npHE  Farmers’  Loan  and  Trust 
1 Company  announce  that  arrange- 
ments had  been  completed  with  the 
London  Joint  City  and  Midland 
Bank,  Limited,  which  will  enable 
wireless  payments  to  be  made  at 
any  time  to  passengers  en  route  on 
board  the  Mauretania,  Aquitania  and 
Berengaria.  Through  branch  banks 
on  board  these  ships  passengers  also 
may  order  payments  made  through 
the  Farmers’  Loan  and  Trust  Com- 
pany to  persons  in  this  country. 

♦ ♦ ♦ 

Direct  Wireless  Between  Eng- 
land and  Australia 

TPHE  Amalgamated  Wireless (Aus- 
* tralasia),  Limited,  of  Sydney,  has 
been  authorized  to  establish  and 
conduct  direct  wireless  communica- 
tion between  Australia  and  England, 
and  also  to  take  over  and  develop 
the  entire  Australian  wireless  serv- 
ices. A new  board  of  directors  will 
be  formed  for  the  Australian  wire- 
less company,  which  will  consist  of 
seven,  three  representing  the  Com- 
monwealth Government,  three  rep- 
resenting the  Amalgamated  Wireless 
(Australasia),  Limited,  and  a sev- 
enth director  to  be  selected  mutual- 
ly- 

Within  two  years  Australia  will 
be  in  direct  communication  with 
England  through,  high-powered 
wireless  stations  erected  in  each 
country,  and  a commercial  wireless 
service  will  be  available  at  rates  for 
all  classes  of  traffic  which  will  be 
two-thirds  of  the  existing  cable 
rates. 


Radio  on  Airplanes 

CEAFARING  airplanes  will  be  as 
safe  as  a chair  at  the  opera  if  all 
the  new  regulations  announced  by 
Secretary  of  the  Navy  Denby  are 
strictly  enforced. 

The  regulations  provide  that  all 
airplanes  that  make  long  passages 
be  equipped  with  radio  sets  of  suffi- 
cient strength  to  communicate  with 
a ship  or  station  at  the  near  end  of 
the  passage.  It  is  also  planned  to 
install  radiophone  outfits  on  all  mail 
machines.  The  apparatus  will  have 
an  operating  radius  of  200  miles  to 
afford  the  pilot  constant  contact 
with  the  station  just  left  or  the  one 
ahead. 

♦ ♦ ♦ 

Radio  Shows 

T"*HE  Electrical  Contractors’  Asso- 
ciation  of  Brooklyn  and  Queens 
will  hold  its  first  annual  radio  and 
electrical  exposition  at  the  Brook- 
lyn Ice  Palace,  corner  of  Bedford 
and  Atlantic  avenues,  from  May  6 
to  May  20,  inclusive. 

Headquarters  have  been  opened  at 
the  McAlpin  Hotel  for  the  Radio 
Show  which  will  be  held  at  the 
Seventy-first  Regiment  Armory, 
Thirty-fourth  street  and  Park  ave- 
nue, New  York  City,  the  week  of 
May  ‘22-29. 

Announcement  of  a National 
Radio  Exposition  to  be  held  in  the 
Leiter  building,  Chicago,  June  26  to 
July  1,  has  been  made  by  Milo  E. 
Westbrooke,  its  manager. 

The  annual  Chicago  Radio  Show 
will  be  held  in  the  Coliseum,  in  Chi- 
cago, from  October  11  to  October 
22,  according  to  a communication 
received  from  U.  J.  Herrmann, 
manager  of  the  show. 

♦ ♦ ♦ 

New  English-Swiss  Wireless 
. Service 

A NEW  high-speed  commercial 
wireless  service  between  Switz- 
erland and  England  is  being  carried 
on  by  stations  which  have  been  spe- 
cially erected  for  the  purpose  by  the 
Marconi  Company  in  Switzerland 
and  England,  capable  of  handling 
traffic  at  a speed  of  100  words  per 
minute  in  each  direction. 

The  signals  received  at  the  Eng- 
lish end  are  automatically  relayed 
to  London,  and  there  recorded  in 
Roman  characters.  The  English 
transmitting  station  is  automatically 
operated  from  Radio  House,  Fins- 
bury, London. 

The  usual  telegraphic  rates  will 
apply  to  this  new  service  and  mes- 
sages intended  for  transmission  by 
this  mute  are  accepted  at  all  Post 
Offices. 
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Charging  Storage  Batteries  From  A.  C. 

The  Tungar  Rectifier  Provides  an  Easy  and  Safe  Method  for  Keeping  Batteries 
Fully  Charged  — Practical  Instructions  for  Its  Installation  and  Operation 


THERE  are,  according  to  Secre- 
tary of  Commerce  Herbert 
Hoover,  600,000  amateur  radio 
operators  in  the  United!  States,  and 
the  number  is  increasing  with  great 
rapidity. 

With  this  large  and  growing  number 
of  radio  outfits  in  use,  the  problem  of 
charging  the  storage  batteries  used  in 
connection  with  them,  assumes  corre- 
sponding importance  and  interest  and 
the  trend  is  naturally,  in  the  direction 
of  obtaining  rectifiers  for  charging 
these  batteries  at  home  rather  than 
transporting  the  batteries  to  and  from 
a battery  service  station. 


By  C.  E.  Hamann 

General  Electric  Company 

delivery  only  a fraction  of  an  am- 
pere, up  to  large  service  station  outfits 
capable  of  charging  ten  or  twenty 
automobile  batteries  simultaneously. 
For  radio  work  the  small,  portable 
type,  built  in  two-ampere  and  five- 
ampere  capacities,  is  preferable. 

No  attempt  will  be  made  to  describe 
the  theory  of  the  bulb.  This  is  gener- 
ally similar  to  the  theory  of  the  two- 
element  vacuum  tube,  with  which  the 
average  radio  “fan”  is  familiar.  A 
simple  comparison  can  be  made  by 
comparing  the  action  of  the  bulb  to 
that  of  a one-way  valve.  During  one- 
half  of  the  cycle,  current  flows  through 


wtave”  operation  by  using  two  bulbs.” 
Sudh  an  outfit,  however,  is  more  com- 
plicated, and  necessarily,  more  expen- 
sive. Therefore,  as  a pulsating  direct 
current  is  satisfactory  in  every  way 
for  battery  charging,  the  simple  half- 
wave reotifier  is  the  type  most  com- 
monly used. 

Figure  1 shows  an  elementary  dia- 
gram of  connections  for  a rectifier 
using  a Tungar  bulb.  The  filament  is 
excited  from  a low  voltage  source, 
such  as  a battery  or  a transformer.  An 
adjustable  resistance  regulates  the 
amount  of  charging  current  flowing 
through  the  battery.  Obviously,  an 


Practical  Installation  of  a Tungar  outfit  for  charging  storage  batteries  In  the  home 


Gas-filled  tube  rectifiers  are  becom- 
ing increasingly  popular  for  this  pur- 
pose, but  while  considerable  informa- 
tion has  been  published  on  the  theory 
of  the  “hot  cathode”  rectifier,  little  or 
no  data  has  been  afforded  the  amateur 
on  its  practical'  operation  in  the  radio 
station. 

Among  the  successful  types  of  rec- 
tifiers which  have  been  in  use  for  some 
years  for  charging  automobile  storage 
batteries  is  the  Tungar,  which,  has  re- 
cently been  developed  for  a similar 
purpose  in  charging  radio  outfit  bat- 
teries. The  practical  application  of 
this  type  for  this  purpose  will  be  dis- 
cussed in  this  article.  These  sets  are 
made  in  various  sizes,  from  a very 
srriall  outfit  for  railway  signal  work, 


the  bulb  from  anode  to  cathode — that 
is,  from  “plate”  to  filament,  but  dur- 
ing the  other  half  cycle,  no  current 
can  flow ; hence,  the  term  “half-wave” 
rectifier. 

At  first  thought  it  would  seem  that 
the  efficiency  of  a “half-wave”  recti- 
fier” would  be  very  low — not  over  50 
per  cent.  Further  consideration,  how- 
ever, will  reveal  the  fact  that  on  the 
half-cycle,  when  no  current  is  flowing 
through  the  bulb,  no  energy  is  being 
drawn  from  the  line,  except  a small 
amount  for  heating  the  filament  and 
exciting  the  transformer.  As  a mat- 
ter of  fact,  some  of  the  larger  types 
of  “half-wave”  rectifiers  have  an  effi- 
ciency as  high  as  75  per  cent. 

It  is  quite  feasible  to  obtain  “full- 
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arrangement  of  this  kind  would  not 
be  satisfactory  for  every-day  use.  It 
would  not  be  practical  to  excite  the 
filament  from  a battery,  as  too  much 
current  would  be  required — the  five- 
ampere  bulb  takes  approximately  18 
amperes  at  2.5  volts  for  filament  ex- 
oitation.  A resistance  for  regulating 
the  charging  current  would  be  ineffi- 
cient and  wasteful.  In  order  to  over- 
come these  objections,  a small  auto- 
transformer is  used  in  the  standard 
Tungar  outfit 

In  the  five-ampere  one-battery  type 
the  auto-transformer  has  two  secon- 
dary windings,  one  consisting  of  a few 
turns  of  heavy  wire  for  furnishing  the 
filament  current,  and  the  other  con- 
sisting of  a greater  number  of  turns 
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for  supplying  the  current  for  charging 
the  battery.  Three  taps  are  brought 
out  near  the  end  of  the  primary  wind- 
ing which'  are  used  to  adjust  the  out- 
fit for  various  line  voltages. 

Because  of  certain  characteristics 
of  the  bulb,  the  auto-transformer 
must  be  carefully  designed.  The 
voltage)  required  to  make  the  bulb 
“pick  up”  or  start  rectifying,  is  con- 
siderably higher  than  the  voltage  nec- 
essary to  maintain  the  arc  after  the 
bulb  starts  operating  and  an  arrange- 
ment is  therefore  provided  to  lower 
the  voltage  as  soon  as  the  bulb  starts 
rectifying — to  prevent  burning  out  the 
bulb.  This  inherent  reactance  regula- 
tion has  an  additional  advantage  in 
that  it  tends  to  hold  the  charging  cur- 
rent more  nearly  constant  when  the 
line  voltage  varies. 


sidered  is  the  load  on  the  battery; 
that  is,  the  extent  to  which  it  will  be 
discharged  when  operating  the  receiv- 
ing set.  If  only  a single  tube  outfit  is 
used,  the  discharge  rate  will  be  only 
about  one  ampere.  Figuring  roughly 
that  the  receiving  outfit  is  in  opera- 
tion an  average  of  three  hours  per  day, 
then  the  total  discharge  would  be  three 
ampere  hours.  In  this  case  the  2- 
amjpere  size  would  be  entirely  large 
enough,  regardless  of  the  size  of  the 
battery.  Operating  the  rectifier  for 
one  and  one^half  to  two  hours  per  day 
would  keep  the  battery  in  a fully 
charged  condition. 

On  the  other  hand,  if  a 3-tube  re- 
ceiving set  is  used,  the  total  discharge 
of  the  battery  will  be  nine  ampere 
hours  per  day  on  the  basis  of  operat- 
ing the  set  three  hours  per  day.  To 


station  and  go  away,  leaving  the  bat- 
tery chargings  Should  the  A.C.  line 
voltage  fail  at  any  time,  it  is  impossi- 
ble for  the  battery  to  discharge  back 
through  the  Tungar. 

A simple  and  convenient  way  of 
connecting  the  rectifier  to  the  battery 
is  by  means  of  a double  throw,  double 
pole  switch,  as  shown  in  figure  3.  This 
arrangement  has  a safety  feature,  in 
that  the  rectifier  cannot  be  connected 
to  the  battery  without  first  disconnect- 
ing it  from  the  receiving  set. 

If  this  switching  arrangement  is 
not  used,  the  operator  should  always 
bear  in  mind  the  fact  that  the  receiv- 
ing outfit  must  be  disconnected  while 
charging.  If  an  attempt  is  made  to 
operate  the  receiver  while  the  battery 
is  charging  there  will  be  a very  loud, 
disagreeable  hum  in  the  phones,  par- 


Blementary  diagram  of 
connections 


Electrical  characteristics  of  the 
S-ampere  type 


"Safety  first"  method  of  connecting  the  recti- 
fier to  storage  battery 


Figure  2 is  a curve  showing  the 
charging  current  obtained  with  vari- 
ous numbers  of  cells  of  battery  con- 
nected to  the  outfit.  This  curve  was 
made  with  a five-ampere  outfit.  It  will 
be  seen  that  the  rectifier  delivers  ap- 
proximately five  amperes  with  a 3-cell 
load,  and  three  amperes  with  a 6-cell 
load. 

When  choosing  a Tungar  for  use 
in  the  radio  station,  several  things 
must  be  taken  into  consideration.  First, 
is  the  selection  of  the  proper  size  of 
outfit.  The  choice  of  a 2-ampere  or  a 
5-ampere  Tungar  is  not,  as  it  might  at 
first  appear  to  be,  simply  a question  of 
the  relative  fatness  or  slimness  of  one’s 
pocketbook.  Each  of  these  machines 
has  its  own  field  of  usefulness. 

In  general,  if  the  battery  to  be 
charged  is  of  low  capacity — as  for  ex- 
ample, not  over  40  ampere  hours — 
the  2-ampere  size  shofild  be  selected. 
For  larger  batteries  the  5-ampere  size 
is  preferable,  as  it  will  charge  the  bat- 
tery in  a much  shorter  period  of  time. 

Another  point  that  Should  be  con- 


keep  the  battery  charged  with  a 2- 
ampere  rectifier  would  require  a charg- 
ing period  of  five  or  six  hours  per  day, 
whereas  with  the  5-ampere  size,  a 
two-hour  charge  per  day  would  be 
ample. 

Many  operators  allow  their  batter- 
ies to  run  down  completely  before  re- 
charging. This  has  two  disadvantages. 
Batteries  have  an  exasperating  way 
of  going  dead  in  the  middle  of  some 
important  DX  work,  or  perhaps  when 
a long-distance  concert;  is  being  heard. 
When  a battery  is  completely  down,  a 
long  period  of  charging  is  necessary 
to  bring  it  up.  Meanwhile  the  station 
is  out  of  commission. 

The  only  sure  way  of  avoiding  these 
annoyances  is  to  give  the  battery  a 
short  charge  every  day  or  twfo,  there- 
by maintaining  it  in  a fully  charged 
condition.  It  will  interest  the  ama- 
teur to  know  that  the  construction  of 
the  Tungar  has  been  approved  by  the 
National  Board  of  Fire  Underwriters. 
This  means  that  it  is  perfectly  safe  to 
put  the  battery  on  charge,  lode  up  the 


ticularly  if  an  amplifier  is  used.  This 
is  due  to  the  pulsating  current  from 
the  rectifier,  which  super-imposes  a 
ripple  on  the  straight-line  voltage  of 
the  battery. 

There  is  also  another  objection.  As 
stated,  the  Tungar  uses  an  auto-trans- 
former.  By  referring  to  figure  1 it 
will  be  seen  that  there  is  a direct  con- 
nection from  the  A.C.  line  through  the 
autewtransformer  to  the  battery.  In 
practically  all  A.C.  lighting  systems 
one  side  of  the  line  is  grounded.  In 
somp  types  of  radio  receivers  the  con- 
nections are  such  that  the  filament  cir- 
cuit is  grounded.  Under  these  con- 
ditions it  is  possible  to  have  a direct 
connection  from  the  high  side  of  the 
A.C.  line  through  the  rectifier  and 
the  receiving  set  to  ground,  and  the 
resulting  flow  of  current  may  be 
enough  to  damage  both  rectifier  and 
receiving  set. 

If  any  experimental  work  is  con- 
templated in  which  the  Tungar  will 
be  connected  to  the  radio  set,  it  will 
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Recording  High  Speed  Signals  in  Radio  T elegraphy 
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THIS  paper  deals  with  the  de- 
velopment and  operation  of  a 
practical  system  for  the  handling 
of  radio  telegraphic  traffic  at  high 
speed,  particularly  in  trans-oceanic 
communication.  By  high  speed  work- 
ing we  refer  to  operation  at  speeds 
greater  than  those  customarily  em- 
ployed for  telephonic  reception,  that  is 
20  to  25  words  per  minute  by  average 
good  operators. 

With  the  continually  increasing 
expensiveness  of  equipment,  and  the 
tendency  towards  increase  of  trans- 
mitting power  (so  as  to  insure  reliable 
communication  at  all  times),  it  has 
become  apparent  that  the  profitable 
operation  of  a long  distance  radio  sys- 


and  receiving  stations  are  placed  at 
some  suitably  distant  point;  and  it  is 
intended  to  concentrate  most  of  the 
Atlantic  Coast  transmitters  in  a cen- 
tral plant  at  Port  Jefferson,  Long  Isl- 
and, while  most  of  the  receivers  are 
concentrated  at  Riverhead,  about  18 
miles  from  Port  Jefferson.  All  control 
of  the  various  transmitters  and  receiv- 
ers is  from  New  York  City,  the  sending 
operator  controlling  a transmitter  via 
telegraph  line  and  the  receiving 
operator  having  the  received  audio  fre- 
quency signal  brought  to  him  via  tele- 
phone line.  The  transmitting  and  re- 
ceiving operators  are  located  close  to 
one  another  (at  a common  table),  so 
as  to  facilitate  duplex  operation.  The 


In  case  of  trouble  (for  example,  bad 
relay  adjustment  in  the  transmitting 
station)  or  for  other  reasons,  it  may 
become  necessary  to  stop  the  distant 
transmitter.  If  the  record  is  not  im- 
mediately perceptible,  a considerable 
quantity  of  traffic  might  be  sent  which 
was  not  properly  recojded,  and  which 
would  then  , have  to  be  repeated  with 
consequent  loss  of  circuit  time  and  de- 
lay in  delivery. 

(b)  Prompt  delivery  of  messages  to 
the  customer. 

(c)  Observation  of  the  effect  of  ad- 
justment of  the  receiving  or  transmit- 
ting apparatus..  It  is  essential  that  a 
minimum  delay  shall  occur  between 
the  time  a change  of  adjustment  is 


Figure  2 — Part  of  the  Radio  Corporation  operating  room  with  the  recorders  in  use 


tern  depends  greatly  upon  working  at 
a rate  of  speed  in  excess  of  that  ob- 
tainable by  hand.  Most  of  the  high 
power  radio  transmitters  of  today  are 
equipped  with  relay  systems  capable  of 
sending  as  high  as  ioo  words  per  min- 
ute, and  there  is  no  particular  reason 
why,  if  necessary,  powerful  vacuum 
tube  amplifiers  could  not  be  built  to 
take  the  place  of  relays  and  be  worked 
at  considerably  greater  speed.  The 
limitation  of  working  speed  is  prac- 
tically confined  to  the  receiving  side  of 
the  radio  system,  so  that  it  is  obvious 
that  increased  speed  possibilities  must 
be  obtained  entirely  by  the  develop- 
ment of  receiving  apparatus. 

In  order  to  understand  the  condi- 
tions under  which  high  speed  record- 
ing apparatus  must  work,  it  will  be 
well  to  describe  briefly  the  manner  in 
which  communication  is  carried  on 
over  the  trans-Atlantic  circuits  of  the 
Radio  Corporation.  Figure  i illustrates 
the  method  of  duplex  working.  It  will 
be  noted  that  the  operation  is  from 
New  York  City,  while  the  transmitting 


receiving  operator  can  thus  instantly 
communicate  with  the  distant  trans- 
mitter, if  desired,  in  order  to  control 
the  speed  of  transmission,  or  stop  the 
transmission  in  case  of  trouble.  The 
operators  themselves  handle  no  appa- 
ratus whatsoever;  the  receiving  and 
transmitting  apparatus  is  handled  by 
engineers  at  the  respective  stations,  and 
such  apparatus  as  is  necessary  for  wire 
transfer  line  at  Broad  Street  is  placed 
in  a room  separate  from  the  operating 
room  and  maintained  by  men  of  suit- 
able qualifications. 

Requirements  of  High  Speed 

Recording  Apparatus 

« 

The  foregoing  operating  arrange- 
ment, as  well  as  certain  service 
standards,  imposes  a series  of  require- 
ments upon  high  speed  recording 
apparatus  which  are  given  below: 

i.  Minimum  delay  between  the  time 
of  recording  and  the  time  of  transcrib- 
ing the  signals.  This  is  of  importance 
in 

(a)  Successful  duplex  operation: 
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made  and  the  time  the  effect  of  the 
change  is  perceived. 

2.  The  cost  of  recording  must  be  as 
low  as  possible— not  over  a few  hun- 
dredths of  a cent  per  word.  This  is 
important  since  a large  class  of  re- 
duced rate  traffic,  such  as  press  matter, 
deferred  delivery  messages,  and  the 
like,  is  handled  at  high  speed.  Further- 
more, the  future  operating  of  short  dis- 
tance radio  circuits  with  low  rates 
must  be  taken  into  consideration,  since 
the  equipment  designed  for  long 
distance  working  should  be  stand- 
ardized for  all  classes  of  service  if 
possible.  Therefore  the  initial  cost  of 
the  equipment  must  be  low,  as  well  as 
the  operating  and  maintenance  charges. 

3.  The  recording  equipment  must  be 
as  simple  and  rugged  as  possible,  and 
require  no  continuous  attention;  since 
it  must  be  located  near  the  receiving 
operators  and  handled  by  the  telegraph 
supervisors,  who  generally  do  not  have 
extensive  technical  or  engineer  quali- 
fications. The  parts  of  which  the 
equipment  is  constructed  should  be 
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capable  of  easy  repair  in  case  of 
breakage,  as  far  as  possible,  by  the  men 
and  facilities  available  in  the  operating 
rooms,  and  spare  parts  should  be 
capable  of  easy  installation  by  such 
men.  This  is  more  important  when 


in  practice  that  at  present  frequency 
fluctuations  of  several  hundred  cycles 
must  be  taken  into  account  with  some 
European  transmitters : though  im- 
provements in  this  respect  no  doubt 
will  be  made.  A fluctuation  of  signal 


minute)  can  be  accomplished  by  simple 
modifications,  for  use  on  short-distance 
circuits.  It  is  interesting  to  note,  in 
this  connection,  that  European  short- 
distance  radio  circuits,  for  example, 
London-Paris,  and  Lonidon-Berlin,  are 


recording  equipment  is  furnished  to 
stations  other  than  those  located  in 
New  York  Gty  (such  as  those  in 
Hawaii  or  on  die  Pacific  Coast),  to 
which  it  would  be  manifestly  very  ex- 
pensive to  send  expert  repair  men. 

4.  A record  capable  of  preservation 
is  highly  desirable,  so  as  to  check  up 
errors,  and  for  use  as  a means  of  traffic 
study  and  general  service  improvement. 

5.  The  tone  signal  which  is  sent  over 
the  telephone  line  from  the  receiving 
set  may  be  anywhere  between  500  and 
1,500  cycles.  Although  the  lines  will 
transmit,  theoretically,  frequencies  up 
to  2,200  cycles,  it  has  been  found  in 
practice  that  better  transmission  is  se- 


intensity  of  the  order  of  perhaps  2 to  1 
must  be  taken  into  account,  due  to  ac- 
cidental changes  in  line  conditions,  am- 
plifier adjustments,  or  during  tuning  of 
the  receiving  equipment  at  the  distant 
station. 

6.  Speed  limitations:  Present  prac- 
tice in  long  distance  high  speed  work- 
ing is  on  the  basis  of  from  40  to  50 
words  (200  to  250  letters)  per  minute, 
and  at  times  higher  speeds,  up  to  80 
words  per  minute,  have  been  com- 
mercially handled.  The  limitation  lies 
in  relay  trouble  at  the  transmitting  end 
and  strays  at  the  receiving  end  of  the 
circuit.  It  is  probable  that  working  at 
100  words  per  minute  will  eventually 


understood  to  be  operating  regularly 
at  60  words  per  minute,  and  operation 
up  to  100  words  per  minutes  has  been 
carried  on  at  times. 

7.  The  perception  of  the  recorded 
signal  by  the  operator  should/be  made 
as  easy  as  possible.  The  operator  has 
not  the  time  to  study  the  record,  and 
an  easily  perceived  record  at  lower 
speed  is  preferable  to  one  at  a higher 
speed,  which  requires  study  on  his 
part.  For  example,  in  graphic  record- 
ers the  contrast  between  recorded  sig- 
nal and  background  should  be  great, 
the  letters  clean-cut,  so  that  the  oper- 
ator perceives  them  instantly,  and 
static  eliminated  from  the  record  to  the 
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Figure  8 — Method  of  installation  em- 
ployed at  receiving  stations 
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cured  by  keeping  signals  below  about 
1,500  cycles.  The  recording  equipment 
must  be  capable  of  accepting  any  given 
frequency  in  this  range,  and  allow  for 
a considerable  fluctuation  above  or  be- 
low this  frequency.  It  has  'been  found 


become  the  rule  though  not  for  a 
number  of  years.  Hence,  a recording 
system  should  be  able  to  handle  easily 
speeds  up  to  80  words  per  minute,  and 
be  so  designed  that  extension  to  higher 
speeds  (say,  up  to  200  words  per 


maximum  extent  consistent  with  ac- 
curacy. In  acoustic  recorders,  such  as 
the  phonograph  or  the  telegraphone, 
the  signal  heard  by  the  transcribing 
operator  must  be  clear  and  loud,  free 
from  musical  static  and  with  firmly- 
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formed  dots  and  dashes.  It  is  difficult 
to  over-estimate  the  importance  of  this 
requirement;  it  has  a great  influence 
on  commercially  successful  operation, 
for  the  speed  at  which  operators  will 
handle  traffic  depends  considerably  on 
the  clearness  of  the  signals  with  which 
they  deal. 

8.  The  effort  necessary,  on  the  part 
of  the  operator,  to  distinguish  the  sig- 
nal from  such  record  as  may  be  pro- 
duced by  static,  in  the  ideal  case, 
should  be  equal  to  or  less  than  that 
necessary  for  aural  reception  with 
head  telephones. 

g.  Continuous  operation  of  the 
recording  equipment  is  essential.  In 
the  case  of  acoustic  recorders,  where 
it  takes  some  time  to  place  a new  rec- 
ord on  the  machine,  two  overlapping 
recorders  must  be  used,  one  being 
started  just  before  the  record  is  re- 
moved from  the  other.  But  the  instal- 


In the  central  station  of  the  Traffic 
Department  of  the  Radio  Corporation, 
New  York  City,  the  amplifier  equip- 
ment is  separate  from  the  operating 
room.  Here  a special  amplifier  is  em- 
ployed in  which  the  amplifications  nec- 
essary both  for  wire  line  transfer  and 
recording  are  combined.  The  recorder 
is  placed  beside  the  operator. 

The  above  method  of  having  one 
operator  copy  directly  from  the  tape 
is  suitable  up  to  a speed  of  about  45 
words  per  minute.  Above  this  speed 
several  operators  may  read  the  tape 
in  succession,  in  the  manner  used  in 
cable  offices.  That  is,  one  man  is  placed 
near  the  recorder,  a second  perhaps 
ten  feet  along  the  tape,  and  a third 
man  ten  feet  further  along.  The  first 
man  copies  from  the  tape,  which  is 
moving  faster  than  he  can  keep  up 
with,  until  he  reaches  a point  where 
the  signals  are  nearly  out  of  easy  sight. 


all  of  the  local  transmitting  stations, 
and  the  signal  leaving  the  sending 
operator’s  key  or  Wheatstone  trans- 
mitter may  thus  be  directly  compared 
with  the  signal  radiated  from  the 
transmitting  station’s  antenna.  In  this 
way,  line  or  relay  faults,  trouble  in 
the  transmitting  station,  and  the  like, 
may  be  instantly  noticed,  and  a check 
also  kept  on  operating  errors. 
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Figure  4 — Typical  Ink  recorder  tapes 


Figure  E — The  commercial  type  of  recorder 


lation  of  two  machines  is  uneconomical 
and  continuous  operation  should  be 
provided  for,  in  the  ideal  recorder,  in  a 
single  machine. 

While  the  development  of  the  re- 
corder was  being  carried  on,  experi- 
ments were  conducted  simultaneously 
to  determine  a suitable  amplifier  sys- 
tem, the  input  of  which  was  to  be  con- 
nected to  the  radio  receiving  equipment 
in  place  of  the  operator’s  telephones 
and  the  output  of  which  was  to  supply 
the  recorder  with  a direct  current  of 
2 to  4 milliamperes,  through  the  1,000 
ohm  recorder  coil.  Aside  from  fur- 
nishing the  required  amplification,  it 
was  desired  to  utilize  the  amplifier  cir- 
cuits to  secure  as  great  a discrimination 
as  possible  between  the  signal  audio 
frequency  and  strays. 

The  method  of  installation  employed 
at  outlying  receiving  stations  is  in- 
dicated in  figure  3.  The  recorder,  tape 
puller,  and  tape  carriage  are  mounted 
on  a common  table,  and  a typewriter 
well  is  placed  so  that  the  operator  may 
copy  directly  from  the  tape.  The  am- 
plifier is  mounted  on  a panel  conveni- 
ently near  the  recorder,  so  that  tuning 
or  other  adjustments  may  be  made 
while  their  effect  is  observed. 


He  then  stops  copying,  marks  the  point 
on  the  tape  at  which  he  stopped,  and 
starts  in  again  as  near  the  recorder  end  ' 
of  the  tape  as  he  can  see  easily  and 
marks  on  the  tape  the  point  at  which 
he  has  started  again.  The  second  man 
then  starts  copying  at  the  point  at  which 
the  first  man  left  off  and  copies  the  in- 
tervening material,  either  up  to  the 
point  at  whidh  the  first  man  started 
again,  or  else  as  far  as  he  can.  If  he 
cannot  read  all  the  material  omitted  by 
the  first  man  be  also  marks  the  point 
at  which  he  left  off,  and  the  third  man 
completes  the  copy  of  the  omitted  ma- 
terial. By  this  method  the  transcription 
of  traffic  at  100  words  per  minute  by 
three  men  is  readily  possible. 

Figure  2 is  a photograph  of  par: 
of  the  Radio  Corporation  operating 
room,  in  which  some  of  the  recorders 
may  be  plainly  seen.  In  this  office,  a 
recorder  is  placed  on  each  trans- 
oceanic receiving  circuit,  and,  in  ad- 
dition, arrangements  are  made  to  keep 
a record  of  the  outgoing  signals  from 
each  transmitter.  This  is  accomplished 
by  means  of  an  antenna  on  the  roof 
of  the  building,  connected  to  receiving 
sets  and  recorders  in  the  apparatus 
room;  this  equipment  easily  receives 


In  figure  4 a number  of  typical 
tape  records  taken  on  the  ink  recorder 
are  reproduced.  These  are  of  various 
European  transmitters  recorded  in  the 
United  States,  while  the  last  one  is  a 
record  of  the  valve  transmitter  at  Gen- 
eva (Switzerland),  used  on  the  Gen- 
eva-London  radio  circuit,  taken  on  the 
ink  recorder  system  at  an  English 
station. 


Charging  Storage  Batteries 
From  A«  C. 

(Continued  from  page  53) 

be  well  to  purchase  one  with  an  in- 
sulated transformer  — sqarate  pri- 
mary  and  secondary  — instead  of  the 
usual  auto-transformer  type.  These 
are  designated  as  “Form  B”  outfits, 
and  can  be  obtained  from  the  manu- 
facturer. The  same  protection  can  be 
obtained  with  a standard  Tungar  by 
connecting  a “i  to  i”  insulating  trans- 
former in  the  line  side. 

The  same  care  should  be  given  the 
bulbs  as  is  given  radio  tubes.  In  any 
experimental  work  connect  a rheostat 
and  an  ammeter  in  the  D.  C.  circuit 
so  as  to  prevent  a current  of  higher 
than  five  or  six  amperes  from  flowing. 
With  reasonable  care  the  life  of  Tun- 
gar bulbs  will  average  1500  to  2500 
hours  of  actual  service. 
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Remarkable  Distance  Records  by  6XAD 

Trans-Continental  Work  Done  Repeatedly  by  Transmitter 
Employing  Four  Five- Watt  Tubes — Signals  Reported 
From  New  England,  Bermuda,  Alaska  and  Honolulu 


PROBABLY  the  most  remarkable 
distance  work  ever  done  by  any 
amateur  station  of  equal  power 
using  four  5-watt  tubes  is  the  station 
6XAD,  Avalon,  Catalina  Island,  Cal., 
owned  and  operated  by  Lawrence 
Mott,  Major,  Signal  Division  O.R.C., 
U.  S.  Army,  and  President  of  the  C.W. 
Association  of  America. 

The  consistent  long-distance  work 
done  by  Mr.  Mott  has  attracted  the  at- 
tention of  the  regular  army  folks  and 
quite  recently  the  Chief  Signal  Officer 
of  the  Army,  Major  General  George  O. 
Squier,  'had  several  of  the  Signal  Corps 
engineers  make  a comprehensive  study 
of  the  station,  including  its  equipment, 
geographical  surroundings  and  accom- 
plishments, in  order  to  determine,  if 
possible,  the  reason  for  the  unparalleled 
results  obtained. 

At  this  point  in  the  story  it  might  be 
well  to  record  the  fact  that  Major 
Mott  regards  anyone  who  has  never 
visited  Catalina  Island,  as  unfortunate, 
extremely  unfortunate,  in  fact,  in 
that  they  have  missed  enjoying  one  of 
the  wonder  spots  of  the  world. 

Anyway,  6X1AD,  is  located  in  al- 
most the  center  of  Major  Mott’s  won- 
derland, in  an  elliptical  bowl  of  hills, 
whose  highest  point  is  2,600  feet.  The 
arms  of  this  bowl  run  straight  down 
to  the  island’s  shore  where  the  waters 
of  the  Pacific  lap  lazily  against  the 
sands  of  the  island  where,  according 
to  Major  Mott,  the  sun  shines  all  the 
year  round.  The  opening  in  the  hills 
is  toward  the  north-northeast,  and  the 
antenna  points  directly  toward  New 
York. 

The  antenna  itself,  of  flat  top  de- 
sign, is  supported  on  two  masts,  one 


Major  Lawrence  Mott,  Signal  Corps,  O.R.C.. 
U.S.  Army,  owner  and  operator  of  6XAD 


60  feet  and  one  94  feet  high.  There 
are  seven  wires  in  the  antenna,  stan- 
dard Navy  wire  of  seven  strands,  sup- 
ported on  an  eight-foot  spreader  at 
the  low,  end  and  on  a sixteen-foot 
spreader  at  the  high  end,  thus  giving 
double  spacing  at  the  free  end.  Two- 
inch  copper  ribbons  run  along  the 
spreaders,  and  each  antenna  wire  is 
soldered  to  these  strips,  thus  minimiz- 
ing losses  as  much  as  possible. 

The  counterpoise  ground  of  the  sta- 
tion is  of  the  same  material  and  size  as 


the  antenna  itself,  and  is  stretched 
tightly  nine  feet  above  and  parallel  to 
the  ground.  The  counterpoise  is,  of 
course,  well  insulated. 

In  addition  to  the  counterpoise,  an 
earthed  ground  is  used,  consisting  of 
240  metal  plates,  3x4  feet,  buried  3 
feet  underground.  These  plates  are 
connected  together  by  one-inch  copper 
ribbons,  leading  in  turn,  to  a 12  x 12- 
foot  copper  sheet  buried  five  feet  in 
the  ground,  directly  under  the  operat- 
ing table.  In  addition  to  these  cop- 
per sheets,  there  are  copper  ribbons 
radiating  out  30  degrees  from  the  an- 
tenna. In  order  to  insure  a good 
earth  ground  connection  the  year 
round,  metal  standpipes  have  been  put 
in  and  into  these  salt  water  is  pumped 
every  few  days,  thus  insuring  a moist 
condition  of  the  ground  over  the  whole 
area  of  the  station.  These  metal 
standpipes  are  three  inches  in  diam- 
eter and  lead  down  to  the  buried 
metal  sheeting  at  regular  distances. 

The  station  is  equipped  with  the  fol- 
lowing transmitting  and  receiving  ap- 
parattrsr 

The  transmitter  employing  four  5- 
watt  tubes,  Radiotrons  UV-202,  is 
used  principally  for  I.C.W.  on  220 
meters.  The  average  antenna  current 
isa.6  amperes.  It  is  with  this  set  that 
practically  all  of  the  unusual  distance 
work  of  the  station  has  been  done. 

Another  transmitter  employs  two 
50-watt  tubes  for  CW.  on  370  meters. 
The  average  antenna  current  is  4 am- 
peres. 

Another  transmitter  employs  two 
50-watt  tubes  of  I.C.W.,  on  240  me- 
ters. Considerable  experimental  work 
has  been  done  with  this  station  in  con- 
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nection  with  some  forthcoming  tests 
which  are  to  be  made  with  'Australia. 

Receiving  equipment:  Grebe  CR-5, 
which  has  been  used  in  all  the  unusual 
long-distance  work  of  the  station.  A 
specially  designed  two-step  Western 
Electric  amplifier.  A Kennedy  long- 
wave receiver  used  in  conjunction  with 
a Grebe  two-step  audio-frequency  am- 
plifier. 


after  daylight  had  been  on  in  the  East 
for  approximately  an  hour. 

The  number  of  stations  which  have 
reported  the  signals  of  6XAD  is  so 
great  that  it  was  not  possible  to  in- 
clude a detailed  list  with  this  article. 
Included  among  them,  however,  were 
stations  in  Vermont,  Massachusetts, 
New  York,  New  Jersey,  Pennsylvania, 
Virginia,  District  of  Columbia,  Geor- 


8AGO,  8SP,  8XV,  8VY,  8HAZ,  8IG, 
9BBF,  9EK,  9BL,  9BEX,  9ALS, 
9ZX,  9AIV,  9AAV,  9PI,  9BJI. 

In  addition  to  the  reports  from 
amateur  stations  already  referred  to 
several  special  cases  were  reported. 
The  operator  of  the  U.S.S.  Light- 
house Tender  Fern  reported  to  Mr. 
Mott  that  the  signals  of  6XAD  had 
been  heard  by  him  for  several  weeks  up 


Four  6-watt  tab*  transmitter  at  tXAP 


The  antenna  aystem  at  6XAD 


A specially  designed  motor-generator  gia,  Oklahoma,  New  Mexico,  Cali- 
set,  capable  of  delivering  up  to  1,500  fornia,  Arizona,  Montana,  Washing- 
volts  D.C.  with  1 10- volt  60-cycle  ton,  West  Virginia,  Ohio,  Kansas, 
drive,  is  used  to  supply  plate  poten-  Missouri,  Nebraska,  North  Dakota, 
rials  for  the  various  transmitting  sets.  Colorado,  South  Dakota,  Wisconsin, 
The  stations  which  have  been  worked  Illinois,  Minnesota,  and  Ontario,  and 
by  6X1AD  are  as  follows:  Saskatchewan,  Canada. 


and  down  the  Alaskan  Coast,  the 
maximum  distance  being  1,680  miles, 
chiefly  overland. 

Mr.  Dow,  of  Maui,  Honolulu, 
6ZAC,  has  heard  6XAD  frequently 
during  the  last  few  months,  and  it  is 
hoped  that  a regular  schedule  be- 


3ALN Washington,  D.  C. 

3AQR  Hershey,  Pa. 

5 HK  Oklahoma  City,  Okla. 

5ZA  Roswell,  N.  M. 

6AWP  San  Francisco,  Calif. 

6JX  San  Francisco,  Calif. 

6ZZ  Douglas,  Arizona. 

7YL  ‘ Bozeman,  Montana. 

7 YJ  Corvallis,  Oregon. 

7ZU  Polytechnic,  Montana. 

8AWP  Syracuse,  N.  Y. 

8AXK  Cincinnati,  Ohio. 

8 JL  Cleveland,  Ohio. 

8 ZAC  Bamesville,  Ohio. 

8BRL  Grafton,  Pa. 

8 LX  Crafton,  Pa. 

9DVA  Denver,  Colo. 

9AIF  Sioux  Falls,  S.  D. 

9 AIG  Sioux  Falls,  S.  D. 

9ZN  Chicago,  111. 

9 ATA  Chicago,  111. 

9AMB  Denver,  Colo. 

9 NX  Wichita,  Kansas. 

9 ZAF  Denver,  Colo. 

9 WD  Chicago,  111. 

9DTM  Topeka,  Kans. 

9AQR  Kansas  City,  Mo. 

9X1  Univ.  of  Minnesota,  Minn. 
9XM  Univ.  Wisconsin,  Madison, 
Wise. 

9XAQ  Univ.  of  Colorado,  Boulder, 
Colo. 

In  the  case  of  several  stations  in 
the  Third  and  Eighth  Districts  these 
stations  either  worked  or  heard  6XAD 


Circuit  diagram  of  the  four  6-watt  tube  transmitter  at  6XAD 


The  following  stations  have  been 
heard  at  6XAD  during  the  past  win- 
ter: 1 ARY,  1 BCG,  2FP,  3ALN, 

3AQR,  3EM,  3fs,  3lr,  4bf,  4ft, 

4BT,  4ZC,  5HK,  5JD,  5ZO,  5JB,  5XJ, 
5ZA,  sQA,  5YQ,  5'AAQ,  7LY,  7ZU, 
7FI,  7ZT,  7YJ,  7MP,  7LN,  7 AAV, 
7NZ,  7JD,  7GO,  7CW,  8AG,  8AM, 
8BA,  8BR,  8BK,  8LX,  8IV,  8BO, 
8BK,  8AIO,  8CLD,  SAG Q,  8UY, 


tween  these  two  stations  can  be  main- 
tained. 

The  operator  of  a ship  recently 
wrote  Mr.  Mott  that  6XAD  had  been 
heard  by  him  while  his  ship  was  at 
anchor,  at  Hamilton,  Bermuda.  Mr. 
Mott  would  like  further  details  should 
this  article  come  to  the  attention  of 
the  operator  in  question. 
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Train  Radiophone  Test  Successful 

Voice  Communication  Carried  On  Between  Lackawanna  Limited 
and  Stations  Along  the  Route  Between  New  York  and  Scranton 

By  David  W.  Richardson 


IN  1914  the 
Lackawanna 
Railroad  insti- 
tuted the  world’s 
first  wireless  com- 
munication from  a 
moving  train  to  sta- 
tions located  in  the 
principal  cities 
along  its  route.  Con- 
siderable success 
was  achieved  with 
the  apparatus  then 
available,  but  the 
war  came  along  and 
further  develop- 
ment  ceased  for  the 
time  being.  On 
March  22  last,  tests 
were  again  started 
with  better  equip- 
ment and  the  ad- 
vantage of  recent 
developments  in  re- 
ceiving apparatus. 

The  first  test  made 
was  with  a tempor- 
ary one- wire  an- 
tenna on  a single 
car,  on  a short  run  to  Morristown, 
N.J. 

A comprehensive  test  was  made 
March  26.  A buffet  car  was  equipped 
with  three  4j4-inch,  six-wire  cages, 
one  on  each  side,  and  one  in  the  cen- 
■ ter.  A x 5-watt  phone  set  was  in- 
stalled and  a detector  two-step  ampli- 
fier, in  conjunctiort  with  a regenerative 
set,  was  used.  This' car  was  placed 
in  the  Lackawanna  Limited,  leaving 
Hoboken  at  10.20  A.  M. 

Underneath  the  iron  superstructure 
of  the  terminal,  a few  local  amateurs 
were  picked  up,  and  one  or  two  radio- 
phones, readable  on  the  loud  speaker. 
After  leaving  the  terminal,  there  was 
a great  increase  in  signals,  and  as  the 
Bergen  tunnel  in  Jersey  City  was 
approached,  many  local  amateurs  were 
picked  up.  Inside  the  Bergen  tunnel, 
which  is  4,283  feet  long  and  90  feet 
underground,  one : or  two  C.W.  sta- 
tions and  several  ships  were  heard  dis- 
tinctly. Upon  emerging  from  the  tun- 
nel signal  strength  increased  with  a 
“bang."  Going  through  Newark  and 
the  Oranges,  various  tests  on  the 
transmitting  set  were  conducted,  and 
no  effort  was  made  to  receive.  Upon 
reaching  Stroudsburg,  Pa.,  a telegram, 
delivered  to  those  aboard  the  train 
stated  that  the  phone  messages  had 
been  received  several  times  along  the 
route. 


One  or  two  long  calls  on  C.W. 
were  given,  followed  by  calls  on  voice. 
When  about  10  miles  from  Scranton, 
following  a long  call  on  voice,  8ARI, 
on  197  meters,  was  clearly  heard  call- 
ing by  voice,  “Hello,  ‘D.L.’  Hello, 
‘D.L.’  Hello,  Lackawanna  Limited.  I 
am  receiving  your  voice  very  clearly. 
Please  come  in  and  give  your  loca- 
tion.” The  Lackawanna  Limited  was 
then  coming  down  the  mountains  at 
about  65  miles  an  hour,  through  ra- 
vines and  cuts  and  through  tunnels. 
There  were  hills  on  all  sides,  and  one 
would  suppose  it  to  be  a most  inaus- 
picious radio  location.  Communication 
was  then  established  with  SARI  and 
conversation  was  kept  up  until  the 
Limited  had  arrived  in  Scranton.  The 
signal  strength  of  8ARI  in  Scranton 
was  such  that  many  people  who  gath- 
ered in  the  special  car  could  hear 
everything  said.  It  is  to  be  remem- 
bered that  only  a one-car  antenna  was 
being  used  during  this  test.  While  in 
Scranton  8RH  and  8BUW  were  both 
worked. 

Upon  leaving  Scranton,  bound  for 
New1  York,  a message  was  sent  to  the 
Scranton  Times  from  Mr.  Foley,  Su- 
perintendent of  Telegraph  and  Wire- 
less, of  the  Lackawanna  Railroad,  via 
8BUW.  It  was  interesting  to  note 
that  when  8BUW  was  repeating  the 
message  for  verification,  the  Limited 
59 


passed  through  a 
tunnel  and  the  ef- 
fect in  this  particu- 
lar tunnel  was  hard- 
ly noticeable,  al- 
though it  must  have 
been  several  hun- 
dred feet  long. 
Steady  two-way 
phone  conversation 
was  carried  on  un- 
til about  12  miles 
out,  when  going 
around  a mountain, 
8BUW  was  com- 
pletely lost  and  was 
not  picked  up  until 
the  train  had 
reached  a large  lake. 
Going  along  this 
lake,  there  was  a 
marked  increase  in 
signals,  and  the  fol- 
lowing stations 
were  listed : 8ADQ, 
8BUW,  8AOE. 
From  then  on  the 
log  of  the  trip  was 
as  follows: 
Remarks. 

Just  readable. 

Fair  signals. 

Strong. 

Strong. 

The  train  was  now  going  about  69  miles 
per  hour  through  the  Pocono  Mountains  some 
30  or  40  miles  from  Scranton. 


5.37 

WJZ 

Faint. 

5.45 

1ARY 

Loudest  stat 
far. 

5.47 

2BM 

Fair  signals. 

6.00 

1RX 

Very  strong. 

6.15 

1CNI 

Fair  signals. 

6.20 

1BQL 

Fair  signals. 

6.40 

1GM 

Very  strong. 

6.50 

2ACY 

Strong. 

7.05 

2AHU 

Very  strong. 

7.10 

lADL(cw) 

Strong. 

Now  passing  over  plain,  and  signal  strength 
much  stronger. 

Telegrams  were  received  at  Strouds- 
burg that  the  voice  had  been  heard 
for  twenty  miles  out  from  Scranton, 
and  that  the  position  report  had  been 
received  by  C.W.  while  passing  Elm- 
hurst Dam,  ten  miles  away. 

The  train  was  now  down  near 
Mountain  View,  N.  J.  WJZ  was 
very  strong  and  could  be  heard  all 
over  the  car.  2IA  concert  in  Jersey 
City  was  also  of  good  audibility. 
Long  distance  completely  blotted  out 
by  interference  from  local  amateurs 
and  2FP.  WJZ  was  held  all  the  way 
into  Hoboken,  for  the  benefit  of  those 
who  liked  the  music. 

In  the  way  of  an  experiment,  per- 


Undencood 


Like  the  Lackawanna  the  Rock  Island  R.R.  has  been  testing  the  train  radiophone.  View 
shows  a group  aboard  the  Golden  State  Limited  “listening  in” 


Time  Station 
S.1S  2BRB 

5.20  1RX 

5.25  2BK 

5.35  1RX 
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haps  the  most  interesting  data  gath-transmitting  station  was  another  im- 
ered  was  that  of  the  effect  of  locationportant  factor,  for  often,  going 
on  signals.  Nearly  all  previousaround  a curve,  on  a perfectly  level 
theories  seemed  to  be  confirmed,  ex-plain,  one  set  of  stations  would  com- 
cept  that  of  immediate  proximity  ofpletely  fade  out  and  another  lot  come 
rock,  steel  bridges,  and  bodies  of  in. 

earth.  Very  little  difference  could  be  As  mentioned  before,  small  con- 
noted whether  the  railroad  rantours  in/  the  earth’s  surface,  when 
through  a steep  cut,  30  or  40  feetthey  are  not  wooded,  seemed  to  have 
deep  or  was  on  the  level.  Whenever  little  effect,  but  the  location  of  a 
the  train  went  through  a thicklymountain  immediately  between  the 
wooded  piece  of  land,  where  thetrain  and  stations  in  a certain  locality 
trees  were  high,  all  long  distance  would  cut  out  the  signals  entirely, 
signals  faded  out  entirely.  The  near- This  was  evident  very  strongly  when 
ness  of  a body  of  water  or  a stream, 8BUW  was  lost  while  rounding  a 
even  though  small,  seemed  to  greatlymountain,  but  was  picked  up  again 
increase  signal  strength.  The  direc-when  the  train  came  out  higher  up  on 
tion-of  the  antenna  in  regard  to  thea  plain.  The  best  signal  strength  of 


all  was  when  passing,  on  a high  em- 
bankment across  a bare  plain.  This 
seemed  even  better  than  the  proxim- 
ity of  a lake.  Of  course,  all  these 
observations  are  from  only  two  trips, 
but  yet  they  seemed  to  hold  true  in 
nearly  every  case. 

Mr.  G.  D.  Murray,  Jr.,  and  the 
author,  who  are  in  charge  of  these 
experiments,  will  greatly  appreciate 
any  report  of  the  signals  of  “DL,” 
which  is  the  temporary  call  used  by 
the  Limited.  All  communications 
should  be  addressed  to  the  Depart- 
ment of  Telephone  and  Telegraph, 
Lackawanna  Railroad,  Hoboken, 
N.  J. 


Radio  in  Mexico 


IT  is  not  an  exaggeration  to  say 
that  no  country  in  the  world  pre- 
sents as  many  problems  of  com- 
munication as  the  United  States  of 
Mexico.  The  Republic  covers  an  area 
of  768,883  square  miles,  with  long 
stretches  of  coast  on  both  the  Atlan- 
tic and  Pacific  oceans,  and  inland  im- 
mense areas  of  fertile  and  desert, 
tropical  and  temperate  lands  run 
from  sea  level  to  altitudes  of  over 
eight  thousand  feet.  On  the  map  it 
lies  between  150  o'  and  320  30'  north 
latitude,  and  87°  o'  and  117°  o'  west 
latitude.  This  takes  in  every  condi- 
tion of  atmosphere  imaginable,  at 
least  where  it  concerns  radio  commu- 
nication, and  there  is  more  than  one 
radio  man  here  firmly  convinced  that 
Mexico  is  the  great  headquarters  of 
old  man  Static. 

There  are  now  twenty-three  radio 
stations  in  operation,  nine  on  the 
coast,  and  fourteen  in  the  interior. 
Inasmuch  as  they  are  not  listed  in  the 
call  books,  it  seems  advisable  to  list 
rhem  here: 

Interior  Stations : 

XDA  Chapultepec,  D.  F. 

XDB  Saltillo,  Coahuila. 

XDC  Torreon,  Coahuila. 

XDD  Queretaro,  QTO. 

XDE  Chihuahua,  Chih. 

XDF  Guadalajara.  Jalisco. 

XDG  San  Lots,  Sonora. 

XDH  Oaxaca,  Oax. 

XDJ  Mexicali,  Baja  Cal. 

Coast  Stations: 

XAA  Vera  Cruz,  Ver. 

XAB  Campeche,  Cam. 

XAC  Payo  Obispo,  Q.  R. 

XAD  Alamos,  Sonora. 

XAE  Mazatlan,  Sin. 

XAF  La  Paz,  Baja  Cal. 

XAH  Hermosiflo,  Son. 

XAI  Tuxpam,  Vera  Cruz. 

XAT  Tampico,  Tam. 

XAK  Acapulco,  Guerrero. 

XAL  Puerto  Lobos,  Ver. 


By  J.  F.  J«  Maher 

CMaf  Ma*ln*er  CU.  Radio  ToL  r.  TaL 

Mexicans,  S.  A.  Jeures,  Chin.,  Mexico 

XAM  Merida,  Yucatan. 

XAN  Santa  Cruz,  Oax. 

XAO  Isla  Maria  Madre,  Nayarit. 

The  principal  station  is  at  Chapul- 
tepec in  the  outskirts  of  Mexico  City, 
and  is  rated  at  200  kilowatts  for  the 
largest  set,  and  twenty  kilowatts,  five 
and  two,  for  the  smaller  equipments. 
With  the  exception  of  one  small  tube 
transmitter,  all  the  apparatus  is  of 
the  quenched-spark  type.  However, 


these  will  be  all  supplanted  by  the 
more  modern  and  tremendously  more 
efficient  continuous  wave  transmitter, 
such  as  is  now  used  by  the  State  Gov- 
ernment of  Chihuahua,  a picture  of 
which  is  shown.  This  is  a two- 
kilowatt  set  of  American  manufac- 
ture, adaptable  for  either  telegraphy 


or  telephony,  and  charges  an  umbrella 
antenna  supported  by  a 240-foot  steel 
tower.  The  antenna  current  is  nor- 
mally about  twelve  amperes  using 
counterpoise.  Power  is  supplied  from 
a tenkilowatt  Westinghouse  60-cycle 
generator,  operating  a 2,000-volt 
motor-generator  unit.  It  has  been 
found  necessary  to  replace  the  prime 
mover,  a gasoline  engine,  with  a 
crude-oil  Fairbanks  machine,  due 


to  the  instability  of  the  former. 

Civilian  wireless  is  becoming  quite 
as  much  a problem  in  Mexico  as  it  is 
elsewhere  for  the  manufacturers,  and 
they  will  be  hard  put  to  take  care  of 
the  tremendous  demand  for  apparatus. 
However,  the  more  serious  problem  is 
in  connecting  up  some  160  cities  and 
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large  towns,  not  to  mention  the  in- 
numerable villages  and  isolated  indus- 
tries, now  without  telephone  commu- 
nication. 

'Recently  I conducted  a series  of  ex- 
periments on  trains  of  the  national 
lines  to  determine  the  practicability 
of  using  radio  telephony  to  supple- 
ment the  present  system  of  dispatch- 
ing trains.  I have  had  the  pleasure 
of  being  present  at  a number  of  orig- 
inal experiments  in  wireless  commu- 
nication of  these  and  former  days,  but 
I cannot  recall  anything  that  gave 


quite  the  same  thrill  as  talking  from  a 
Mexican  express  train  going  forty 
miles  an  hour  from  the  capital  to 
Loredo.  We  installed  a set  recently  at 
the  Hotel  Regis,  Mexico  City,  and  the 
first  night  everyone  wanted  a concert 
from  the  states.  That  it  was  a large 
order  can  well  be  appreciated,  but  what 
is  a few  thousand  miles  to  a good  am- 
plifier ? Presently  w!e  heard  music  and 
then  it  stopped,  and  a voice  said, 
"Hello  — Hello  — Hello,  this  is  the 
broadcasting  station  of  the  General 
Electric  Company,  Schenectady,  New 


York,  this  is  the  last  selection  of  the 
evening,  please  write.”  Well,  that  was 
quite  a thrill,  also.  The  local  papers 
talked  about  it  for  a week,  and  radio 
occupied  the  front  page  to  the  exclu- 
sion of  other  news  items  such  as  rec- 
ognition and  oil.  Any  night  we  hear 
amateurs,  hundreds  of,  them,  from 
New  York  to  San  Francisco,  some 
loud  as  a nearby  Klaxon. 

I should  like  to  arrange  for  tele- 
phone tests  this  Fall  with  those  whoi 
may  be  interested. 


Emergency  Radio  Equipment  For  Airplanes 

By  G.  H.  Daly,  D.  S.  M, 

Lieutenant  R.  A.  F.  Reserve 


IT  may  sound  rather  absurd  to  talk 
about  sending  an  SOS  from  an 
airplane  when  anything  goes 
wrong,  but  proper  consideration  of 
the  matter  will  dispd  the  absurdity  of 
the  idea.  It  must  be  remembered  that 
very  few  people  are  killed  in  the  air 
— it  is  when  the  aircraft  hits  the 
ground  that  objectionable  things  hap- 
pen. 

Consider  for  instance  that  an  air- 
plane is  flying  through  the  air  and 
the  engine  suddenly  stops.  In  nine 
cases  out  of  ten  the  pilot  will  be  able 
to  “land”  the  airplane  safely,  but  if 
the  landing  takes  place  in  the  sea  out 
of  sight  of  the  shore,  or  in  the  middle 
of  some  desert — and  no  one  knows 
that  the  plane  has  “landed”  — the 
chances  of  rescue  are  doubtful,  to  say 
the  least.  On  the  other  hand,  if  the 
operator  sends  out  a distress  call  as 
soon  as  the  trouble  occurs,  there  is  a 
good  chance  of  the  occupants  of  the 
aircraft  being  picked  up. 

As  airplanes  are  equipped  at  present 
it  is  only  possible  to  send  out  wire- 
less signals  while  the  aircraft  is  in  full 
flight.  If  an  air-plane  has  “landed”  on 
the  sea  or  ground  before  the  operator 
has  had  time  to  send  out  a distress 
signal  no  signal  can  be  sent,  and  need- 
less to  say  innumerable  cases  of  hard- 
ship and  loss  of  life  have  occurred  in 
this  way.  This  has  'been  especially  the 
case  where  marine  aircraft  is  con- 
cerned. On  one  occasion,  to  quote 
a well-known  example,  a seaplane 
crew  which  included  a wireless  man, 
floated  about  for  four  days  without 
food  or  water  just  because  the  wire- 
less set  autonfatically  became  useless 
directly  the  seaplane  “landed.” 

Somewhat  similar  accidents  fre- 
quently happen  to  aviators  whose  line 
of  flight  takes  them  across  the  desert. 
They  may  suddenly  find  it  necessary 
to  land  through  engine  trouble  some 
hundreds  of  miles  in  the  heart  of  the 
desert,  and  if  it  is  impossible  to  get  a 


wireless  message  sent  out  before  the 
plane  lands,  only  those  who  have  suf- 
fered the  torments  of  sun-blistered 
skin,  tramping  over  loose  sand,  and 
the  agonies  of  thirst  and  sandstorms, 
will  realize  what  it  means  to  come 
down  in  the  heart  of  the  desert. 

Last  year  the  French  General  Lape- 
rine  set  out  to  fly  across  the  Great  Sa- 
hara Desert  of  Africa  from  Tamau- 
rasset  to  Tin<buctoo.  He  never  reached 
his  destination.  Proof  has  since  been 


Underwood 


"Flying  Parson”  Maynard,  Jeannette  Vree- 
land  and  Miss  Thais  Magrane  who  gave  a 
radio  concert  from  an  airplane  In  flight 
recently. 

established  that  he  was  forced  to  land 
on  the  desert  and  although  his  ma- 
chine was  fitted  with  wireless,  no  sig- 
nals were  received  from  him  probably 
because  there  was  no  time  to  transmit 
before  the  plane  landed  in  the  desert, 
and  of  course  once  the  plane  was  on 
the  ground  the  wireless  was  useless. 

There  are  two  reasons  for  the  im- 
possibility of  wireless  transmission 
once  a plane  has  “landed.”  First, 
there’s  no  available  primary  voltage 
because  the  generator  for  supplying  the 
primary  voltage  is  driven  by  a small 
propeller  which  is  driven  by  the 


draught  of  air  from  the  airplane  pro- 
peller, so  that  when  the  airplane  lands 
and  the  propellers  cease  to  revolve 
there  is  no  power  for  the  wireless  set 

It  might  be  mentioned  here  that  the 
propeller  of  the  generator  is  not 
driven  by  the  draught  of  air  from  the 
main  propeller  on  some  aircraft,  but 
is  made  to  revolve  by  the  force  with 
which  the  aircraft  is  flying  through 
the  air,  and  in  this  case  also  the  gen- 
erator is  quite  as  useless  for  function- 
ing once  the  aircraft  “lands"  as  when 
the  former  arrangement  is  used. 

Another  reason  for  inoperation  of 
the  airplane  wireless  set  from  the 
id  is  the  trailing  aerial  generally 
used  on  aircraft.  This  aerial  normally 
hangs  down  from  one  hundred  to  two 
or  three  hundred  feet  below  the  air- 
plane. It  will  easily  be  understood 
therefore  that  directly  the  aircraft 
“lands”  this  aerial  becomes  useless. 

So  far  no  practical  solution  of  these 
problems  has  been  put  forward.  Some 
experts  have  suggested  a small  gaso- 
line motor  to  drive  the  generator,  while 
others  are  under  the  impression  that 
an  accumulator  battery  would  serve 
the  purpose.  Another  idea  is  to  use  a 
specially  hand-driven  generator  some- 
what similar  to  those  carried  in  life- 
boats. None  of  these  suggestions  are 
of  very  much  value  for,  among  other 
drawbacks,  they  entail  added  weight 
which  results  in  less  cargo  and  passen- 
gers on  the  aircraft. 

The  solving  of  the  trailing  aerial 
problem  is  less  difficult,  although  there- 
are  still  some  intricate  points  to  over- 
come. Experiments  have  been  carried 
out  with  aerials  rigidly  fixed  to  the 
body  and  wings  of  the  aircraft  and  al- 
though these  have  so  far  only  proved 
efficient  for  reception  purposes  and 
transmission  over  very  short  distances, 
there  is  little  doubt  that  this  idea  when 
it  ultimately  becomes  perfected,  will 
solve  the  aircraft  antenna  problem. 

Experiments  with  a special  type  of 
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collapsible  kite  carrying  an  aerial  of 
three  hundred  feet  of  seven  strand 
copper  wire  has  given  good  results. 
Another  idea  for  the  emergency  aerial 
is  a collapsible  steel  mast,  built  in  sec- 
tions, which  can  be  run  up  from  the 
body  of  the  aircraft  once  it  has  “land- 
ed,” but  this  again  has  the  disadvan- 
tage of  being  rather  weighty  as  well 
as  awkward. 

Fog  and  Aircraft  Wireless 

• A striking  example  of  the  value  of 
the  wireless  direction  finder  to  air- 
craft in  fog  was  given  at  Croydon, 
the  London  terminal  aerodrome,  on 
October  21.  The  inward  air  mail  from 
Paris  was  due  when  a dense  fog  set 


in.  Communication  with  the  air  mail 
was  immediately  established  by  the 
wireless  direction  finding  stations,  and 
the  ground  operators  were  able  to  as- 
sist the  pilot  of  the  air  mail  to  find 
the  aerodrome;  where  a perfect  land- 
ing was  made. 

Commenting  upon  the  above  incident 
“Flight,”  a leading  British  aircraft 
paper,  and  the  official  organ  of  the 
Royal  Aero  Club,  says: 

“This  incident  seems  to  point  the 
moral  that  every  machine  intended  for 
passenger  carrying  should  be  equipped 
with  wireless.  It  seems  to  be  reason- 
ably certain  that  if  this  machine  had 
not  been  so'  equipped  the  pilot  would, 
in  the  exceedingly  thick  weather  which 
prevailed,  have  been  compelled  to  make 


a forced  landing,  with  it  may  be,  un- 
toward consequences.  For  their  own 
sakes  the  aerial  transport  companies 
should  see  to  this.  The  value  of  direc- 
tional wireless  was  well  established 
during  the  war,  and  there  is  no  reason 
to  think  that  it  will  be  any  less  essen- 
tial in  peace  flying.  As  a matter  of 
fact  it  will  have  to  become  a part  of 
the  equipment  of  every  mail  and  pas- 
senger aircraft,  and  much  as  we  dis- 
like a multiplication  of  regulations  we 
are  of  the  opinion  that  the  sooner  it 
is  made  compulsory  the  better.  Air 
navigation  must  be  made  safe  at  all 
costs,  and  any  practical  aid  to  safety 
should  be  adopted  sooner  rather  than 
later.” 


Armstrong  Patent  Sustained 


THE  appeal  of  the  De  Forest 
Radio  Telephone  and  Telegraph 
Company  against  the  decision  of 
the  United  States  District  Court  for 
Southern  New  York,  which  sustained 
the  contention  of  Edwin  H.  Armstrong 
that  the  De  Forest  Company  had  in- 
fringed the  famous  feed-back  patent 
No.  1,113,149,  has  beep  denied  by  the 
United  States  Circuit  Court  of  Ap- 
peals, for  the  Second  Circuit. 

The  decision,  in  part,  was  as  fol- 
lows : 

“The  patent  in  suit  was  granted  for  a 
wireless  receiving  system  on  October  6, 
1914,  and  on  an  application  filed  October  29, 
1913.  There  are  twelve  claims  in  suit.  All 
•are  held  to  be  infringed  by  the  decree  be- 
low. The  invention  relates  to  improvements 
in  the  arrangement  and  connections  of  the 
electrical  apparatus  and  receiving  station  of 
a wireless  system  and  particularly  a system 
in  which  the  so-called  audion  is  used  as  '.he 
Hertzian  wave  detector,  i^e  object  being  to 
amplify  the  effect  of  the  received  waves 
upon  the  current  in  the  telephone  or  receiv- 
ing circuit,  to  increase  the  loudness  and  defi- 
nition of  the  sounds  in  the  telephone  or 
other  receiver,  whereby  more  reliable  com- 
munication may  be  established  or  a greater 
distance  of  the  transmission  becomes  possi- 
ble. 

“The  patentee,  while  a student  of  Colum- 
bia University,  living  in  Yonkers,  was  an 
amateur  wireless  operator  and  had  a sta- 
tion at  his  home.  There  he  made  observa- 
tions which  led  him  to  suspect  that  the 


radio  frequency  oscillations  might  be  car- 
ried over  into  the  plate  circuit  with  some 
improvements  in  the  detecting  action  of  the 
.audion.  He  tuned  the  {date  circuit  to  radio 
frequency  by  inserting  in  the  plate  circuit 
such  inductance  and  capacity  as  to  make  it 
responsive  to  the  radio  frequency  waves. 
Then  he  found  not  only  that  the  radio  fre- 
quency waves  could  be  carried  over  into 
the  plate  circuit,  but  that  they  could  be 
there  amplified  by  the  energy  derived  from 
the  local  battery  in  the  plate  circuit  without 
change  of  frequency  or  wave  form  and  that 
they  could  be  fed  into  the  grid  circuit  where 
they  increased  the  potential  variations  on 
the  grid  and  the  operation  continuously  re- 
peated itself,  producing  the  feed-back  re- 
generation which  increased  normally  the 
sensitiveness  of  the  device  and  the  loudness 
of  the  receiving  signals-  It  was  in  this  way 
that  he  thought  out  his  invention  which  has 
been  a great  advance  in  the  wireless  art. 

“But  it  is  sought  to  defeat  the  patentee 
by  the  claim  of  prior  date  of  invention  by 
DeForest  and  some  patents  in  the  prior  art 
are  also  submitted  as  defenses. 

“The  testimony  of  DeForest  has  been  of- 
fered in  evidence  by  which  it  is  attempted 
to  show  that  he  had  conceived  the  inven- 
tion in  1912  and  1913,  and  that  he  is,  in 
point  of  fact,  the  prior  inventor.  The  ap- 
pellant offered  in  evidence  DeForest’s  ex- 
perimental note  books,  showing  entries  made 
under  date  of  June  21,  1912,  where  there  is 
the  observation  of  a beat  or  high  frequency 
note  with  a straight  audion  hook-up.  The 
note  shows  this  to  have  been  transient  and 
incanable  of  reproduction,  and  he  recognized 
that  it  was  not  the  true  heterodyne  effect. 
This  was  due  to  the  gas  action  in  the  tube, 


an  effect  which  has  always  been  observed 
by  users  of  the  straight  audion  hook-up. 

“On  February  20,  1915,  DeForest  pub- 
lished in  the  “Electrical  World”  an  article 
in  which  he  made  claims  with  respect  to  his 
early  work  on  the  oscillating  audion  and  re- 
ferred to  two  such  experiments,  the  first  of 
which  he  said  occured  in  the  latter  part  of 
1910  or  1911,  and  the  second  on  August  26, 
1912.  In  these  there  is  no  mention  of  the 
feed-back  circuit  of  the  Van  Etten  August  6 
entry,  which  it  is  now  claimed  represents 
his  first  real  discovery  of  a controllable 
oscillating  audion.  These  and  other  circum- 
stances seem  to  us  inconsistent  with  the  idea 
that  DeForest  had  any  real  knowledge  of 
or  understood  the  Van  Etten  accidental  cir- 
cuit arrangement  of  August  6,  1912.  No- 
where in  the  notes  which  are  in  evidence 
is  any  reference  made  to  the  terms  which 
would  ordinarily  be  used  if  such  a discov- 
ery were  made  and  understood.  The  terms 
‘feedback*  or  ‘regeneration,’  ‘input  circuit* 
or  ‘output  circuit*  or  ‘re-ampKfication,’  are 
not  found  in  the  notes. 

“We  do  not  agree  with  the  claim  of  the 
appellant  that  the  patent  is  for  a principle. 
It  is  for  an  instrumentality.  It  should  be 
construed  to  cover  the  uses  of  the  appa- 
ratus which  are  described  and  claimed.  As 
the  testimony  of  the  expert  called  by  the 
appellee  indicates,  the  appellant’s  use  in- 
fringes all  of  the  claims  of  the  patent  in 
suit  relied  on. 

“We  think  this  excellent  contribution  to 
the  wireless  art  should  be  accorded  the  full 
scope  which  the  court  below  gave  it  in  the 
decree-  We  think  the  decree  is  not  too 
broad,  but  properly  describes  what  the  in- 
ventor conceived  and  for  which  protection 
must  be  accorded  to  him.  Decree  affirmed." 


Amateurs  Assist  Associated  Press  in  Emergency 


'T'HE  snow  storm  which  raged  over 
the  Northwest  on  February  22 
and  23  played  such  havoc  with  tele- 
graph and  telephone  lines  that  the  As- 
sociated Press  news  service  was  bad- 
ly crippled.  According  to  the  Minne- 
apolis Tribune  the  emergency  led 
that  paper  to  organize  its  first  wire- 
less news  service. 

“With  the  aid  of  the  University  of 
Minnesota  radio  station,  and  a dozen 
wireless  operators  of  the  Twin  Gties,” 
states  the  Tribune,  “The  Tribune 
supplemented  its  halting  wire  service 
with  radio  bulletins.” 


When  the  Associated  Press  service 
was  completely  cut  off  early  in  the 
evening  the  University  wireless  sta- 
tion sent  out  an  SOS  for  news  and 
sought  to  get  in  touch  with  the  Asso- 
ciated Press  offices  in  Chicago.  Re- 
sponse was  prompt  and  eager.  Ama- 
teur operators,  anxious  to  help,  sent 
in  what  news  they  could  find  and  in 
a short  time  after  the  first  call,  bulle- 
tins had  been  received  from  Illinois 
and  Indiana  points.  By  midnight  the 
Tribune  had  the  news  flashes  from 
the  navy  station  at  Arlington. 


At  this  stage  of  the  game  the  ama- 
teurs of  the  Twin  Cities  extended  their 
radio  service  to  include  points  through- 
out the  Northwest.  The  Tribune,  as 
fit  received  its  bulletins,  forwarded 
them  to  the  Associated  Press  offices, 
and  the  amateurs  forwarded  the  news 
to  stations  in  the  Northwest,  which  in 
their  turn  relayed  to  stations  still  fur- 
ther on.  It  was  not  only  a great  night 
for  the  amateurs — for  they  were  given 
plenty  of  opportunity  to  work  during 
daylight — but  it  was  a time  of  emer- 
gency when  radio  came  in  for  a thor- 
ough test.  And  radio  did  not  fail. 
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Modulating  the  Output  of  Y our  C.  W.  Set 

By  Clara  A.  Phillips 

“/^vNE  — two  — three  — four  FIRST  PRIZE  $10.00  the  tube  is  always  oscillating  and 

II  — five  — Hello!  ^Hdk>!  therefore  gives  out  a smooth  note. 

Hello!  How’s  my  modula-  it  may  be  inserted  in  a variety  of  whereas  if  the  key  is  placed  in  the 
tion  now?”  That  is  what  one  hears  places.  If  A.C.  is  to  be  used  on  the  primary  lead  of  the  high-voltage 
almost  every  evening  if  they  live  in  a plates  of  the  transmitting  tubes,  the  transformer  the  tube  must  build  up 
locality  that  has  a few  radiophones,  key  may  be  inserted  in  the  primary  each  time  the  key  is  pressed  and  does 
Radiophones  are  winning  popularity  lead  of  the  high-voltage  transformer,  not  give  a tone  that  is  pleasing  to  read, 
owing  to  the  ease  with  which  they  can  but  if  the  high  voltage  is  to  be  rectified  If  the  amateur  wants  to  make  his 
be  understood,  but  for  a phone  station  it  is  not  recommended  that  this  meth-  signals  audible  at  a receiving  station 


Varlooi  modulating  circuit  diagram  a 


to  become  popular  it  is  necessary  that  od  be  used.  Satisfactory  results  are  which  employs  a mineral  detector 
its  modulation  be  good.  Perhaps  the  av-  obtained  with  the  key  inserted  in  fila-  some  method  must  be  used  other  than 
erage  amateur  experiences  so  much  ment  center  tap  lead  or  in  the  grid  straight  C.W.  He  has  two  methods, 
difficulty  in  securing  good  modulation  lead.  The  kay  may  also  be  inserted  in  buzzer  modulation  and  chopper,  from 
because  there  are  so  many  different  the  ground  lead  if  the  power  output  is  which  to  choose.  Buzzer  modulation 
ways  in  which  to  modulate  the  output  not  too  great,  but  this  is  not  recom-  is  the  cheapest  and  is  efficient  if  the 
of  the  transmitting  station.  mended.  The  most  satisfactory  place  buzzer  can  give  a steady  note  when  the 

It  is  equally  important  to  get  good  to  modulate  the  output  of  the  trans-  key  is  elsewhere  in  the  circuit.  Figure 
modulation  with  key  as  with  voice,  for  mitting  station  is  in  the  inductance.  2 shows  the  circuit  the  writer  has  se- 
a good  note  is  as  desirable  as  a good  Two  or  three  turns  of  the  inductance  lected  after  trying  the  chopper  and 
voice.  The  matter  is  somewhat  sim-  are  shunted  by  the  key.  This  method  also  the  buzzer  in  the  grid  lead  as 
plified  when  modulating  with  a key  as  is  best  where  a chopper  is  not  used,  as  shown  in  figure  3.  The  method  shown 
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in  figure  3 is  not  very  good  as  it  is 
almost  impossible  to  have  the  buzzer 
maintain  a constant  note  when  the 
key  is  pressed.  Figure  4 shows  the 
method  in  which  the  chopper  is  con- 
nected in  the  circuit.  This  rrtethod  is 
considered  the  best  by  some,  but  I 
found  it  was  too  much  of  a drag  on 
my  battery.  If  the  amateur  has  a 
small  1 10-volt  A.C.  motor,  such  as 
dentists  use,  a chopper  may  be  made 
by  fastening  to  the  armature  shaft  a 
fibre  or  hard  rubber  disk  four  inches 
in  diameter  in  which  is  set  12  brass  or 
copper  studs  that  are  flush  with  the 
outside  face.  An  old  set  of  copper 
wire  brushes,  such  as  are  used  on 
small  starting  motors,  make  excellent 
brushes  for  the  chopper.  The  key  is 
- onnected  as  shown  in  the  diagram. 

If  the  amateur  wishes  voice  modu- 
lation he  has  a variety  of  systems  to 
choose  from  which  perhaps  is  the  very 
reason  that  he  experiences  so  much 
trouble  in  getting  good  voice  modula- 
tion. The  most  simple  system  is  the 
insertion  of  a microphone  of  low  re- 
sistance in  the  ground  lead.  This 
method  is  alright  where  the  power  in- 
put and  output  is  not  large  and  where 
an  amplifying  tube  is  used  as  a power 
tube,  or  where  the  receiving  set  is 
made  to  oscillate  and  thus  transmit 
voice.  It  is  not  desirable  to  use  this 
method  where  the  output  is  over  five 
watts  because  the  energy  in  the  an- 
tenna circuit  is  so  great  that  it  causes 
the  carbon  granules  to  become  packed, 
thus  distorting  the  modulation.  An- 


other form  of  this  method  is  to  shunt 
the  microphone  with  a few  turns  of 
wire  to  act  as  a by-pass  for  some  of 
the  radiated  energy.  Still  another 
method  is  known  as  the  “Absorption 
Method.”  In  this  method  the  micro- 
phone absorbs  part  of  the  radiated 
energy  and  modulates  it  with  voice. 
This  is  accomplished  by  making  a sin- 
gle turn  of  heavy  insulated  wire 
around  the  inductance  and  connect- 
ing the  microphone  directly  across  the 
ends  of  the  loop.  These  three  meth- 
ods are  not  very  satisfactory  as  the 
energy  lost  in  absorption  is  too  great 
to  insure  efficient  results. 

By  far  the  best  method  to  use  for 
voice  modulation  is  the  method  which 
employs  a modulation  transformer, 
those  put  out  by  the  various  manufac- 
turers being  fine  for  this  work.  If 
the  amateur  desires  to  build  his  own 
modulation  transformer,  however,  the 
following  will  give  good  results.  The 
core  is  made  up  of  Norway  soft  iron 
wires,  one-half  inch  in  diameter,  se- 
curely bundled  together  by  a small 
card-board  tiibe.  The  primary  is 
wound  with  265  turns  of  No.  26  S.C.C. 
wire.  The  secondary  is  similar  to  the 
secondary  of  a 54-inch  spark-coil.  If 
the  amateur  has  several  coils  which 
he  thinks  might  work  as  modulation 
transformers  he  can  easily  tell  which 
is  the  best  by  connecting  the  phones 
across  the  secondary  and  connecting 
the  microphone  battery  in  the  primary 
side  and  speaking  directly  into  the 
microphone.  It  is  important  that  the 


microphone  be  spoken  directly  into 
when  modulating  the  voice  over  the 
air.  • The  coil  that  gives  the  best  modu- 
lation as  determined  by  the  clearness 
of  the  articulation  and  signal  strength 
is  the  one  to  use.  It  might  increase 
the  radiation  of  the  set  by  shunting  a 
condenser  across  the  terminals  of  the 
spark-coil  modulation  transformer  but 
the  modulation  does  not  change. 

The  location  of  the  modulation  trans- 
former depends  upon  the  circuit  em- 
ployed. With  tubes  used  as  oscillators 
the  best  place  for  the  modulation 
transformer  is  in  the  grid  lead,  though 
satisfactory  results  are  obtained  with 
it  in  the  filament  center  tap  lead.  If 
one  or  more  tubes  are  used  as  modu- 
lating tubes  the  transformer  must  be 
in  the  grid  lead  of  the  modulating 
tubes.  While  it  is  possible  to  modu- 
late three  or  four  tubes  used  as  oscil- 
lators by  one  modulating  tube,  it  is 
recommended  that  every  oscillating 
tube  have  a companion  modulator.  I 
personally  prefer  this  circuit  as  I have 
been  able  to  get  almost  perfect  modu- 
lation. 

In  order  to  get  good  modulation  it  is 
essential  that  the  microphone  work 
properly  and  too  much  attention  can- 
not be  given  to  this  valuable  instru- 
ment. It  is  not  good  policy  to  pur- 
chase an  inferior  make  in  order  to  re- 
duce the  cost  as  a standard  micro- 
phone transformer  will  give  better 
service  and  better  modulation.  And 
after  all  isn’t  that  what  we  all  want? 


Modulation  System  for  Moderate  Power  Sets 

By  K.  Gftfttz 


THE  transmitter  and  modulation 
system  described  in  this  article 
will  be  found  to  be  efficient  and 
practical  from  an  operative  point  of 
view,  as  it  is  the  result  of  considerable 
experiment  on  the  part  of  the  writer. 
Many  oscillation  circuits  were  experi- 
mented with  and  almost  all  the  ac- 
cepted modulation  systems  were 
thoroughly  tried  out  before  the  sys- 
tem here  presented  was  finally  selected 
as  giving  the  best  all  around  results 
on  sets  ranging  in  power  from  5 watts 
to  25  watts.  It  is  well  known,  for  ex- 
ample, that  some  modulation  systems 
which  are  satisfactory  for  low  powers 
will  not  prove  efficient  on  medium  or 
high  powers.  This  was  specifically 
avoided,  as  I hoped  to  increase  the 
power  of  the  transmitter,  and  there- 
fore wanted  a modulator  which  could 
be  adapted  to  all  powers  without  much 
change. 

Figure  1 shows  the  connections  and 
circuit  of  the  transmitter.  The  oscil- 
lation circuit  is  the  series  feed  circuit 
in  which  the  plate  generator  is  direct- 


SECOND  PRIZE  $5.00 

ly  in  series  with  the  plate  and  grid 
coils.  The  plate  and  grid  coils  are 
wound  as  a split  coil  on  the  same 
form,  there  being  a space  of  >4  inch 
between  the  two  coils.  The  coils  are 
wound  on  a 3-inch  spherical  variom- 
eter form  made  of  wood,  and  there 
are  30  turns  of  No.  20  D.C.C.  in  each 
winding  section  shown  in  figure  2.  In 
series  with  the  two  sections  of  the 
plate  grid  coil  is  connected  a one 
micofarad  telephone  condenser  which 
shunts  the  plate  generator,  thereby 
providing  a by-pass  for  the  radio- 
frequency current  and  so  affording 
protection  for  the  generator  windings. 
The  other  end  of  the  two  coil  sections 
go  to  the  plate  directly  and  to  the  grid 
through  the  grid  condenser  and  leak. 
The  grid  condenser  is  .001  mfd.  and 
the  grid  leak  is  10,000  ohms;  these 
values  having  been  found  to  give  best 
average  results  between  the  powers 
of  5 and  25  watts. 

The  plate  and  grid  coils  are  coupled 


in  variometer  fashion  to  the  output 
circuit  in  the  antenaa,  which  consists 
of  two  windings  of  10  turns  each  con- 
nected in  series  on  a 5-inch  cylindrical 
tube;  the  windings  having  a separa- 
tion of  J4  inch  to  allow  space  for  the 
variometer  shaft.  The  winding  tube 
should  be  of  dilecto  for  best  results, 
but  an  impregnated  and  well-baked 
cardboard  tubing  will  also  give  satis- 
factory results.  Amateurs  will  find 
that  unusually  good  results  will  be  ob- 
tained if  heavy  litzendraht,  which  can 
be  obtained  at  any  radio  store,  is  em- 
ployed for  the  antenna  coil.  This  coil 
is  tapped  at  every  three  turns,  allowing 
sufficiently  fine  adjustment  for  wave- 
length control.  The  coupling  is  ad- 
justed by  rotating  the  plate  and  grid 
coils.  In  tapping  the  litzendraht  care 
should  be  taken  that  all  the  strands 
are  carefully  separated,  the  enamel 
scraped  off  well  and  all  strands  prop- 
erly tinned,  otherwise,  a high  resist- 
ance may  be  developed.  Also  when 
soldering  no  traces  should  be  left  on 
the  tube  or  the  panel,  for  otherwise 
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leakage  paths  will  develop  and  dimin- 
ished output  will  result. 

It  was  mentioned  in  a previous  para- 
graph that  various  modulation  systems 
were  experimented  with.  The  micro- 
phone was  used  in  the  antenna  but  un- 
favorable results  were  obtained  when 


which  might  be  dispensed  with.  The 
simple  modulation  of  grid  injection 
was  tried  and  experimented  with  un- 
til with  proper  modifications  in  de- 
sign good  results  were  obtained  over 
the  power  range  mentioned  at  the 
start. 


powers  in  excess  of  io  watts  had  to  be 
modulated.  The  Heising  system  of 
plate  modulation  was  also  tried,  and 
this  gave  excellent  results,  but  this 
circuit  required  extra  modulator  tubes, 
some  accessories  like  radio  f requency 
and  audio-frequency  choke  coils,  etc. 
It  was  therefore  abandoned  as  I want- 
ed to  use  all  my  tubes  as  power  tubes 
and  eliminate  all  possible  accessories 


In  this  circuit  the  audio-frequency 
speech  voltage  is  impressed  directly 
on  the  grid  of  the  oscillator.  A low 
resistance  microphone  is  employed 
and  supplied  with  D.C.  power  from 
two  or  three  dry  cells  in  series.  Con- 
nected in  series  with  the  microphone 
is  the  primary  of  the  speech  trans- 
former. The  secondary  is  connected 
in  series  with  the  grid  oscillation  coil, 


and  is  shunted  by  a .001  mfd.  con- 
denser to  by-pass  the  radio  frequency. 
Note  well,  that  a condenser  much 
higher  in  value  should  not  be  used  to 
shunt  the  secondary,  for  it  will  have 
a low  impedance  to  speech  current 
and  thus  short  circuit  any  speech 
voltage  which  may  be  developed 
across  the  secondary,  and  no  modula- 
tion will  'be  obtained. 

Now  the  most  important  feature 
in  the  modulation  system  here  de- 
scribed is  the  design  of  the  speech 
transformer.  If  this  is  not  properly 
designed  poor  and  incomplete  modu- 
lation will  result.  A Ford  spark  coil 
will  give  good  results,  but  a trans- 
former based  on  proper  values  for 
the  primary  inductance  will  give  bet- 
ter results.  This  transformer  has  a 
ratio  of  30  to  1.  The  core  is  made 
either  of  a bundle  of  iron  wires  hav- 
ing a diameter  of  inch,  or  of  sheet 
transformer  iron  stacked  up  to  give 
a cross-section  of  ^ x ^ inch.  The 
core  is  bound  with  linen  tape  or  stiff 
paper  and  wound  with  300  turns  of 
No.  18  S.C.C.  in  about  four  layers. 
The  primary  is  then  bound  with  one 
thickness  of  heavy  stiff  paper  such  as 
oak  tag,  and  wound  with  9,000  turns 
of  No.  30  enamel  wire  in  about  28 
layers.  This  will  give  sufficient  sec- 
ondary voltage  to  modulate  the  radio 
frequency  output  of  the  oscillator 
completely. 

It  will  be  seen  that  the  circuits  are 
simple  and  relatively  inexpensive  and 
that  the  modulation  system  requires 
extremely  little  apparatus.  The  re- 
sults obtained  will  show  that  this  cir- 
cuit delivers  the  goods  and  will  recom- 
pense the  experimenter  for  the  little 
trouble  and  labor  involved  in  its  con- 
struction. 


Modulating  Five- Watt  Tube  Transmitters 

By  Floyd  Rittman 
THIRD  PRIZE  $3.00 


THERE  are  several  ways  to  mod- 
ulate the  output  of  a 5-watt  tube. 
Some  are  only  slightly  efficient, 
and  can  be  used  only  when  the  cur- 
rent radiated  is  low.  One  way  is  to 
insert  a telephone  in  the  ground  cir- 
cuit of  a transmitter.  This  will  mod- 
ulate the  output  only  when  a small 
amount  of  current  is  radiated,  and 
even  then  the  entire  output  of  the 
transmitter  is  not  modulated.  The 
microphone  must  be  especially  con- 
structed to  carry  a heavy  current  or 
it  will  pack  after  it  has  been  in  use 
only  a short  time. 

Another  method  of  modulation  is 
that  known  as  the  absorption  loop 


method,  in  which  a few  turns  of  wire, 
shunted  by  a telephone  transmitter,  is 
slipped  over  the  inductance.  When 
the  telephone  is  spoken  into  the 
amount  of  current  absorbed  by  the 
few  turns  of  wire  varies,  thus  im- 
pressing the  speech  upon  the  output 
of  the  transmitting  set.  The  few  turns 
of  wire  may  be  slipped  back  and 
forth  upon  the  inductance  until  the 
point  is  found  where  the  modulation 
is  the  best.  This  type  of  modulation 
is  better  than  the  one  explained  be- 
fore, but  like  the  former  method,  it 
can  be  used  only  on  transmitting  sets 
where  the  output  is  small.  One  thing 
to  recommend  it  is  the  fact  that  it 


requires  only  a few  turns  of  wire  and 
a telephone  transmitter. 

In  order  to  use  the  modulation  loop 
on  the  set  which  I described  in  the 
February  Wireless  Age,  a change 
must  be  made  in  the  inductance.  One 
of  the  end  supports  miust  have  a hole 
as  near  in  size  to  the  inside  diameter 
of  the  inductance  tube  as  possible.  A 
piece  of  tubing  large  enough  to  slide 
through  this  hole  loosely,  is  wound 
with  a few  turns  of  wire.  The  num- 
ber of  turns  which  works  best  must 
be  determined  by  experiment.  This 
tube  is  put  inside  the  inductance,  and 
the  amount  of  current  it  will  absorb 

( Continued  on  page  R8) 
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rPHE  New  Haven  Radio  Association  hejd 
-*■  a very  successful  meeting  March  30,  in 
the  new  permanent  quarters  of  the  dub  in 
Fraternal  Hall,  19  Elm  street.  The  occasion 
was  the  regular  semi-monthly  meeting  of 
the  club  and  the  attendance  was  large 
despite  the  bad  weather. 

It  was  announced  that  the  membership 
had  grown  to  126  and  that  probably  by  May 
the  200  mark  will  be  reached.  The  club  will 
continue  its  activities  through  the  summer 
jo  that  the  new  members  may  be  instructed 
in  wireless  to  the  effect  that  next  winter 
the  more  advanced  details  of  radio  trans- 
mission may  be  grasped. 

A A 

X/fARKED  progress  is  being  made  at 
m Mount  Vernon,  N.  Y.,  in  the  organizing 
of  a local  radio  organization,  to  be  known 
as  the  Mount  Vernon  radio  club,  as  a 
result  of  a meeting  at  the  Y.  M.  C A. 
In  addition  to  the  dub  to  be  open 
to  all  people  in  the  city  who  are  inter- 
ested in  radio,  it  is  probable  that  there  will 
be  formed  an  organization  for  licensed 
amateurs  and  recognized  radio  students. 

The  latter  organization  will  be  made  up 
of  possibly  thirty  local  exponents  of  radio 
who  have  spent  several  years  in  study  and 
experiment  and,  judging  from  statements 
of  several  of  the  men  who  are  interested 
in  this  latter  organization  one  of  its  most 
important  functions  will  be  to  assist  the 
Mount  Vernon  Radio  Club. 

The  members  of  the  amateur  club  will 
probably  offer  to  take  part  in  discussions, 
offer  papers  and  give  any  advise  requested 
by  mesribers  of  the  chib  regarding  construc- 
tion of  receiving  sets,  tuning  devices  and 
the  most  advantageous  manner  of  manipu- 
lating (hem. 

The  .Mount  Vernon  Radio  Club  in  the 
meantime  will  continue  and  will  hold  meet- 
ings at  intervals.  Efforts  are  being  made  to 
make  arrangements  for  the  securing  of  a 
receiving  set  by  the  club,  when  it  is  proper- 
ly organized  and  with  the  assistance  of  the 
Amateur  cldb,  the  first  organization  should 
be  successful. 

A A 

A MATEURS  and  others  interested  in 
^ radio  development  are  invited  to  attend 
the  regular  Friday  night  meetings  of  the 
San  Francisco  Radio  Club  at  its  head- 
quarters, 173  Dolores  street,  San  Francisco. 
The  club  invites  visitors  to  its  meetings 
with  the  exception  of  that  held  (he  first 
Friday  in  the  month,  when  the  session  is 
devoted  to  dub  business. 

The  San  Francisco  Radio  Club  is  the  old- 
est of  its  kind  in  this  part  of  the  country, 
having  been  organized  ten  years  ago.  At 
173  Dolores  street  it  maintains  large  quar- 
ters, equipped  with  receiving  and  transmit- 
ting apparatus.  Lectures  and  demonstra- 
tions are  given,  and  the  membership  in- 
cludes all  grades  from  the  beginner  to  the 
seasoned  commercial  radio  operator. 

At  the  head  of  the  club  are  experienced 


radio  men.  The  president  is  H.  W.  Dickow, 
managing  editor  of  Radio;  vice  president, 
C.  Thompson,  radio  engineer;  secretary, 
Sidney  J.  Foss,  a commercial  operator  who 
was  in  charge  of  radio  stations  during  the 
war;  treasurer,  A Shoemaker,  operator, 
and  sergeant-at-arms,  A.  Burgess. 

The  San  Francisco  Radio  Club  was  the 
first  organization  to  suggest  and  foster  the 
“Pacific  plan,”  which  has  been  a great  help 
in  broadcasting  on  this  coast.  Through  its 
information  department  it  has  succeeded  in 


Admiral  Sir  Henry  B.  Jackson  presenting  to 
W.  E.  Burne  the  first  prise  for  English  recep- 
tion of  American  amateur  trans-Atlantic  radio 
messages 

putting  a stop  to  transmitting  by  amateurs 
during  concerts.  Through  its  service  die 
club  "keeps  the  air  clear”  in  this  district, 
and  amateurs  who  violate  the  rules  are 
promptly  reported. 

Secretary  Foss  was  for  some  time  the 
youngest  radio  operator  in  the  country.  He 
started  when  he  was  15  to  learn  the  mys- 
teries of  radio,  and  still  is  an  enthusiast. 

A A 

'T'HE  officials  of  Richmond,  Va.,  have 
A adopted  a set  of  rules  covering  the  instal- 
lation of  amateur  wireless  stations,  which 
provides  that  such  installations  must  con- 
form to  the  provisions  of  the  National  Elec- 
tric Code. 

A A 

17  IN  LEY  DAVIS,  West  Second  street, 
1 was  elected  president,  Paul  Scrimsher, 
Locust  avenue,  vice-president,  and  William 
Gess,  East  High  street,  secretary-treasurer 
of  the  Junior  High  School  Radio  Club, 
Lexington,  Ky.,  at  the  organization  meeting 
held  March  29  at  the  school. 

The  club  is  composed  of  Junior  high  boys 
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and  alumni  of  the  past  term.  The  object  of 
the  club  is  to  study  the  history,  development 
and  mechanism  of  the  radio.  Meetings  are 
to  be  held  bi-monthly.  The  club  is  under 
the  supervision  of  Mrs.  Charlotte  Scott 
Dunkman. 

A A 

THE  Peninsula  Radio  Club  held  a very 
interesting  meeting,  March  19,  in  the 
army  Y.  M.  C.  A.  at  Fort  Monroe,  Va., 
when  several  matters  were  under  discussion. 
Eleven  members  were  present.  It  was  an- 
nounced that  the  demonstration  by  the  dub 
at  Elks’  Hall,  March  16,  was  a success. 

Major  Coalton  lectured  before  the  dub 
on  April  1 on  "Radio  and  Audio  Frequency 
Amplification.” 

A A 

A MEETING  of  the  junior  section  of  the 
x Indiana  Society  of  Radio  Engineers  was 
held  April  29  in  the  Shortridge  High  School 
study  hall,  Indianapolis,  Ind.  The  Indiana 
Society  of  Radio  Engineers  has  approved 
the  tentative  broadcasting  program  of  the 
Washington  conference  and  plans  were  dis- 
cussed at  the  meeting  regarding  the  forma- 
tion of  an  interference  committee  in  In- 
dianapolis which  will  deal  with  local  inter- 
ference problems,  both  amateur  and  oom- 
merical. 

A A 

A NOVEL  feature  of  the  big  radio  show 
to  be  held  in  the  Seventy-first  Regiment 
Armory,  New  York,  from  May  22  to  May 
29,  inclusive,  will  be  an  exchange  booth, 
where  the  radio  amateur  may  trade  his  ex- 
tra equipment  with  his  brother  fans.  Plans 
which  have  just  been  completed  for  the 
show  call  for  the  active  co-operation  of  t toe 
Signal  Corps  battalion  which  «s  located  in 
the  tower  of  the  armory,  and  much  Gov- 
ernment material  will  be  exhibited. 

A A 

A DVICES  have  been  received  from 
Pierre  Corrot  of  Paris,  editor  of  a leading 
French  wireless  magazine,  (hat  French  ama- 
teur stations  have  recently  heard  messages 
from  1 ARY,  the  University  of  Vermont  Sta- 
tion at  Burlington,  Vt. 

A A 

pORTY  members  of  the  Reading  Radio 
A Club  of  Reading,  Pa.,  gathered  at  Sterl- 
ing Lodge  in  Hill  Crest  on  March  10,  to 
celebrate  the  first  anniversary  of  the  club. 
A banquet,  addresses  and  entertainment 
featured  the  evening. 

Harold  Landis,  president  of  the  club,  pre- 
sided at  the  banquet  On  the  speakers  list 
were  H.  W.  Rentschler  and  Edwin  F.  Deem, 
secretary  of  the  P.  & R.  Y.  M.  C.  A.  The 
speakers  reviewed  tire  progress  made  by  the 
club  during  the  year  and  predicted  that  the 
next  year  will  witness  a phenomenal  in- 
crease in  its  popularity. 

A A 

THE  Norfolk,  Va,  Radio  Gub,  which  met 
A on  March  29,  authorized  the  appointment 
of  a committee  to  take  charge  of  the  organ- 
ization’s work.  Those  who  want  information 
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about  radio,  or  who  need  assistance  in  get- 
ting started  have  been  asked  to  get  in  touch 
with  the  secretary  of  the  club,  222  Brewer 
street. 

The  problem  of  interference  of  local  ra- 
dio operators  with  concerts  from  the  north 
also  was  taken  up,  and  steps  will  be  taken 
to  attempt  to  minimise  that  interference. 

A A 

y'MVIL  Service  examinations  for  junior 
V physicists  to  fill  vacancies  in  the  Bureau 
of  Standards,  Department  of  Commerce, 
Washington,  D.  C.,  will  be  held  on  July 
5 and  August  25,  next.  Intending  applicants 
may  secure  full  information  and  application 
blanks  of  the  Civil  Service  Commission, 
Washington,  D.  C.,  or  any  local  branch  of 
the  Commission.  Applicants  may  be  ex- 
amined, at  their  request,  on  any  of  the 
following  subjects : Radio,  heat,  electricity, 
mechanics,  optics  and  physical  metallurgy. 
The  salaries  of  the  positions  to  be  filled 
range  between  $1,200  and  $1,500  a year,  with 
an  additional  bonus  of  $240  a year. 

A A 

OlXTY-EIGHT  amateur  operators  met  on 
^ March  9 at  the  Hotel  Muehlebach,  Kan- 
sas City,  Mo.,  to  organize  the  Radio  Club 
of  Greater  Kansas  Gity.  Their  first  pur- 
pose is  to  appoint  a regulator  for  amateur 
traffic  and  to  establish  a means  of  penaliz- 
ing operators  who  cut  in  on  concerts  given 
at  fixed  intervals,  by  petitioning  for  a re- 
vocation of  sending  licenses. 

The  organization  will  be  completed  and 
officers  will  be  chosen  at  a meeting  to  be  held 
a*  the  Hotel  Muehlebach. 

A A 

AMONG  the  activities  of  the  Roselle 
Park  Radio  Club,  of  Roselle  Park, 
N.  J.,  was  a lecture  by  Paul  F.  Godley, 
which  included  a description  of  his  ex- 
periences in  Scotland  and  also  the  appa- 
ratus used  in  the  tests. 

On  Mardi  23,  E.  W.  Tingley  gave  an 
interesting  talk  on  “Amplifying  Transform- 
ers and  Condensers." 

On  February  24  last  the  club  held  a 
•dance,  the  music  for  which  was  furnished 
entirely  by  radio  from  WJZ  station. 

The  club  is  growing  both  in  membership 
And  activities.  It  was  organized  in  October, 
1920,  with  15  members.  The  present  mem- 
bership is  72.  The  club  will,  in  future, 
issue  advance  printed  programs  of  its  ac- 
tivities. Copies  may  be  obtained  from  the 
secretary,  C A.  Rebenger,  Roselle  Park,  N.  J. 

The  lecture  by  Paul  Godley  was  given 
in  the  High  School  Auditorium,  Grant 
avenue,  Roselle  Park,  at  8 P.  M.,  Tuesday, 
May  9..  An  Invitation  was  extended  to  all 
■interested  to  attend  this  talk  by  Godley. 

The  officers  of  the  Roselle  Park  Radio 
Club  are:  R.  H.  Horning,  president,  2KK; 
•G.  Bosler,  vice-president;  G A.  Reberger, 
secretary ; H.  Ryder,  treasurer ; H.  Luttgens, 
traffic  manager,  2BCC;  P.  J.  Larsen,  tech- 
nical adviser. 

A A 

Abreast  Of  The  Times 

By  R.  R.  Coates 

A GREAT  many  of  the  amateur  radio 
enthusiasts  of  today  do  not  readily  sense 
the  value,  the  absolute  necessity  in  fact,  of 
keeping  in  close  touch  with  their  hobby. 

They  visit  the  establishment  of  their  res- 
pective dealers,  make  their  purchases  or  in- 
spect the  various  paraphernalia  which  make 
up  the  “wireless  set”  and  go  home  satisfied 
that  they  have  the  best,  or  that  they  are 
familiar  with  the  latest  and  best  in  the  line. 
They  purchase  a copy  of  some  radio  peri- 
odical or  magazine,  read  a few  timely  para- 
graphs and  go  to  bed. 

Little  do  they  realize  that  every  tiny  “ad” 
or  full  page  display  has  something  of  in- 


terest or  some  knowledge  to  impart  to 
them.  This  is  quite  true.  Every  day  brings 
something  new  into  this  vast  new  field.  To 
have  or  to  know  the  best  and  latest  the  ama- 
teur of  today  must  be  “up  on  his  toes.” 

Not  an  issue  of  the  various  magazines  de- 
voted to  radio  should  be  missed.  Not  an 
advertisement  within  its  covers  should  be 
overlooked.  The  various  advertisers  are 
quite  glad  to  forward  descriptive  matter 
pertaining  to  their  wares  and  explaining 
their  respective  merits ; many  of  these  con- 
taining the  latest  developments  of  the  in- 
dustry. It  pays  to  write  the  advertisers. 
The  open  forums  where  hundreds  of  ama- 
teurs all  over  the  country  meet  and  tell  of 
their  experience  and  discoveries  is  another 
knowledge  mart  of  exceptional  value.  A 
filing  of  these  clippings  and  pages  will  be 
found  one  of  the  most  valuable  assets. 

Radio  holds  a wonderful  future,  and — to 
those  who  wish  to  specialize — remunerative 
returns.  One  cannot  afford  to  miss  a single 
fact  or  detail.  Read,  experiment,  study  the 
discoveries  of  others,  experiment  and  im- 
prove upon  them,  broadcast  your  findings ; 
prove  the  arguments  of  others  and  you  will 
soon  find  that  you  are  improving  at  a tre- 
mendous rate. 

The  amateur  who  has  constantly  about 
him  every  obtainable  book,  catalog,  clipping, 
folder  or  other  descriptive  matter  devoted 
or  pertaining  to  his  hobby  will  be  found  the 
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better  versed  and  in  consequence  the  most 
successful. 

A A 
Radio  BE-3 
Third  Signal  Company 
Camp  Lewis,  Wash. 

April  2,  1922. 

Editor,  “Wireless  Age,” 

Dear  Sir:  I have  read  the  N.  A.  W.  A. 
item  on  page  42  of  /the  March,  1922,  issue 
of  “The  Wireless  Age”  concerning  the  re- 
ception of  Dr.  A.  F.  Banks’  15-watt  C.  W. 
transmitter  at  San  Diego,  by  Mr.  Dow, 
Wailuku,  T.  H. 

I believe  we  can  go  Dr.  Banks  one  bet- 
ter, as  Mr.  Dow  reports  signals  QSA  from 
this  station,  ex -SC-3.  He  did  not  mention 
the  date,  however,  so  have  written  him  for 
further  particulars. 

We  have  been  using  a Signal  Corps 
SCR-67-A  phone  set  with  one  extra  5-watt 
oscillator,  making  a total  of  three  VT-2’s, 
with  a key  in  the  modulating  circuit  for 
plain  C.  W.  work.  We  have  a seven-wire 
antenna  75-feet  long  and  40  feet  high  of  the 
inverted  “L”  type.  Transmitting  wave- 
length, 350  meters.  Radiation,  1 to  1.6  am- 
peres. 

SHELBY  J.  BLONG, 
Staff  Sergt.,  Sig.  Corps,  in  charge  Radio  BE3 

A A 

AT  the  first  meeting  following  incorpor- 
,rx  ation  of  die  Executive  Radio  Council, 
Second  District,  which  was  held  at  the 
Radio  Institute  of  America,  326  Broadway, 
on  April  11,  J.  O.  Smith  declined  another 
term  as  Chairman  and  was  succeeded  by 
R.  H.  McMann,  who  has  been  Vice-Chair- 
man. The  other  officers  elected  are:  Vice- 
Chairman  A.  A.  Hebert;  Corresponding 
Secretary,  R.  Hertzberg;  Recording  Secre- 
tary, B.  B.  Jackson;  Treasurer,  Joseph 
Stantley;  Traffic  Supervisor,  F.  B.  Os t man. 

Other  business  transacted  included  the 
adoption  of  bylaws  and  a final  report  of  the 
convention  committee,  which  showed  that 
the  net  proceeds  of  the  recent  convention 
and  exhibition  were  approximatdy  $5,200. 
It  was  decided  to  hold  the  next  annual  con- 
vention and  exhibition  during  the  first  week 
of  March,  1923. 


Prize  Contest  Announcement 


The  subject  for  the  new  prize  contest  of  our 
year-round  series  is: 

BROADCASTING  RECEIVER 
FOR  LOOP  ANTENNA 


Closing  Date 


June  i,  1922 


Contestants  are  requested  to  submit  articles 
at  the  earliest  practical  date. 

Prize  winning  articles  will  appear  in  the 
August,  1922  issue. 

All  manuscripts  should  be  addressed  to  the 
Contest  Editor  of  The  Wireless  Age. 


The  increasing  popu- 
larity of  Radio  Fre- 
quency Amplification 
is  bringing  constant 
demands  for  a receiv- 
ing set  employing  a 
loop  aerial  which  can 
be  set  up  entirely  in- 
doors. Complete  con- 
structional details  and 
wiring  diagrams  of 
this  set  will  interest 
many  of  our  readers. 
Radio  Frequency  Am- 
plification is  compara- 
tively new  so  bring 
out  all  the  little  hints 
on  this  subject. 


PRIZE  CONTEST  CONDITIONS — Manuscripts  on  the  subject  announced 
above  are  Judged  by  the  Editors  of  THE  WLEULBSB  AGE  from  the  view- 
point of  me  togeniousnees  of  the  idea  presented,  its  practicability  and 
general  utility,  originality  and  clearness  In  description  Literary  ability  is  not 
needed,  but  neatness  In  manuscript  and  drawing  la  taken  into  account  Finished 
drawings  are  not  required,  sketches  will  do.  Content  is  open  to  everybody.  The 
closing  date  is  given  in  the  above  announcement.  THE  WIRELESS  AGE  will 
award  the  following  prizes : First  Prize,  $10.00  ; Second  Prize,  45.00  ; Thdrd  Prize, 
$3.00,  in  addition  to  the  regular  space  rate  paid  for  technical  articles. 
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'T'HE  Woman’s  Radio  League,  of  which 
A Miss  Abby  P.  Morrison  is  president, 
took  on  active  part  in  radio  affairs  at  the 
recent  Travel  Show  in  New  York  City. 

The  young  women  of  the  league  sett  up  a 
Station  and  erected  an  antenna,  all  by  ’em- 
selves,  and  copied  signals  and  messages 
from  many  stations  in  the  eastern  part  of 
the  country. 

Miss  Marianne  Clayton  Brown  and  Mrs. 
Eleanor  G.  Regan,  both  of  whom  are  li- 
censed operators,  took  down  messages  from 
distant  points  like  professional  operators 
for  more  than  one  hour. 

A A 

TN  spite  of  the  inclement  weather  the  S. 
1 M.  U.  Radio  Club  of  Dallas,  Tex,  held  its 
first  meeting  March  29.  A number  of  in- 
terested students  were  present  in  spite  of 
the  rainy  weather.  A receiving  set,  owned 
by  Carl  Feickent  and  Joe  Terrell,  was  used 
to  give  an  exhibition.  The  aerial  was  only 
a temporary  construction  and  was  not  well 
insulated  and  the  static  constantly  inter- 
fered, but  the  News  and  Journal  bulletins 
were  received. 

The  dub  dedded  to  have  a meeting  each 
Wednesday  night,  and  Mr.  Feickert,  presi- 
dent of  the  club,  said  that  at  the  next  meet- 
ing a crystal  set  would  be  brought  and  a 
special  lecture  would  be  given  for  the  bene- 
fit of  those  not  thoroughly  versed  in  radio 
technique. 

The  set  that  was  used  by  the  club  on 
March  29  picked  up  Denver,  but  due  to  the 
heavy  static  nothing  could  be  heard  for  any 
sustained  period. 

A A 

'T'HE  wireless  telephone  at  the  Shields 
A High  School  laboratory  at  Seymour, 
Ind,  was  used  for  receiving  the  scores  of 


the  basketball  games  played  on  March  17 
at  Indianapolis  in  the  state  high  school  bask- 
etball tournament  finals. 

Mr.  C.  H.  Phillips,  instructor  in  physics 
and  mathematics,  has  been  using  the  outfit 
ait  the  school  building  for  some  time.  A 
musical  program  was  put  on  at  Indianapolis 
preceding  the  games  and  was  heard  by  die 
entire  class.  Following  this,  the  reports  of 
the  games  were  received. 

Arthur  Kaufman,  one  of  the  students, 
was  selected  to  assist  in  the  work  of  re- 
ceiving the  messages.  The  apparatus  worked 
very  satisfactorily  and  the  use  of  the  radio 
phone  was  both  instructive  and  interesting 
to  the  students. 

A A 

'T'HE  Philadelphia  Amateur  Radio  Associ- 
A ation  held  its  bi-monthly  meeting  on 
April  3 in  the  Free  Library  Building,  Broad 
street  and  Girard  avenue,  and  heard  the  lat- 
est lonks  in  radio  telephony  and  telegraphy. 

The  first  speaker  of  the  evening  was  W. 
C.  MocFarland,  employed  in  die  daytime  at 
the  radio  laboratory  at  the  Philadelphia 
Navy  Yard,  who  explained  the  difference  be- 
tween radio-frequency  and  audio-frequency. 

The  officers  of  the  Philadelphia  Amateur 
Radio  Association  are  Gordon  M.  Christine, 
M D,  3BF,  president;  John  E.  Delp,  Jr, 
31<D,  vice  president;  W.  Bradley  Martin, 
3QV,  secretary-treasurer,  and1  J.  W.  For- 
syth, 3AWC,  corresponding  secretary.  The 
business  address  of  the  association  is  1927 
North  Twentieth  street. 

A A 

qTUDENTS  of  the  Central  High  Indus- 
° trial  School,  17th  and  Wood  streets, 
Philadelphia,  Pa,  have  formed  a radio  club 


which  is  one  of  the  best  equipped  in  the 
city. 

The  club  is  encouraged  in  its  work  by 
Professor  Ralph  P.  Earle,  head  of  the 
electrical  construction  department  of  the 
school.  Robert  G.  Swift,  254  S.  9th  street, 
is  president  of  the  club;  Edmund  Schell, 
15th  and  Vine  streets,  vice-president,  and 
Richard  Wilson,  1702  Race  street,  secretary. 
The  club  was  organized  a year  ago  and  now 
has  thirty  members. 

A A 

TMOULD-BE  amateur  wireless  operators 
T w are  declared  to  be  responsible  for  thefts 
of  receivers  from  public  pay  station  tele- 
phone booths,  in  many  cities  of  the  East. 

Reports  of  such  thefts  are  being  con- 
stantly received  by  the  telephone  companies. 

Frequently,  when  out-of-order  reports  are 
received  repair  men  sent  to  remedy  the 
trouble  find  the  phone  minus  the  receiver, 
the  wire  attaching  it  to  the  instrument  hav- 
ing been  cut  off. 

The  amateur  operator  who  thinks,  how- 
ever, that  he  will  be  able  to  use  successfully 
a pay  station  receiver  in  catching  aerial 
messages  will  find  himself  mistaken. 

The  regular  wireless  receiver  is  wound  to 
1000-3000  ohms  resistance,  whereas  the  tele- 
phone booth  receiver— the  ordinary  attach- 
ment on  telephones,  is  wound  to  75  ohms 
resistance.  It  is  thus  easy  to  understand 
how  valueless  a telephone  receiver  would 
be  to  an  amateur  wireless  operator. 

Filching  of  receivers  from  telephone  in- 
struments has  become  so  extensive  in  Paris 
and  other  French  cities  that  the  French 
authorities  have  sent  out  a general  alarm 
by  circular  warning  Station  telephone  oper- 
ators to  be  on  the  lookout  against  this  form 
of  theft 


Modulating  Five- Watt  Tube  Transmitters 


( Continued  from  page  OB) 
regulated  by  sliding  it  back  and  forth. 
The  modulation  depends  on  the 
amount  of  current  absorbed. 

The  best  modulation  of  the  output 
of  a small  phone  set  is  obtained  by 
using  a modulation  transformer  in 
the  grid  circuit  of  the  vacuum  tube, 
as  illustrated  in  the  diagram.  The 
secondary  of  the  modulation  trans- 
former is  connected  between  the  grid 
of  the  tube  and  the  grid  tap  on  the 
inductance.  A variable  condenser  of 
.ooi  mfd,  is  shunted  across  the  sec- 
ondary to  help  in  tuning  the  modula- 
tion. This  condenser  is  the  main  ad- 
justment for  modulation.  A tele- 
phone transmitter  and  a six-volt  bat- 
tery are  put  in  series  with  the  primary 
of  the  modulation  transformer. 

To  tune  the  transmitter  for  phone 
when  using  this  type  of  modulation, 
set  the  condenser  which  is  shunted 
across  the  modulation  transformer 
(C-i)  at  full  capacity;  tune  the  trans- 
mitting set  for  best  radiation  on  the 
wavelength  desired;  turn  the  con- 
denser C-i  slowly  to  decrease  its  ca- 
pacity. You  will  notice  that  the  radia- 
tion will  drop  slowly  at  first,  but  soon 
a point  will  be  reached  where  the 
radiation  drops  off  abruptly.  At  a 


point  just  preceding  this  abrupt  drop  on  straight  C.W.  To  obviate  retun- 
a point  will  be  found  where  the  modu-  ing  the  set  when  phone  is  desired  a 
lation  is  the  best.  The  extent  to  which  single-pole  single-throw  knife  switch 
the  outgoing  current  is  modulated  may  across  the  secondary  of  the  modula- 


Connections  tor  modulating  a flve-watt  tube  tranamltter 


be  determined  by  listening  in  on  the  tion  transformer  will  short  the  secon- 
receiving  set  while  tuning  for  modu-  dary  when  C.W.  is  to  be  used, 
lation.  The  phone  should  be  heard  Buzzer  modulation  may  be  used  by 
plainly  in  the  receivers.  substituting  a buzzer  for  the  tele- 

The  radiation  of  the  set  on  phone  phone  transmitter  with  a key  and  bat- 
will  not  be  as  great  as  the  radiation  tery  in  series. 


Digitized  by  v^.ooQLe 


Stations  Worked  and  Heard 

Stations  worked  should  be  enclosed  in  brackets.  All  monthly  Hits  of  distant  stations 

® worked  and  heard  which  are  received  by  the  10th  of  each  month  will  be  published  in  the 
next  month’s  issue.  For  example,  lists  received  by  November  10th  will  be  published 
in  the  December  issue.  Spark  and  C.  W.  stations  should  be  arranged  in  separate  groups. 


2B1)X,  B.  BEBNBABD,  135  Central  Park 

West,  Mew  Terk  City  (February) 

OW— Iff,  lin,  liz,  lrd,  luj,  lze,  lawq, 
laqe,  law'b,  lauj,  lawl,  lary,  lbqe,  lbtL,  lbua, 
lbkq,  lbdc,  lbdq,  Irik,  lcac,  lcod,  (spk)laul, 
3bp,  3bz,  3fo,  3fr,  3hg,  3hj,  3nb,  3rf,  3xm, 
3zo,  3ajd,  3alm,  3aqh,  3aqw,  3aqr,  3agh,3awg, 
3apq,  3alu,  3aay,  3aff,  3bhl,  3blf,  3zab,  (spk) 
3pto,  4bg,  4dc,  4id,  4gu,  San,  Sfv,  8ao,  8bd, 
8bb,  8bk,  8ci,  8dr,  8gl,  8gv,  8kr,  81w,  8ok, 
8os,  8pr,  8px,  8qy,  8sp,  8xv,  8awp,  8aqn,  8anz, 
8aim,  8aidg,  8awy,  8azh,  8alv,  8aoa,  8avo, 
8anr,  8anw,  8awtn,  8axc,  8alb,  8aoo,  8bun, 
8bae,  8bne,  8bdu,  8bld,  8bnj,  8box,  Sbil,  8bxh, 
8bno.  8bbu,  8bbk,  8biz,  8bum,  8bnj,  8bny, 
8bdu,  8cgx,  8cqm,  8kaz,  (additional  ( 8uk, 
8bdu,  8cgx,  8cqm,  8kaz,  8uk,  8ym,  8se,  8wy, 
8cfp,  9dp,  9dx,  9io,  9ou,  9kp,  9alo,  9aiv,  9aay, 
9brl,  9iiv,  wdy,  wjz,  kdka,  nzo,  dr. 

Spark— 8acf,  8agz,  8akg,  8afg,  8apb,  8adn, 
8ceh,  8ixq. 

2BTA,  BURTON  T.  VAID,  172  Derain*  Are.. 

Schenectady,  M.  T.  (March) 

Spark— laa,  ladl,  laje,  lapx,  laty,  lav, 
law,  lavr,  lbfz,  lbjs,  lbrq,  lbwt,  look,  ldz, 
lfr,  lgm,  llz,  lru,  lrv,  Ism,  lsw,  lwq,  2afbm, 


2aje,  2anm,  2awf,  2bk,  2blw,  2bm,  2byg, 
2chw,  2cie,  2el,  2gx,  2om,  2pv,  2rm,  2sz,  2ts, 
3abb,  3ajd,  3arm,  3ann,  3fb„  3fd,  3hj,  3ok, 
3qw,  3ud,  3ux,  3vw,  3xm,  3zo,  4bx,  4ea, 
8aav,  8acf,  Safa,  8afb,  8afg,  8ahh,  8ahs,  8aiw, 
8apb,  8ark,  8axo,  8bco,  8baz,  8cx,  8ew,  8od, 
8sp,  8xe,  9ox,  9uh,  9zj. 

CW — ladl,  lafv,  lajf,  lajp,  lamq,  lapj, 
lark,  lary,  lavr,  lasf,  lazw,  ibas,  lbcf,  lbdc, 
lbea,  l,bep,  lbgf,  lbkr,  lbkq,  lble,  lbrq, 
lbqe,  lsd,  lbsg,  lbua,  lbwj,  leak,  lean,  legg, 
legs,  leik,  lcit,  lcjh,  lcjz,  lcln,  lcod,  lepq, 
lfb,  lii,  Ion,  lqp,  lpt,  lrd,  lrh,  lrr,  Its,  luj, 
lun,  lxae  fone,  lxm,  lze,  2aaib,  2abq,  2adp, 
2agd,  2agv,  2aar,  2adv,  2ajf,  2ajr,  2ako,  2arz, 
2auu,  2awj,  2awl,  2aws,  2azz,  2ba,  2bak,  2bcf, 
2bea,  2beh,  2betn,  2bg,  2bgz,  2bml,  2bnd, 
2bnz,  2bqi,  2bqw,  2brb,  2brc  2btj,  2ccd,  2ccu, 
2cfm,  2cgq,  2czs,  2fz,  2ig,  2jj,  21p,  2of,  2pz, 
2rd,  2rp,  2sq,  2va,  2xi  fone,  2xj  fone,  2vh, 
2zk,  2zo,  2zs,  3aad,  3aag,  3aay,  3adt,  3ady, 
3a%,  3ajd,  3aln,  3anq,  3ainy,  3apd,  3ark,  3aqh, 
3aqr,  3as,  3azo,  3bag,  3bec,  3bfq,  3bhl,  3biy, 
3bg,  3bnu,  3bp,  3brw,  3bof,  3btk,  3bul,  3bur, 
3by,  3bz,  3ca,  3ce,  3cg,  3ctz,  3dm,  3fb,  3fr, 
3 f s,  3gn,  3hb,  3hd,  3hx,  3il,  3iz,  31h,  31r,  3rc, 
3qz,  3sm,  3ty,  3vw,  3zo,3zw,3zy,4bf,4byq,4by, 
4cc,  4dc,  4ds,  4eh,  4ft,  4gl,  4gx,  4id,  4ii,  41p, 


4xd,  5an,  5bn,  5fv,  5kp,  5nz,  Suu,  5za,  8acf, 
8ago,  8agz,  8aim,  8anj,  8amm,  8aoa,  8aqf, 
8aqv,  8aqz,  8aoo,  8ard,  8aru,  8awm,  8awp, 
8awz,  8ax,  8axc,  8axk,  8baz,  8bd,  8bdk, 
Sbdiu,  8bcl,  8bds,  8bef,  8bfx,  Sbil,  8blt,  Sbnj, 
8box,  8brc,  8brl,  8bu,  8bur,  8bvk,  8bss, 
8bxa,  8by,  8bz,  8bza,  8bzc,  8bzh,  8caz,  8cbj, 
8cgy,  8ckm,  8cko,  8cns,  8dv,  8ge,  Sib,  8iq, 
8jl,  8js,  8ju,  81  w,  80s,  8pc,  8rz,  8qd,  8sp,  8tb, 
8tf,  8uk,  8vq,  8vy,  8pt,  8wr,  8xv,  8ze,  9aap, 
9aau,  9aay,  9aikd,  9anc,  9anf,  9apb,  9ark, 
9ass,  9blo,  9brl,  9bsg,  9dyn,  9io,  9kp,  91q, 
Can.  9al. 

3AF,  J.  MABTIN  SIMONS,  2810  N.  18th  St., 

Philadelphia,  Fa.  (February) 

3bll,  (3awn),  3oim,  3po,  3jh,  3ob,  3bum, 
3dis,  (3hj),  (3bp),  3bg,  3zq,  3*nj,  3any, 
3bdm,  3aeq,  3aijk,  3abo,  3bfu,  3bdi,  3bj,  3nw, 
3gf,  (3ud),  3za,  3bzi,  3gf,  3bo,  3bk,  3qn,  31i, 
3aqr,  3bhw,  3azh,  3ahk,  (3us),  3em, 
3cg,  3iw,  (3rw),  (3aimw),  (3asy),  3uo,  3fr, 
31a,  3asc,  (3als),  (3iz),  4dg,  (4ea>,  4ga,  4eu, 

lbtf,  lbyf,  lbro,  (lpe),  lafv,  lgm,  lru. 
lark,  lmd,  law,  lihk,  lqa,  lbvb,  lasf,  2awl, 
2aak,  2ayz,  2dk,  2dn,  2ts,  Sxa,  Skd,  Skj,  8go, 
( Continued  on  page  72) 


LEARN  WIRELESS  At  Home 

T The  Demand  for  Good  Wireless  Operators  Far  Exceeds  the  Supply 

I The  N.  Y.  Wireless  Institute  will  make  you  an  operator — AT  HOME — In  your  spare  time — quickly,  easily  and  thoroughly.  No  previous 
I training  or  experience  required.  Our  Home  Study  Course  was  prepared  by  L.  R.  Krunun,  formerly  Chief  Radio  Inspector,  Bureau  of 
I Navigation,  New  York.  Our  experts  are  able  to  impart  practical  and  technical  knowledge  to  YOU  in  an  easy  to  understand  way— 

I will  direct  your  entire  course.  The  graded  lessons  mailed  to  you  will  prove  so  fascinating  that  you  will  be  eager  for  the  next  one.  The 
I instruments  furnished  free,  will  make  It  easy  to  learn  the  Code  as  it  was  to  learn  to  talk.  All  you  will  have  to  do,  la  listen. 


Q I CAI  A DIC*C  Wireless  opera  tors  receive  excellent  salaries  rang- 
Dlu  OHLMn  I C9  ing  from  $125  to  $200  a month  and  It  is  only  a 
stepping  stone  to  better  positions.  There  is  practically  no  limit  to  your  earning 
power.  Men  who  but  yesterday  were  Wireless  operators  are  now  holding  positions  as 
Radio  Engineers,  Radio  Inspectors,  Radio  Salesmen  at  aalartes  up  to  $5000  a year 


FREE  Instruments 


AND  TEXT 
BOOKS 


This  wonderful  set  for  learning  the 


furnished  free  with  onr  course. 


TRAVEL  THE  WORLD  OVER 

A Wireless  Operator  can  visit  all  parts  of  the 
world  and  receive  fine  pay  and  maintenance  at  the 
same  time.  Do  you  prefer  a steady  position  with- 
out travel?  There  are  many  opportunities  at  the 
numerous  land  stations  or  with  the  Commercial 
Wireless  or  with’  the  Steamship  Companies. 

FREE  Post-Graduate  Course 
A one  month’s  Post-Graduate  Course,  If  you  so  desire  at  one  of 
the  largest  Wireless  Schools  In  N.  Y.  (Sty,  New  York — the  Wonder 
City — the  largest  port  in  the  World  and  the  Headquarters  of  every 
leading  Wireless  and  Steamship  Company. 

EASY  PAYMENTS 

you.  WO  will  make  the  payments  so  easy  that  anyone  ambitions 
to  enter  the  fast  growing  profession — Wireless — may  do  so. 

Send  for  FREE  Booklet 

Without  obligating  you  in  any  way,  send  for  our  booklet  "How  to 
Become  an  Expert  Wireless  Operator" — It  la  free.  Mall  the  coupon 
attached,  or  postal  or  letter— but  do  (f  today. 

NEW  YORK  WIRELESS  INSTITUTE 
Dept.  816,  258  Broadway  New  York  City 


We  furnish  free  to  ail  students,  during  the  course,  the  wonderful  receiving  and  sending  | 

set  exactly  as  reproduced  in  the  illustration.  This  set  is  not  loaned  but  given  to  all  » 

students  completing  the  Coatee.  « 

The  Transmitter  shown  Is  the  celebrated  Omnigraph  used  by  several  Departments  of  5 

the  D.  S.  Government  and  by  the  leading  Universities,  Colleges,  Technical  and  Tele-  I 

graph  ’Schools  throughout  the  U.  8.  and  Canada.  Start  the  Omnigraph,  place  the  | 

phone  to  your  ear  and  this  remarkable  Invention  will  send  you  Wireless  'Messages,  the 
same  as  though  you  were  receiving  them  through  the  air,  from  a Wireless  Station  hun- 
dreds of  miles  away. 

When  yon  apply  for  your  license,  the  U.  S.  Government  will  test  you  with  the 
Omnigraph — the  same  model  Omnigraph  as  we  furnish  to  our  students.  Ask  any  U.  S. 
radio  inspector  to  verify  this. 


NEW  YORK  WIRELESS  INSTITUTE, 
Dept.  SIS,  258  Broadway,  N.  Y.  City. 
Send  me,  free  of  charge,  your  booklet  "How 
to  Become  an  Expert  Wireless  Operator,” 
containing  full  particulars  of  your  Course, 
including  your  Free  Instrument  Offer. 

Name  

Address  

City  or  town  State 
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The  Aeriola  Jr. 

The  quickest,  easiest  way  of 
learning  radio  reception  — both 
telephony  and  telegraphy — is  by 
means  of  the  Aeriola  Jr.  Once  in- 
stalled, only  two  adjustments  are 
required.  The  set  is  complete  in 
itself  and  includes  a variable 
tuner,  a fixed  condenser,  a super- 
sensitive crystal  detector  and 
head- telephones,  and  antenna  out- 
fit. Full  instructions  for  installing 
and  operating  are  provided.  The 
Aeriola  Jr.  is  good  for  receiving 
broadcasted  signals,  music, 
speeches,  etc.  from  nearby  sta- 
tions. It  can  be  tuned  within  a 
range  of  190  to  500  meters  wave- 
length. Price  $32.50. 


The  Aeriola  Sr. 

Like  the  Aeriola  Jr.  the  Aeriola  Sr. 
is  designed  to  meet  the  require- 
ments of  novices  and  beginners 
who  have  no  technical  knowledge 
of  radio,  but  who  wish  to  “listen 
in"  and  enjoy  broadcasted  music, 
sporting  news,  speeches,  etc.  It 
has  a longer  range  than  Aeriola  Jr. 
It  has  features  found  only  in  more 
expensive  apparatus,  such  as  the 
Armstrong  regenerative  circuit  to 
increase  the  strength  of  reception, 
and  a vacuum  tube  detector.  The 
set  includes  also  a pair  of  head- 
telephones,  a filament  and  a plate 
dry  battery,  and  antenna  outfit. 
Full  instructions  for  installing  and 
operating  are  sent  with  the  set. 
Price  $75. 


As  from  a Phonograph 

The  whole  family  can  now  listen 
to  broadcasted  concerts,  news, 
sermons  and  lectures  with  the 
Vocarola.  The  music  and  the 
words  come  out  of  a horn,  just 
as  they  do  from  a phonograph. 
Any  member  of  the  family  can 
rperate  it.  The  Vocarola  consists 
simply  of  a horn  which  is 
mounted  on  the  wall  or  any  other 
suitable  place  and  which  contains 
a special,  loud-speaking  receiver 
unit  capable  of  reproducing  music 
and  speech  without  distortion.  It 
is  connected,  in  the  regular  man- 
ner, with  the  amplifier  of  the 
radio  set  by  means  of  a cord, 
which  has  only  to  be  plugged  in. 
Price  $30. 


Any  Novice  Can  Do  It 


Radio  is  now  within  the  reach  of  everybody. 
No  longer  is  it  necessary  to  be  an  expert.  The  radio 
telephone  receiving  set  is  as  simple  as  the  phono- 
graph. Plug  in  a telephone  jack,  turn  a tuning 
knob,  and  anybody  can  listen  to  concert  music, 
speeches,  lectures,  news  and  sermons  broadcasted 
by  one  of  the  many  stations  that  now  make  it  a daily 
and  nightly  business  to  entertain  and  instruct 


hundreds  who  own  receiving  sets.  The  ether  is 
literally  alive,  these  days,  with  songs  of  great  artists, 
the  voices  of  great  orators  and  preachers,  the  news 
of  the  great  events  on  which  the  destinies  of  nations 
hang.  And,  most  wonderful  of  all,  the  ether  can  be 
tapped  by  anybody,  with  the  receiving  sets  described 
and  illustrated  on  these  two  pages. 


The  above  Apparatus  is  made  by  the  W estinghouse  Electric  and  Manufacturing  Co. 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 
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Now  "listen  In” 


Type  RA  Short-Wave  Type  DA  Tube  Detector  and 
Regenerative  Tuner  Two-Stage  Amplifier 


Type  RC  Short-Wave 
Regenerative  Receiver 


Most  novices  begin  with  crystal 
detection  and  later  use  vacuum 
tubes.  With  this  unit  they  can 
changefromcrystalstotubes.  Only 
one  adjustment  is  required  to  tune 
in  the  desired  signal.  The  device 
responds  to  any  wave  length  be- 
tween 180  and  700  meters  simply 
by  turning  a knob.  An  adjustable 
tickler  coil  permits  the  use  of  re- 
generative amplification  with  a 
vacuum  tube  detector  unit  (Type 
DA).  This  tuner  can  also  be  used 
with  Type  DB  Crystal  Detector. 
Hence  the  novice  can  begin  with 
crystal  detection  and  later  use 
tubes  and  amplifiers  with  this 
unit.  A fine  tuning  adjustment  is 
provided  by  a single-plate  con- 
denser for  tuning  in  “CW”  sta- 
tions, or  for  receiving  broadcasted 
music,  news,  etc.  Price  $68. 


This  unit  enables  the  novice  to 
pass  from  crystal  to  tube  detec- 
tion easily  and  naturally.  It  gives 
him  a vacuum  tube  detector  and 
two  stages  of  audio  frequency 
amplification.  Filaments  are  con- 
trolled by  two  rheostats,  one  of 
which  regulates  the  current  to  the 
detector  tube  and  the  other  the 
current  to  the  two  amplifying 
tubes.  Signals  may  be  received 
either  without  amplification,  with 
one  stagey  or  with  two  stages' of 
amplification  merely  by  inserting 
a telephone  plug  in  the  proper 
jack.  The  unit  should  be  used 
with  Radiotrons  UV-200  as  a de- 
tector and  UV-201  as  amplifiers, 
although  UV-201  may  be  used 
throughout.  Price  (less  Radiotron 
tubes  and  telephone  plug)  $70. 


This  receiver  combines  in  one 
cabinet  Type  RA  Short-Wave 
Regenerative  Tuner  and  Type 
DA  Detector  and  Two-Stage  Am- 
plifier, described  elsewhere  on  this 
page.  Hence  it  meets  the  require- 
ments of  the  novice  or  broad- 
casting enthusiast  w»o  wants  a 
modem,  compact,  portable,  effici- 
ent receiver  which  will  enable 
him  to  hear  distant  stations.  This 
is  an  ideal  instrument  for  use  with 
the  loud-speaking  Vocarola.  Mes- 
sages may  be  received  with  the 
detector  alone  or  with  one  or  two 
stage  amplification.  Used  with  a 
load-coil  (Type  CB)  signals  can  be . 
received  on  wave  lengths  up  to 
1,600  or  2,800  meters,  depending 
on  the  antenna.  Priceless  Radio- 
tron tubes)  $ l$2^0.Type  CB  Load- 
Coil  can  be  supplied  fan  $6. 


There’s  News  and  Music  in  the  Air 


Some  of  the  sets  like  the  Aeriola  Jr.  and  the 
Aeriola  Sr.  are  ao  simple  that  even  one  who  has  no 
knowledge  of  electricity  whatever  can  set  them 
up  and  “listen  in”  to  the  messages  and  music  sent 
bv  broadcasting  stations  or  by  enthusiastic  radio 
novices.  Other,  more  sensitive  sets,  described 
and  illustrated  on  this  page,  can  be  operated  after 


a few  hours’  experience.  By  connecting  a Vocarola 
loud-speaker  with  the  more  efficient  sets  shown 
the  whole  family  can  “listen  in.” 

Radio  telephone  broadcasting  now  takes  its  place 
in  the  home  as  a permanent  meant  of  family  enter- 
tainment and  the  entertainment  costs  practically 
nothing  after  the  apparatae  hat  been  installed. 


Go  to  Your  Nearest  Dealer  and  Ask  Jot  the  RCA  Line 
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ANNOUNCING 

The  First  of  a Line  of  Radio  Parts  and  Products 
That  Will  Be  Manufactured  Under  Our  Regular 
Trade  Style. 

THE  DASCO  VARIABLE  CONDENSER 

21  Plate — for  back  panel  mounting  -----  $4.00 
43  Plate — for  back  panel  mounting  -----  4.75 

Knobs  and  Dials  are  extra 

The  DASCO  VARIABLE  CONDENSER  represents  the  very  highest 
type  of  workmanship  and  materials — they  are  accurately  designed  and 
assembled  making  them  ideal  for  the  amateur,  the  laboratory  or  the 
manufacturer  of  complete  Radio  Sets. 

We  invite  the  correspondence  of  dealers,  jobbers  and  manufacturers. 
We  are  able  to  make  deliveries  and  our  Product  will  make  good. 

D.  A.  SANDERS 

Home  of  Products 

NYACK,  N.  Y. 

Other  DASCO  PRODUCTS  will  be  announced  later. 


NOW  IN  STOCK 

l Year  Book  Wireless  Telegraphy,  1922 

Price  *C.M 

WIRELESS  PRESS,  Inc.,  326  Broadway,  New  York 


NOVO  “B”  Batteries 


NOISELESS  — DEPENDABLE  — GUARANTEED 
19  Sizes  — Plain,  and  Variable  > • • • 

2216  to  105  Volts 

NOVO 

MANUFACTURING  CO. 


424  W.  33rd  St. 
NEW  YORK 


531  So.  Dearborn  St. 
CHICAGO 


l£= 
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Stations  Worked  and  Heard 

(Continued  from  page  69) 

8fn,  8bq,  (8xd),  8qr,  (8afz),  8bto,  8wo, 
8bya,  8ft,  8bum,  8ii,  8zg,  9aja,  9anrt, 
9afcc,  (9ak),  (9uu),  9cp,  9a jh,  9aaw,  9agr, 
9awx,  9dbe. 

, Epoes — (3adt),  (3and),  (3aqa),  (3awi), 
(3bjg),  (3aku),  (3rw),  3alw,  (3anu 
(3ms),  3ar,  (3fs),  (3ds),  (3aniw), 
(3fm),  3gb,  3uo,  (3zo),  4gl,  8ii. 

Canadian — 3jl,  3bp,  xfl. 

8BXX,  HOMES  FOBSCHNBB,  7 Ford  Av«„ 
Norwalk,  Ohl»  (Karsh) 

Spark— (2  Wb),  3am,  3dm,  (4ea),  (4ez), 
4gn,  Shk,  5oi,  8amz,  8arg,  Saxe,  8axn, 
(8ayx),  (8baz),  8bdy,  8boi,  8bvk,  8ft,  (8jj), 
(8ty),  (8uc),  8vh,  (8wd),  8xa,  8xe,  9aaw, 
9acn,  (9afk),  (9agr),  9ahz,  9ajb,  (9ajh), 
9amq,  (9amt),  9anp,  (9aqm),  9atn,  (9ava), 
9avp,  (9awz),  9ays,  (9aze),  (9azf),  (9bdc), 
9bgh,  9fop,  (9cs),  (9deh),  (9dgw),  9dio, 
9dso,  9dzy,  9ev,  (9fk),  91d,  91f,  9to,  (9vl), 
Canadian  3bp. 

CW — (Ibkq),  (lbqe),  lxm,  (2eb),  2fp, 
3bfu,  3bn,  4dh,  4ft,  4zc,  5do,  6xad,  8ago, 
8aio,  8alt,  8awm,  (8bmf),  8brl,  8cbj,  8cgy, 
(8co),  8jz,  8oz,  (8xe),  9ajh,  9ate,  (9aua), 
9awb,  9brl,  9dky,  9il,  (9qe),  9zl,  Gan.,  3bp 
fone. 

8ZAC,  CUFFOBD  H.  GALLOWAY  Baracs- 
ville,  Ohio  (March) 

Spark—  lary,  (lbdt),  lbgf,  lbkq,  (lez), 
2aje,  2awf,  2by,  2om,  (2wb),  2xk,  (3ac), 
3ajd,  3apa,  3arm,  3am,  3auw,  3bjt,  3fb, 
(3hj),  3rib,  3pb,  (3ta),  (3ux),  3yb,  4as, 
4be,  4bi,  4bq,  (4cx),  4ea,  Saa,  Sew,  5gi,  Shk, 
5jd,  5kc,  Ssm,  Sxa,  Sxb,  Sxu,  5zaa,  Szab,  7zm, 
9aap,  9aaw,  9agq,  (9agr),  9aig,  9amq,  9amt, 
9anp,  9anq,  9arg,  9ask,  9avx,  9awz,  9aza, 
9bp,  9dmj,  9dm,  (9dso),  9dzi,  9ev,  9io,  9ki, 
91f,  9ms,  (9ox),  9rc,  9uu,  9vl,  9wt,  9xi.  9xm, 
9yo,  9zj,  Canadian  3 h»p,  3cp,  3ea,  (3ei),  3fo, 
(3gn). 

CW — lary,  lbgf,  2bea,  2bml,  2fp,  2nz, 
(3aln),  3aqr,  3bfu,  3zy,  3zz,  4by,  (4ft),  5jb, 
Suu,  Sza,  5zak,  (6xad),  6zg,  6zz,  9aja,  9akr, 
9ari,  9dws,  9ei,  9fm,  9qe,  9xi,  9zaf. 

BOBBI  kOHNKEDKB,  Spriacflsld,  Ohla 
(March) 

CW— lajp,  lary,  lbcg,  lbgf,  2ajm,  2apd, 
2ba,  2bea,  2beb,  2bnz,  2ccd,  2zk,  3aaz,  3aqr, 
3bhl,  3ca,  3cc,  3fa,  3gl,  3U,  4as,  4bf,  4bq, 
4bz,  4dc,  4du,  4gl,  4ii,  4by,  Sek,  5za,  84bv, 
8acf,  Sagj,  8ago,  8agp,  8ahh,  8abs,  8afar, 
8a im,  Sain.  8aio,  8a jt,  8ajx,  Saks,  8akf,  8alf, 
Salt,  8aqh,  8aqv,  8apf,  8ark,  8arl,  8avfa,  8awn, 
8axn,  8azh,  8bd,  8bdb,  8bdo  (fone),  ,8bex, 
8bdu,  8bfx,  8bii,  Sbjb,  Sbk,  8bl,  8Um,  8blw, 
8box,  8brl,  8btb,  8bu,  8byd,  Sbzf,  Sbzj  (fone), 
8bzy,  8cay,  8caz,  8cfd,  8cfs,  8cgl>  8c ia,  8cko, 
8cl,  8cld  (fone),  8cua,  8c uc,  8dl,  8ge,  8gp, 
8ii,  8iv,  8jm,  8kl,  8mp,  8oz,  8pc,  8qz,  8tp, 
8 trie,  8vj,  8vy,  8wi,  8xae,  8xak(fane),  8xc, 
8yn(fone),  8za,  8zz,  9aap,  9aaw,  9ad,  9ago, 
9aiv,  9akd,  9amo,  Sara,  9airk,  9aps,  9ayw, 
9bfx,  9blo,  9brl,  9cfx,  9dun,  9dv,  9dyn,  9fc, 
9if,  9io,  91g,  91q,  9pf,  9qe,  9qd,  9kt,  (fone), 
9Uh,  9vx,  9zl,  9zq.  Fones : KtHea,  kof , kyw, 
wdy,  wfj,  wfo,  wgy,  wjz,  wHc,  wlw,  wmh, 
wrk,  wsh,  wwj,  wyd. 

' Spark — ladl,  loon,  3aqr,  Sal,  Sda,  Shk, 
8acb,  8ad,  8afd,  8afh,  8ah,  8aib,  8aiz,  8ajx, 
8ajb,  8ano,  8aqm,  8ars,  8ar,  8atu,  8awu, 
8axy,  8ayn,  8bbu,  8ben,  8bfi,  8blk,  8blw, 
8bna,  8bu,  8by,  8cb,  8cdu,  8cfs,  8cnr,  8cgz, 
8ctu,  8eb,  8ft,  8hf,  8hr,  8kh,  8od,  8rl,  8sp, 
8uc,  8yn,  8yu,  8za,  8zaa,  9aaw,  9abr,  9acb, 
9acn,  9agl,  9ain,  9air,  9amq,  9ams,  9anrt, 
9ano,  9aoj,  9apm,  9apv,  9aqm,  9asj,  9ask, 
9atn,  9aza,  9azf,  9azh,  9bfx,  9by,  9bmn,  9cy, 
9dcv,  9dgx,  9fd,  9ki,  91  f,  9mc,  9uh,  9vl  9yae, 
9yq,  9zi,  9zj,  9zn. 
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Queries  Answered 


ANSWERS  Win  be  given  In  *Tii.  depart- 
ment to  qaeattans  of  ■ubacrftorw, 
. . the  full  range  of  wlreleas 

■nWecta,  tot  only  thooa  which  relate  to  the 
technical  phases  of  the  art  and  which  are 
pmera1  interest  to  readers  will  be  pub- 
lidhed  here.  The  subscriber'!!  name  and 
address  most  be  given  In  alt  letters  ana 
only  one  side  of  the  paper  written  on: 
where  diagrams  are  necessary  they  must 
be  on  a separate  Sheet  and  drawn  with 
luma  Ink.  Not  more  than  five  questions  of 
one  reader!  can  be  answered  In  the  same 
leaue.  To  receive  attention  these  roles  must 
be  rigidly  observed. 

Positively  no  questions  answered  by  mail. 


E.  F.  S.,  Baltimore,  Md. 

Q.  1.  One  page  46  in  “Practical  Amateur 
Wireless  Stations,"  Chapter  XX,  are  direc- 
tions for  constructing  variometers  which  I 
have  carefully  followed  out,  butt  I am  at  a 
loss  to  know  just  how  to  make  the  infernal 
connections.  There  are  four  wire  ends  on 
the  rotor  and  four  on  the  stator.  Now 
would  you  he  so  obliging  as  to  draw  in  the 
connections  on  this  diagram. 

Aits.  1.  Connect  so  that  the  current  will 
pass  through  the  two  cells  in  the  same  di- 
rection as  per  diagram  below  so  that  it  will 
not  double  lock  upon  itself. 


Q.  2.  Do  grid  and  plate  variometers  con- 
nect alike. 

Ans.  2.  Grid  and  plate  variometers  are 
identical. 

J.  C.  B.,  Candley,  Pa. 

Q.l.  I am  anxious  _ to  secure  some  in- 
formation on  the  subject  of  sending  mes- 
sages under  ground.  This  is  a matter  still 
in  its  infancy  and  it  is  hard  to  get  ideas  on 
the  siAject.  I wish  to  experiment  on  same. 
Messages  can  easily  be  received  from  the 
ground  which  have  been  sent  through  the 
air,  but  what  I have  in  mind  is  the  method 
of  sending  under  the  ground  with  aeri- 
als.. Hope  you  have  some  bobks,  or  can  tell 
me  where  I could  procure  same. 

Ans.  1. .Subject  matter  on  this  has  not 
been  perished  for  general  consumption,  al- 
though articles  have  appeared  in  the  radio 
magazines  from  time  to  time. 

L.  E.,  Rice,  Kansas. 

Q.  1.  Are  the  slider  rods  on  the  tuning 
ooil  made  of  wood  or  metal  ? 

Ans.  1.  Metal. 

Q.  2.  If  they  are  made  of  metal,  what 
kind  of  metal  must  I use? 

Ans.  2.  Preferably  brass. 

Q.  3.  What  would  be  the  size  of  aerial 
for  this  size  set? 

Ans,  3.  One  wire  No.  14  copper  bare 
about  100  to  150  feet  long. 

Q.  4.  What  land  of  a phone  should  I use? 

Ans.  4.  A pair  of  2000  ohms  resistance 
of  standard  make. 

F.  L.  G-,  Jamaica  Plain,  Mass. 

Q.  1.  I am  very  much  interested  in  an 
article  on  page  38  of  your  March  issue.  I 
fail  at  present  to  see  how  one  can  get  the 
required  windings  for  coils  within  the  space 
provided. 

Ans.  1.  See  complete  description  of  above 
article  in  April  issue. 


Radio  Frequency  Ammeters 


HOT  WIRE  AMMETERS 

m^^1*trau!nJIttf?8:  u0t8,  Md  continuous  wave  sets  In  particular,  require  am- 
Tbi  l,® ‘“,fbtealn  ‘f16  bf®t  re8ults-  You  cannot  depend  on  the  other  fellow's  ear. 
The  circuits  from  Input  to  output  must  be  adjusted  by  ammeters. 

The  hot  wire  ammeter  Is  the  universal  meter  for  this  service.  It  is  adapted 
for  direct  current,  low  frequency  alternating  current  and  for  radio  frequency 
U can  be  checked  at  any  time  on  direct  current  and  will  be  equally  accurate  on 
radio  frequency.  As  this  action  depends  on  the  fundamental  DR  law,  it  always 
measures  actual  effective  amperes.  3 


We  recommend  for  this  service  our  Type  127  hot  wire  ammeter.  This  meter 
employs  a platinum  expansion  element  and  is  rugged  and  reliable.  The  diameter 
is  three  Inches  and  this  meter  Is  made  In  frontof-panel  and  flush-mounting 
models.  It  Is  supplied  In  a variety  of  convenient  ranges.  The  price  Is  also  right. 


PRICE  $7.75 

SENS  FOR  FREE  RASIO  BULLETIN  91 1W 

GENERAL  RADIO  COMPANY 

MASSACHUSETTS  AVENUE  ANS  WINDSOR  STREET 

Cambridge  39  Massachusetts 

Standardize  on  General  Radio  Equipment  Throughout 


MITCHELL 

RADIO  CABINETS 


We  manufacture  a complete  line  of  radio  cabinets  in 
Quartered  White  - Oak  and  Genuine  Mahogany  and 
American  Black  Walnut.  Quick  deliveries — quantity 
production  prices. 

We  will  gladly  quote  you  prices  on  any  special  designs 
you  may  want.  Send  us  your  specifications  and  get  our 
prices. 

THE  ROBERT  MITCHELL  FURNITURE  CO. 

CINCINNATI,  OHIO 

Cabinet  woodwork  since  1836 
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E.  L.  M.,  Fairbault,  Minn. 

Q.  1.  I wish  to  know  how  I can  obtain 
the  complete  plans  of  the  three -circuit  re- 
ceiving sets,  that  is,  the  correct  method  Of 
making  the  coils,  their  slice,  the  size  wire, 
etc,  also  the  distance  it  will  receive. 

Ana.  1.  Many  books  contain  the  data  you 
require.  Suggest  you  get  "Practical  Ama- 
teur Wireless  Stations”  or  "Wireless  Ex- 
perimenters’ Manual,”  from  Wireless  Press, 
326  Broadway,  New  York,  or  your  local 
dealer. 

E.  K.  M,  Cleveland,  Ohio. 

Q.  1.  On  page  38,  of  The  Wireless  Age, 
for  March,  1922,  I notice  an  article  en- 
titled “Filament  and  Plate  Current  Direct 
from  A.  C.  Supply.”  I wish  to  ask  a few 
questions  relative  to  same.  Can  this  “stunt” 
be  successfully  used  in  connection  with  a 
three  circuit  regenerative  receiving  set? 


Ans.  1.  Yes,  see  April  tissue  of  The 
Wikeless  Age  for  additional  information. 

Q.  2.  I also  note  that  in  the  text  of  this 
article,  in  describing  the  construction  of  the 
transformer  used,  it  states  in  part  as  fol- 
lows : Secondary  (high  voltage)  consists  of 
320  turns  of  No.  3 D.  C.  C.”  I feel  that 
there  must  be  an  error  regarding  the  size  of 
the  wire.  Kindly  state  what  size  is  meant. 

Ans.  2.  The  correct  size  of  wire  is  No. 
32  D.  C C. 

Q.  3.  Also  in  giving  dimensions  of  the 
transformer  core,  the  article  states : "Core : 
4x5x1  inches.”  Do  I understand  that  the 
1 inch  means  the  width  of  the  core  lamina- 
tions or  the  height  to  which  the  core  is 
buik? 

Ans.  3.  You  are  correct;  the  width  of 
each  strip  is  one  inch,  also  build  up  core  to 
about  one  inch. 


L.  L,  Elmira  Heights,  N.  Y. 

C.  L.  H,  Westhaven,  Conn. 

H.  A.  J.  C,  Albany,  N.  Y. 

All  request  information  on  Mr.  Graf's 
article,  page  38,  March  issue  of  The 
Wireless  Ace. 

Ans.  See  additional  information  and  des- 
criptive matter  in  April  issue  of  The  Woe- 
less  Age. 

V.  C,  Youngstown,  Ohio 

Q.  1.  You  recently  gave  a diagram  for 
short  wave  reception,  a copy  of  which  is 
enclosed  herewith.  Is  this  known  as  the 
Armstrong? 

Ans.  1.  Yes. 

Q.  2.  Using  a regenerative  receiver  for 
wave  lengths  up  to  600  meters,  would  the 
inductance  unit  shown  herein  be  satisfac- 
tory for  wave  lengths  from  600  to  15,000 
meters  (the  advertised  range),  or  would 
you  advise  the  use  of  three  separate  coils 
on  a three-coil  mounting. 

Ans.  2.  Advise  use  of  three  coils  on  a 
three-coil  mounting  for  best  results.  Three 
coils  as  shown  would  be  O.  K. 

Q.  3.  Will  you  please  give  me  the  proper 
connections  for  a set  using  the  variocoupler, 
variometer  method  for  short  waves,  and  the 
honeycomb  oodl  method  for  wave  lengths 
from  600  to  15,000  meters,  either  by  chang- 
ing the  phone  plugs,  or  switches,  or  a com- 
bination ? 

Ans.  3.  Here  is  your  diagram. 


Q.  4.  Will  this  set  receive  from  both 
damped  and  undamped  stations?  It  is  not 
clear  to  me  what  determines  this.  Is  k the 
kind  of  detector,  the  type  of  tuning  instru- 
ments, or  what? 

Ans.  4.  Crystal  will  only  receive  damped 
and  interrupted  continuous  waves.  Vacuum 
tubes  will  receive  damped  and  undamped 
waves.  The  vacuum  tube  is  more  desirable 
as  stronger  signals  and  greater  distances 
are  obtained  from  its  use. 

Q.  5.  With  approximately  what  degree  of 
sensitivity  is  the  C-300  superior  to  the 
crystal  detector? 

Ans.  5.  Crystals  and  tubes  vary  in  sensi- 
tiveness. As  a general  ride  the  vacuum  tube 
is  many  times  more  sensitive  than  any 
crystal  known  so  far. 

Q.  6.  My  antenna  will  be  approximately 
80  feet  long  and  45  feet  high,  composed  of 
four  wire  2 feet  apart.  I wish  to  receive 
from  nearly  all  of  the  ooast  stations  and 
some  ships — also  broadcasting  stations 
WJZ  and  KYW,  using  no  amplification.  Do 
you  think  I am  expecting  too  much? 

Ans.  6.  You  will  probably  be  able  to  re- 
ceive these  stations  O.  K..  Weather  condi- 
tions will  play  an  important  part,  so  it  is 
rather  uncertain. 


ANNOUNCEMENT 


THE  SALES  DIVISION  OF  THE 
PHILA.  SCHOOL  OF  WIRELESS  TELEGRAPHY 
will  hereafter  be  conducted  under  the  name  of 
PHILADELPHIA  WIRELESS  SALES  CORPORATION 
1533  Pine  Street,  Philadelphia 

The  new  corporation  Is  owned  and  controlled  by  the  same  parties  - 
as  heretofore  and  the  business  will  be  carried  on  without  change 
of  personnel.  This  change  of  name  was  deemed  advisable  in  that 
our  trade  name  did  not  indicate  the  full  scope  of  our  business. 

The  name  of  the  school  will  be  used  only  for  purely  school  matters. 


ACE  RADIO  CONCERT  RECEPTOR” 

A 

ACE 
E 


Incensed  under  Armstrong  Patent  1,113,149 

Type  TRU  Concert  Receptor  .... 


$50.00 

This  unit  U especially  designed  for  the  efficient  reception  of  Radio  Telephone  Concerts 
from  even  the  most  distant  Broadcasting  Stations.  The  ease  with  which  this  Receptor 
can  be  installed  and  the  extreme  almpUrnty  of  operation  make  it  Ideal  for  use  by  even 
the  most  Inexperienced.  No  previous  knowledge  of  radio  necessary  to  secure  results. 

We  stock  a complete  line  of  Radio  Supplies  and  maintain  a prompt,  reliable  ‘Mali  Order 
Service  that  reaches  all  over  the  world. 

Send  Sc  In  stamps  for  eatalog  to  Dept.  “C” 

THE  PRECISION  EQUIPMENT  CO.,  Inc. 


Manufacturers,  Distributer*  and  Retailers  of  Radio  Apparatus 
PEEBLES  CORNER,  CINCINNATI,  OHIO 
Cable  Address  "ACE.  Cincinnati."  Radio  8XB, 


warn 
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SEAMLESS  CELLS  MAKE  BETTER 
WIRELESS  “B”  BATTERIES 

< This  distinctive  feature  of 

Kwikltte 

Wireless  “B”  Batteries 


Guarantees  Long  Life,  Noiseless  Operation,  High  Capacity, 

No  leaking  joints.  Let  us  send  you  prices  and  tell  you 
more  about  this  wonderful  Battery. 

The  Usona  Manufacturing  Company,  Inc. 

ONE  HUDSON  STREET 

TOLEDO  NEW  YORK  CITY  SAN  FRANCISCO 


Give  Your  Radio  Set  the  Advantage  of 

WESTINGHOUSE 

RADIO 

BATTERIES 


Westinghouse  “A”  Batteries 
are  especially  built  for  the  pecu- 
liar requirements  of  radio  work. 
They  deliver  a constant,  depend- 
able flow  of  low  voltage  current. 
They  are  built  to  give  long,  low- 
cost  service.  They  demand  a 
minimum  of  attention. 


In  the  Westinghouse  “B”  battery  you  have  a storage  battery 
for  “B”  work — the  latest  development  in  radio  practice.  It  has 
all  the  reliability  and  dependable  performance  of  a storage 
battery  and  none  of  the  disadvantages  of  a dry  cell.  The 
Westinghouse  “B”  gives  a steady,  continuous,  noiseless 
service.  Tt  lasts  indefinitely.  When  exhausted  it 
is  easily  recharged.  The  first  cost  is  the  last  cost. 


“The  best 
Westinghouse 
eon  build.” 


Don’t  lose  the  enjoyment  of  your 
Radio  by  operating  under  unsatisfac- 
tory conditions.  Cel  Westinghouse  “A” 
and  “B”  batteries  from  your  radio 
dealer  or  the  nearest  Westinghouse 
Service  Station. 


14Ys  >a.  long 
2/  in.  wide 
3Ys  in.  high 


WESTINGHOUSE 
UNION  BATTERY  CO. 

Swissvale,  Pa. 


The  With  a 
Condenser  Conscience 


The  “Standard”  Condenser 
The  superiority  of  design  and  crafts- 
manship will  instantly  • 

APPEAL  TO  THE  CRITICAL  USER 
Furnished  from  stock,  fully 
assembled  and  tested,  at 
LESS  THAN  PRE-WAR  PRICES. 
11  plates  $2.35  23  plates  $2.85 

43  plates  $3.80 

Sent  prepaid  east  of  Mississippi  on  re- 
ceipt of  price.  For  Western  States  and 
to  Colonies  add  10c:  for  Canada,  25e. 

FULLY  GUARANTEED 
Money  back  if  not  satisfied.  Just  return 
by  insured  Parcel  Post  within  S days. 

ALUMINUM  HORNS 
superior  la  sound,  ready  for  attaching  to  your 
RECEIVER— *12.00  each,  f.  o.  b.  New  Tork. 

STANDARD  RADIO  PRODUCTS  CO. 

207  Fulton  Street  - - New  York 


ASK  -=50H3nT 

When  yon  contemplate  the  purchase  of  a 
new  piece  of  radio  apparatus — our  experi- 
ence will  save  you  money  and  it  costs  you 
nothing. 

RADIO  SERVICE  INC.X  _) 

80  Washington  Street,  New  York 
Boston  Savannah 

Philadelphia  New  Orleans 

Baltimore  San  FmacUce 

Norfolk  Seattle 

Portland 

Have  your  Wave  meter  calibrated— FREE. 
Send  8 cents  In  stamps  for  our  latest  booklet 


RADIO  “A” 

BATTERIES 

Built  Right  Since  1903 

Witherbee  Storage  Battery  Co.,  Inc. 

643-55  W.  43rd  St.,  New  York  City 
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GET  LOUDER  SIGNALS! 

"Benwood"  apparatus  Is  designed  and  constructed  by  practical  radio  men.  talcing 
advantage  of  all  the  latest  developments  and'  Improvements.  When  you  buy 
"Benwood”  equipment  you  ran  be  sure  of  the  very  best  results  from  your  set. 

Get  the  Most  Out  of  Your  Set 

A New,  Improved  Amplifying 
Transformer  (Audio) 

HO  you  want  the  best  results  from  your  receiving  set? 

Then  take  advantage  of  the  latest  improvements  and 
discoveries.  Here  is  a new  transformer,  specially  made 
to  get  maximum  amplification  when  used  with  any  bulb 
on  the  market.  It  Is  completely  sheathed  in  metal 
avoiding  all  inductive  effects  so  that  it  gives  full  4 to  1 
amplification  without  howling  or  squealing.  Base  space 
2%  inches  by  8%  inches,  height  only  2 inches — ideal 
for  either  base  or  panel  mounting.  The  core  is  best 
laminated  steel,  giving  highest  transference  of  energy — 
it  will  bring  In  your  signals  loud,  strong  jl.  m r\r\ 
and  clear.  The  "Benwood”  Amplifying  HZ  S l If  | 
Transformer,  each  y v W 


The  Only  Practical  “CW”  Panel  Inductance 


THIS  Is  the  only  "CW”  Inductance  made  for  pan- 
el mounting.  The  copper  ribbon  Is  wound  on 
Formica  supports,  giving  highest  possible  Insulat- 
ing qualities.  Each  Inductance  furnished  with  four 
of  the  new  type  BENWOOD  PATENTED  HELIX 
CLIPS  which  will  fit  either  a round  or  flat  sur- 
face. Each  clip  furnished  with  moulded  Insulated 
handle  which  enables  tuning  of  the  set,  with  cur- 
rent on. 

Standard  size  as  shown  In  cut,  consists  of  25 
turns  of  edgewise  wound  soft  drawn  copper  strip 
% Inch  In  width  and  A Inch  in  thickness.  Turns 
are  full  6 Inches  In  diameter.  Type  A-l  (as  shown) 
—each  $8.60.  Type  A-2— 60  turns,  a,  « /-»  r r\ 
Ideal  for  stations  requiring  more  % I / SI) 
than  260  meter  wave,  price  each  . . «+*  • t*  • -* 


An  Improvement  On  Any  Set 

Note  the  Size  — Finer  Graduations 
Complete  Protection 

VERY  amateur  takes  pride  in  the  appearance  of  hts  set, 
and  in  fact,  a great  deal  depends  upon  the  neat,  efficient, 
construction  for  best  results.  This  high-grade  indicating 
dial  is  beautifully  nickel-plated,  inches  in  diameter. 


and  has  extra  heavy  1 
knob.  It  is  drilled  for 


Inch  knurled  edge  Bakelite 
Inch  rod,  and  has  setscrew 


to  make  positive  grip.  180*  graduations  permit  closer 
adjustments,  and  metal  disc  acta  as  an  efficient  shield 
for  the  operator.  It  will  fit  perfectly  flat  on  your 
panel  and  add  greatly  to  its  appearance,  a,  « r*  s\ 
The  “Benwood”  Superior  Dial  a big  value  Jjj  | 


Send  10c  In  stomps  for  catalog  comprising  the  latest  price  directory 

THE  BENWOOD  CO.,  Inc.,  st12louisemsS: 


Stanton’s  WIRELESS  Bullntln 


The  Autbtrllf  on  Wlrtlwt  Sleeks 


Radio  Corp.  of  Amerloa  Spanish  Marconi 
American  Maroon  I Canadian  Marconi 

English  Marconi  Federal  Tel.  &.  Tel. 
De  Forest  Radio  Tel.  fc  Tel. 

We  make  firm  markete  in  all  the  above  etocke 
Send  for  From  Bulletin 

FRANK  T.  STANTON  & CO. 

Broad  5819  35  Broad  St..  N.  Y.  C 


“Superior”  Receiving  Set  $4.75 

■ Is  cabinet  mandate 
u sbovn.  Ooaran- 
tead  to  bring  In  sig- 
nals as  load  or 
loader  than  any 
other  crystal  sot 
nude,  regardless  of 
pries.  Ws  will  prow 
this  to  your  satis- 
faction or  rafted 
your  money. 

parts  for  "SUPERIOR"  Set  ready  for  assembling,  0.25 

Genuine  “Steimnetz”  Tested  Galena 
Absolutely  the  most  sensitive  that  can  be 
bad.  In  sealed  tin  box  15c 

At  your  dealert  or 

8TEINMETZ  WIRELESS  MFG.  GO. 

5700  Penn  Avenue,  Pittsburgh,  Pm. 


HIGH  GRADE 

WIRELESS  APPARATUS 

American  ^iedfie 

COMPANY 

State  and  04th  Streets,  Ohieage,  D.  B. 


HAVE  YOU 

SEEN  THEM? 


HOPEWELL  MADE 
THEM  FIR§T! 


TRY  THESE  STRONG  ANTENNA  INSULATORS  THAT  WILL  HOLD 
THEIR  METALS  IN  THE  HOTTEST  SUN 

TWO  SIZES— NO.  195,  2’/i NO.  196,  3H—  EYE  TO  EYE 

IQPEWELL  r POINTS  THE  WAY  TO  BETTER  INSULATION 

ADORCSSi  RADIO  DEPARTMENT,  HOPEWELL  INSULATION  A MFG.  CO.,  HOPEWELL,  VA. 
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BRACH 

Vacuum  Arresters 

Are  not  alone  the  highest 
type  of  lightning  protec- 
tion but  protect  instru- 
ments against  damage  from 
static  disturbances. 

RECOMMENDED  AND  USED 
lly  Radio  Clubs,  Manufac- 
turers, Radio  Engineers  and 
U.  8.  Army. 

APPROVED  AND  LISTED  BY 
NATIONAL  BOARD  OF  FIRE 
UNDERWRITERS,  ELEC- 
TRICAL No.  3062. 

GIVE  AUTOMATIC  PROTECTION 
Carried  By  All  Dealers 


L.  S.  BRACH  MFG.  CO. 

■Mafactmn  f(  LliktalM  Armtare  hr  IS  Yian 


NEWARK.  N.  J. 


vNew  Catalog  E6I7D  U 17 

' Juft  offtliei^essriillJC. 


Keep  up-to-date.  Learn 
about  all  the  big  recent 
Improvements  in  radio  ap- 
paratus. 

84  pages  chuck  full  of 
best  and  biggest  values  of 
America’s  SI  leading 
manufacturers.  Most  com- 
plete, Including  everything. 

TWO  N-B  LEADERS: 
Red-Head  Radio  phones, 
3000  ohms,  military  " 
head  band,  with  cord 
complete.  Her  pair  . 
Arlington  Tested  Crystals, 
Galena  or  Silicon,  ng 
Certified  super-  S. rVf 
sensitive.  Crystal 

Write  for  Bin  Free 
Catalog  Today 
THE  NEWMAN-STERN  COMPANY 


24-How  r 
Service 

We  pay 
all 

Shipping 
Chargee 
Get  the 
latest 
Don't  buy 
tilt  you 
see  this 
catalog. 


[fUUUCH, 

$8 


Newman-Stern  Building, 


Cleveland,  Ohio 


KNOTTS  SURE  GROUND 

FOB  OAS  AND  WATER  FIFE 

Nickeled 

.00 

PoetPaid 

If  Matraplitla,  IntalllH  a RADIOPHONE,  writ,  hr 
RUESTIQNNAIRE  art  fit  uaart  iuhnaatlM  ty  ptmaal 
Irttar  (art  aat  a prafuiM  tt  utalataM)  itartlav  yaa 
RISHT  M yaar  IrthrMni  Mrtltlui  u(  ngalraantL 

E.  R.  Knott  Machine  Co. 

BOSTON  37.  MASS. 


HIGHLY  EFFICIENT 
SHORT-WAVE 
RADIO  RECEPTION 


An  unsurpassed  combination — 

THE  KENNEDY  TYPE  tSl  RECEIVER  AND  TYPE  5 tl  AMPLIFIER 

WITH  a wave-length  range  of  175  to  620  meters,  the  Kennedy  Type 
281  Short-wave  Regenerative  Receiver  is  designed  for  extremely 
effective  reception  over  a range  of  wave-lengths  which  Includes  those 
used  by  the  regular  and  special  amateur  stations  and  by  the  numerous 
broadcasting  stations  throughout  the  country. 

AS  illustrated  above  this  receiver  may  be  connected  to  our  Type  521 
Two-Stage  Audio  Frequency  Amplifier.  This  amplifier  was  designed 
especially  to  he  used  with  the  Type  281  Receiver  when  amplification 
of  signals  at  audio  frequencies  is  desired;  consequently  the  ensemble  is 
harmonious  both  as  to  appearance  and  performance. 

KENNEDY  EQUIPMENT  has  established  for  itself  an  enviable  reputa- 
tion in  which  QUALITY  and  VALUE  are  the  outstanding  charac- 
teristics. Our  trade-mark  is  your  assurance  of  unquestioned  superi- 
ority In  design,  workmanship  and  performance. 

All  Kennedy  regenerative  receivers  are  licensed  under  Armstrong  V.  S.  Patent 

No.  1,113,149 

Write  Jot  Bulletins  201  and  501  describing  these  units 


THE  COLIN  B.  KENNEDY;  COMPANY 

INCOA  P ORATED 

RIALTO  BUILDING  SAN  FRANCISCO 


DON’T  FORGET  that  WIRELESS  AGE  advertisers  like  to  know 
where  you  saw  their  advertisement. 

When  writing  to  them  give  this  information. 

It  will  be  appreciated. 


irp®  Bunnell  Instruments  Always  Satisfy 


Our  Jove  Detectors  Simplest  and  Best 

Bnran  of  Infirltrlnr  Imitations 

Sample  mailed  for  fa.00  Tested  and  Guaranteed  Galena,  25  Cents 

Our  Keys,  Spark  Gape,  Condensers,  Transformers,  etc.,  are  high  grade  but  inexpensive 


Distributor,  of  Standard  Electrical  Novelty  Company  Type  B "Cyclone”  Andion 
Batterlei.  Also  DeForeet  and  all  other  make*  or  High-Claa 


Gberan  Patent 

J.  H.  BUNNELL  & CO. 


„ Wlreleit  Apparatm 
Send  stamp  for  our  No.  42-W  Catalog 

- 32  Park  Place,  New  York  City,  N.  Y. 
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WARREN  RADIO  LOOP 

NO  LESS 


WARREN 
RADIO  LOOP 

PAnxr  ho**  »—  I 

TYPE  A V37  I 

i/^je-coTrad'0  mfg.  CO."  ^ ■ 

PA»X  N I Mr* ’ 


WIRELESS 

CATALOGUE 


Whether  you  are  interested 
in  a complete  radio  receiv- 
ing outfit,  or  a half  a dozen 
binding  posts,  you’ll  find 
the  particular  instrument, 
best  ror  your  needs,  in  Cor- 
win’s Catalogue.  Send  10c, 
( credited  to  your  first  order) 
for  your  copy  today  ! 'Where  s 
the  nearest  mail-box? 


If  Dad  says— "NO  JERIAL  ON  THIS  HOUSE ” 

don't  allow  hi*  QRM  to  worry  yon  bnt  purchase  a 

WARREN  RADIO  LOOP 

The  LOOP  that  made  the  Radio  Roller  Chair  famous  on  the  Boardwalk  at 
at  Asbury  Park,  N.  J. 

Is  just  the  thing  for  an  apartment  or  den. 

Is  light  in  weight  and  easily  portable. 

Is  produced  under  a new  principle  of  winding. 

Is  wholly  enclosed,  thereby  protecting  the  winding. 

Is  used  in  place  of  an  outside  aerial. 

Is  a regular  Indoor  aerial. 

Is  adapted  for  receiving  In  moving  vehicles. 

Takes  the  “tie”  from  static. 

Eliminates  all  danger  from  lightning. 

Can  be  used  without  tuner. 

Can  be  used  with  any  receiving  Instrument. 


This  picture  of  the  Radio 
Roller  Chair  showing  the 
WARREN  RADIO 
LOOP  was  used  as  cover 
designs  o n “Wireless 
Age”  and  “Radio  News” 
and  featured  in  many 
other  magazines  and 
newspapers  in  the  United 
States. 


Send  your  order  through  your  dealer  or  direct  to  us  with  his  name. 

Type-A-787  (800-700)  meters)  810.00 

Type-A-7286  (175-1000  meters)  812-00 

V-DE-CO  RADIO  MANUFACTURING  CO. 

Dept.  W,  Asbury  Park,  N.  J. 

Send  for  Bulletin  No.  M-101 


A.H.CORWIN&GO. 

4 W.  Park  St.  Dept.  Cl 

Newark  New  Jersey 
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The  Sixth  Edition 
IS  READY! 

It  includes  all  the 

LATEST  PRICES  ON 
EVERYTHING 

Send  Now 
For  Your  Free  Copy 
of  this 

Indispensable  Price 

DICTIONARY 

Western  Radio  Electric  Co. 

•37  So.  Hope  St.  374  Twelfth  St. 

Lo.  Angeles,  Col.  Oakland,  OsL 

OPERATING  KINEMA  THRATRX 
RADIOPHONE 
Call  KOG,  Lm  Angeles 


Learn  to  Send  the  Code  in  Half  the  Time 

With  the  Genuine  IMPROVED 

MARTIN  VIBROPLEX 

Semi-Automatic  Telegraphic  Sending  Machine 

With  the  easy-to-operate  Improved  Martin  Vibroplex  you  can  learn  to  send  tbe  Code  in  half 
the  time  tban  it  will  take  you  on  tbe  old  key.  It  will  enable  you  to  quickly  and  easily  qualify 
aa  a good  Code  sender. 

The  Vibroplex  transmits  clearer  and  faster  signals  than  la  possible  on  the  old  key.  It 
holds  all  long-distance  sending  records,  and  la  used  by  wireless  operators  everywhere.  If  you 
want  to  be  rated  as  a good  code  Bender — get  a Vibroplex.  You’ll  wonder  how  you  ever  got 
along  without  it. 

Rqnlpped  with  Improved  Trunnion  Lever, 
and  Extra  Heavy  Contact  Points  Throughout. 

Get  Your  Order  In  NOW ! Prompt  Shipment. 

JAPANNED  BASE »7.  NICKEL-PLATED  BASE *19 

Money  Order  or  Registered  Mail 

THE  VIBROPLEX  CO„  Inc.,  Dept.  WA,  825  Broadway,  NEW  YORK 


The  Vibroplex  Is  used  by  Code  In- 
structor* of  Radio  Institute  of  America, 
(formerly  Marconi  Institute),  America’s 
Foremost  School  for  Instruction  in 
Radio  Telegraphy,''  In  Teaching  Co4o 
Reception. 

Order  NOW! 


J.  E.  ALBRIGHT 
President. 
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DON’T  IMPROVISE  — PACENTIZE! 

If  you  still  fuss  around  with  binding  post  connections,  you  have  not  seen  or  heard  about  the  Pacent  Combin- 
ation. You  can  change  connections  in  a jiffy  with  the  Pacent  Universal  Plug.  The  Pacent  Twin-Adjuster 
and  the  Pacent  Multijack. 

PACENT  UNIVERSAL  PLUG 

Thli  pin*  was  the  first  radio  plug  to  make  an  appearance  and  it  remains  the  first  radio  ping 
In  quality.  A solderless,  biting  contact  is  made  which  will  not  give  rise  to  disturbing  noises.  Ton 
can  use  the  Pacent  Plug  with  phones,  Duo-Lateral  Coils,  microphones,  keys,  etc.  The  Pacent  Plug 
fits  any  Jack.  With  its  soft,  velvety  black  finish  it  will  add  a touch  of  beauty  to  any  receiver. 

Catalogue  No.  50  PACENT  UNIVERSAL.  PLUG,  Price  $1.25 

PACENT  TWIN  ADAPTER 


You  can't  put  two  plugs  In  a single  Jack,  but  you  can  make  a single  Jack  serve  the  purpose  of 
two  Jacks  with  a Pacent  Twin- Adapter.  Just  insert  the  Twin-Adapter  ana  presto! — the  usefulness 
of  the  Jack  is  multiplied  by  two.  Just  the  thing  to  use  with  a loud  speaker;  tune  with  the  'phones 
and  then  plug  in  the  loud  speaker.  The  Twin-Adapter  has  a multitude  of  uses  in  C.  W.  work. 


Catalogue  No.  51  PACENT  TWIN-ADAPTER,  Price  $1.50 

PACENT  MULTI-JACK 


This  Is  really  three  Independent  Jacks  built  into  a beautiful  composition  base.  Screwed  to  the  side 
of  a receiving  outfit  it  will  allow  three  sets  of  'phones  to  be  plugged  in  or  two  sets  of  'phones  and  a 
loud  speaker.  It  may  also  be  screwed  to  the  table  or  the  testing  board.  All  standard  plugs  will  fit 
Into  it,  but  it  was  designed  especially  for  use  with  the  Pacent  Universal  Plug  or  Pacent 


into  it,  but  it  was  designed  especially  for  use  with  the  Pacent  Universal  Plug  or  Pacent 
Twin-Adapter. 

Catalogue  No.  52  PACENT  MULTI-JACK,  Price  $1.50 
Send  for  a Copy  of  Circular  N 1 00 

See  the  Pacent  Radio  Essentials  at  your  dealers.  Dealers  and  Jobbers— Write  for  our  sales  plan 

PACENT  ELECTRIC  COMPANY 


150  Nassau  Street 


INCORPORATED 

LOUIS  GERARD  PACENT,  President 


Member  Associated  Manufacturers  Electrical  Bupplies 


New  York  City 


HDMCHARGE 

YOUR  BATTERY 

A NicI^Ie  t 


A perfect  rectifier  at  last,  fully  auto- 
matic and  foolproof  in  every  respect.  It 
can  be  operated  by  anyone. 

The  HOMCHARGER  n| 

connects  to  any  alternating  current  socket, 

gives  a taper  charge — will  fully  charge  any  « 

"A”  battery  overnight.  It  is  seif-polarizing.  Connect  your  bat-  =s==^ 

tery  either  way  and  it  will  always  charge.  Automatically  disconnects  ] 
battery  when  power  is  interrupted.  Restarts  charging  when  connections  I 
are  restored.  Adjustable  for  wave  form,  frequency  and  voltage.  Contains  ' 
only  one  moving  and  two  wearing  parts,  lasting  thousands  of  hours,  replaceable  as  a 
unit  for  $1.00.  The  highest  charging  rate,  greatest  efficiency,  and  simplest  of  any 
rectifier  selling  for  less  than  $100.00.  Bulletin  628  proves  it.  Ask  for  your  copy 
Manufactured  In  sizes  for  charging  three  or  six  cell  batteries  from  both  alternating 

- and  direct  current  circuits.  Cannot  Injure  bat- 

,ery — will  last  a lifetime — approved  by 
Attention  if  underwriters  — satisfaction  guaranteed. 

Motorists  Ck  V For  sale  by  all  radio,  electrical  and 

„ . . all  accessory  dealers  or  shipped  ex- 

Ill  $A\  press  prepaid  for  purchase 

■p®?1*}  KS  ^==5^  price— $18.60  ($20 

?k°J!£fi£B8  west  of  Rockies). 


‘Horn char  go* 
your 

battery. 


The  AUTOMATIC  ELECTRICAL 
DEVICES  CO.. 

Ill)  West  Third  St.,  Cincinnati,  Ohio 

Canadian  Distributors — Powley  & 
Moody,  Ltd..  Toronto 


THE  BEST  LOUD  SPEAKER  IS  YOUR 
Phonograph  when  used  with  the  “Easy 

Radio-Phonograph  Connector 


Just  slip  the  sound  box  (reproducer)off  your  talking 
machine  and  replace  it  with  the  “Easy”  Connector. 
Then  your  head  phone  will  fit  the  connector  perfectly. 


Phonograph  horns  arc  scientifically  made  to  give  the 
greatest  possible  amplification. 

Your  complete  receiving  outfit  can  be  placed  in  the 
record  compartment  of  your  phonograph.  Then  your 
RADIO  apparatus  becomes  a beautiful  piece  of  furni- 
ture instead  of  an  unsightly  conglomeration  of  parts — does 
not  in  any  way  harm  the  phonograph  for  playing  records. 
No.  2 Model,  now  ready,  fits  all  Victor  Phono- 
graphs and  Victrolas,  and  all  other 
machines  with  tone  arm  same  size  as  Cl  kO 
Victor.  Sent  any  where  postpaid  for  *r  *■ 
DEALERS:  Radio  and  phonograph  dealers  are  making 
big  money  on  the  rapid  sale  of  this  item.  Every  phono- 
graph owner  is  a sure  buyer.  The  discounts  are  attract- 
ive. Deliveries  almost  immediate.  Orders  filled  in  rotation. 
BOYD  FULLER  & CO.,  8452  Grand  River  Are.,  Detroit,  Midi. 
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You  Must  Have  Good  Batteries 

On  Your  Radio  Set 


Hundreds  of  thousands  of 

people  now  have  Radio  Sets 
in  their  homes. 

Many  of  these  people  have  been 
disappointed  in  their  Radio  Set  on 
account  of  the  storage  battery  fail- 
ing to  function  properly. 

The  Radio  Set  is  as  efficient  as  the 
Battery  is  good,  and  a good  Battery 
costs  no  more  than  the  many  cheaply 
constructed  batteries  now  being  sold 
to  the  Radio  operator. 

Universal  Batteries  are  built  with 
heavy  plates  and  separators  insuring 
long  life  and  uninterrupted  service. 


Don’t  take  any  chances — be  sure  that 
your  set  brings  the  messages  to 
you  loudly  and  clearly.  This  de- 
pends largely  on  the  Batteries  you 
use. 

Right  here  is  where  Universal  Bat- 
teries play  an  important  part. 

No  matter  where  you  buy  your 
Radio  Set  or  what  price  you  pay, 
don’t  fail  to  use  Universal  Bat- 
teries. 

Prices  given  below. 

If  your  dealer  cannot  supply  Univer- 
sal Batteries — order  direct.  You’ll 
never  be  sorry. 


UNIVERSAL  BATTERIES  ALSO  FURNISHED  IN  SEALED  GLASS  CELLS — Write  for  Bulletin  82 


TYPE  WR 

WR  — 60  Amp  — $15.00 
WR  — *5  Amp  — 17.50 
WR  — 105  Amp  — 21.00 


Universal  Battery  Co. 

3444  So.  La  Salle  St., 
CHICAGO,  ILL. 


TYPE  RR 


RR  — 60  Amp  — $19.00 
RR  — *5  Amp  — 21.00 
RR  — 105  Amp  — 25.50 


Jobbers  and  Dealers  Wanted  to  Handle  Our  Radio  Line 
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RADIO  BATTERIES 

Operators  and  experimenters  who  demand  the  best  radio  equipment  obtainable  can  now  have 
EDISON  BATTERIES  built  of  the  same  materials  as  the  thousands  performing  so  satisfac- 
torily in  the  service  of  the  ARMY  and  NAVY. 

Edison  Radio  Batteries  are  built  of  steel  and  have  an  alkaline  electrolyte.  They  are  strong,  dean,  long-lived 
and  have  exclusive  electrical  features  that  are  highly  desirable  in  radio  service. 

THE  EDISON  RADIO  CELL  OPERATES  SILENTLY.  The  voltage  curve  is  flat,  at  the  rate  gener- 
ally used.  The  terminals  are  convenient  for  “tapping  in.” 

for  filament  circuits:  for  plate  circuits: 

6 volts,  37.5  ampere  hours  - - $42.50  2*4  volts,  2*4  ampere  hours  - $ 2.50 

6 “ 75  “ “ 58  75  ^2j4  ~ 22.50 

6 “ 112.5  “ “ - - 80.00  22*4  volt  battery,  complete  - - $24.00 

All  prices  f.  o.  b.  Orange,  N.  J. 

Edison  Radio  Batteries  can  be  furnished  for  any  required  voltage ; prices  of  other  assemblies  on  request.  ' 

Edison  Radio  Batteries  are  an  investment  and  not  a continual  source  of  expense 

Write  for  Bulletin  833 

EDISON  STORAGE  BATTERY  CO.,  (Dept  D)  Orange,  N.  J. 


Radio  Institute  of  America 


(FORMKBIAT  MARCONI  INSTITCTR) 

IS  Worth  Street,  New  York  City  (Third  Floor)  Telephone  Franklin  S245 

AMERICA’S  FOREMOST  SCHOOL 
for  Instruction  in 
Radio  Telegraphy 

SPARK  — ARC  — VACUUM  TUBE  TRANSMISSION  AND 
RECEPTION  — RADIO  TELEPHONY 

Oar  Instruction  Covers  the  Entire  Radio  Field 
Onr  Gradnates  Cover  the  Entire  World 

FRAOTICAJL  TRAINING  QUICKEST  RESCCT9  SMALLEST  COST 

Afternoon  and  Evening  Classes  Throughout  the  Year.  Pros- 
pectus Mailed  on  Request.  Address  all  Inquiries  to  Director 

Investigate  our  class  for  amateurs  at  reduced  rates 
Branch  School 

New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal.  
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RADIO  CABINETS 


Hard  or  soft  wood,  Mahog- 
any or  Walnut  Finish, 
manufactured  according  to 
your  specifications. 

Wooden  parts  for  Radio 
Outfits,  including  Vari- 
ometers and  Couplers. 


Send  us  Sample 
or  Blue-print 
For  Estimate 


BOGERT  & HOPPER,  Inc. 

65  Barclay  Street 
NEW  YORK  CITY 


Telephone 
Barclay  7410-7 


Here  You  Are  Fellows! 

Just  what  you  have  been  waiting  for 

Amateur 
Radio  Directory 

Complete  list  of  all  Amateur  Stations  in  the  United  States  including 
Special  and  Broadcasting  Stations.  Notes  on  Construction  of  Re- 
ceiving Set  and  Calibration  of  Wavemeter. 


Dealers  Write 


Price  $1.00 


Dealers  Write 


Wireless  Press,  Inc.,  326  Broadway,  New  York 


Eft  Keco-Radio  Storage  Batteries 

Are  the  highest  grade  batteries  built  especially  for  wireless 

instruments. 

Solid  oak  box,  natural  finish,  highly  varnished.  6 volt,  7 heavy  “Criatal” 
plates  per  cell,  50  amps. 

We  are  one  of  the  largest  builders  of  exclusive  high  grade  Wireless  Batteries 
in  the  country.  Thousands  in  use.  Sold  by  all  leading  dealers  or  shipped 
direct  from  factory,  115.00,  with  book  of  uses  and  abuses  of  the  storage 
battery. 

KALB  ELECTRIC  CO.,  7323  Manchester  Are.,  St.  Louis,  Me. 


MakeNoMistake! 


I'liteiit 

IVndlng 


Is  the  only  Vernier  Rheostat 
made  having  the  exclusive  feature 
of  using  but 

One  Single  Knob 

for  both  rough  and  fine  adjustments. 
This  feature  allows  the  symmetrical 
appearance  of  the  single  knob  to  be 
retained  when  mounted  on  a panel 
with  other  instruments,  and,  at  the 
same  time  adds  to  the  simplicity 
and  ease  of  operation  in  obtaining 
the  necessary  fine  adjustments  for 
best  results  from  the  modern  criti- 
cal vacuum  tubes,  especially  when 
receiving  phone  and  C.  W.  signals. 
We  invite  comparison  with  any 
other  filament  rheostat  now  made. 
Look  for  the  name  “KLOSNER” 
moulded  on  the  base. 

Your  Dealer  has  them, 
or  send  direct  to  us 

Price  $1.50 

Shipping  Weight  One  Pound 

A Two  Cent  Stamp  Brings  Interest- 
ing Literature. 

Made  Only  by  the  Originators. 


KLOSNER  IMPROVED 
APPARATUS  COMPANY 

2024  Boston  Road,  Dept.  W4 
New  York  City 


Read  Pages  70  and  71 


MUTUAL  PURCHASERS  ASS1I 

Bead  stamp  fsr  particulars  re- 
garding the  savtag  yea  «aa 
stake  oa  anything  radia  yen 

require. 

S-4  Sterne  Street,  NSW  TOU 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AOB 


Digitized  by  ^.ooQLe 


i 


May,  1922 


THE  WIRELESS  AGE 


83 


f 


% 


I 


THE  A-P  VT 
AMPLIFIER 
OSCILLATOR 
— the  Amplifier  used  by 
the  tJ.  ft  Navy.  "Use 
the  tube  the  Nary 
uses."  Price  *#.80. 


—this  A -P 
Combination 

The  A-P  VT  AM- 
PLIPIER  OSCIL- 
LATOR and  the  A-P 
ELECTRON  RELAY, 
with  the  SHAW 
standard  4-prong 
base,  are  the  perfect 
vacuum  tube  combin- 
ation, the  original 
vacuum  tube  com- 
bination. Ask  your 
dealer  for  these  A-P 
tubes  by  name.  If  he 
does  not  have  them, 
order  direct  — remit- 
tance must  accom- 
pany order. 


Si 


THE  A-P 
ELECTRON 
BELAY 

— the  most  sensitive  de- 
tector of  spark  signals 
known  to  the  radio 
art.  Price  $0.00. 


A-P  tubes  are  licensed  by  the  Radio  Corporation  of  America  under  Deforest 
Audion  and  Fleming  patents  for  amateur  and  experimental  use  in  radio 
communication. 

Atlantic-Pacific  Radio  Supplies  Company 

HENRY  M.  SHAW,  President 

040-648  MISSION  STREET,  SAN  FRANCISCO,  CALIFORNIA 

Eastern  Offlee— -8  Xlrke  Place,  Newark,  New  Jersey 
National  Distributors  for  the  Moorhead  Laboratories.  Incorporated. 


-the  tubes 
which  heard 
across  the 

ATLANTIC 

“The  tubes  that  are  used 
by  those  who  KNOW” 

^ 


PARAGON 

the 

PIONEER 

1915  First  regenerative  receiver  ever  manufactured  bore  the  name  PARAGON. 

1916  First  Trans-continental  Amateur  Reception  (New  York  to  California;  not  pre-ar- 
ranged) effected  with  a PARAGON  Type  RA-6  Receiver. 

1916  First  Trans-continental  Amateur  Transmission  (New  York  to  California;  not  pre- 
arranged) effected  by  PARAGON  designed  transmitter. 

1917-1918  PARAGON  acknowledged  supreme  on  Western  Front. 

1921 — First  Trans-Atlantic  Amateur  reception  effected  with  PARAGON  receiving  equipment, 
at  which  time  27  different  amateurs  scattered  thruout  the  Eastern  section  of  the 
United  States  registered  signals  at  Ardrossan. 

THERE’S  A REASON 

ADAMS-MORGAN  CO. 

Manufacturers 

UPPER  MONTCLAIR.  N.  J. 
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Popular 

RADIO  RECEIVER 


Type 

224 


Price 

$35 


Inspect  this  new  Tuska  Set  at  your  dealer’s.  The 
Type  224  Receiver  is  completely  moulded.  It  is  the 
ideal  set  for  the  beginner.  Two  knobs;  one  for 
wave  length,  the  other  for  regeneration. 

Licensed  under  Armstrong  Patents.  Send  5 Cents  for 
our  new  Catalog  No.  3. 


The  C.  D.  Tuska  Company 

26  Hoadley  Place 
is.  Hartford,  Conn. 


MMPP 

r 

rr 

Amplifying 

Transformer 


A mplify  your  signals 
With 

A CME  T ransformers 

SPECIALIZATION  in  build- 
ing transformers  as  in  all 
other  lines  results  in  a high 
degree  of  efficiency.  Whether 
yon  build  your  own  appa- 
ratus or  buy  assembled  out- 
fits insist  on  the  use  of 
proven  units.  Acme  Trans-  • 
formers  in  your  vacuum 
tube  amplifier  equipment 
magnify  voice  and  music  as 
well  as  code  without  distor- 
tion and  without  howling. 
They  are  priced  as  low  as 
specialized  quantity  produc- 
tion permits,  with  due  re- 
gard for  quality.  At  all 
Radio  dealers. 

ACME 

APPARATUS  CO. 

190  Massachusetts  Avenue 
CAMBRIDGE,  MASS. 

Transformer  and  Radio 
Engineer t and  Manufacturer! 


Essex  Tuning  Coils 

DOUBLE  SLIDE 

Make  Good  Loading  Coils 

LIST  PRICE  - $3.00 

Attractive  Discounts  to  Dealers 

3/16'  Essex  Sliders  25c.,  Mounted  Crystals  25c. , .001  Fixed  Condensers  70c.. 
Crystal  Detectors  $1.50,  3/16'x8  3/4"  Square  Slider  Rods  20c.,  Aerial  Wire, 
Lightning  Arresters,  Insulators,  etc. 

Mail  Orders  shipped  promptly 

ESSEX  MANUFACTURING  COMPANY 

117  Mulberry  Street Newark,  New  Jersey 
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FOR  ALL  PURPOSES 
5TANOARO  HANUFACTURIRS  | 
PROMPT  DELIVERY 

UP  TO  5 H.P. 


NEW  MOTORS 

ALL  SIZES 

| We  Specialize  In  Small  Motors  & Generators 

AU  PHASES  AND  FREQUENCIES  IN  STOCK  AT  ALL  TIMES 
I Largest  exclusive  Mail  Order'Small  Motordealcrs  in  (he  world. 

■ CHAS.  H.  JOHNSTON,  Bei^J  Weil  End.  Piilsbuf{h,Pa 


WIRELESS, TELEPHONE  GENERATORS 

500  VOLT-  IOO  WATT  - 3400  R.  P.  M. 
FOR  MOUNTING  MOTOR  GENERATOR  SETS. 
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Type  “Q" 
Receiver 


I'll  Iftf’C  New  Radio  Catalog  No.  16 

I/Uvlt  275  pages  — A Catalog  De  Luxe 


Catalog 


^TEVER  in  the  history  of  radio  was  such  a catalog  printed.  The  radio  data 
and  diagrams,  embracing  upwards  of  fifty  pages,  gives  the  experimenter 
more  valuable  and  up-to-date  information  than  will  be  found  in  many  text 
books  selling  for  $2.00,  and  $1.00  could  be  spent  for  a dozen  different  radio 
catalogs  before  you  could  gather  together  the  comprehensive  listing  of  worth 
while  radio  goods  found  in  this  great  catalog. 


Alt  Ideal  Receiving  Set  (or  1.0ns 
and  Short  Wave  and  Badio 
Telephone  Reception 

This  set  is  the  most  flexible  re- 
ceiving set  on  the  market.  With 
the  use  of  the  various  sizes  of 
Honeycomb  Coils  everything  in 
the  range  of  radio  telegraph 
and  telephone  reception  from 
200  to  25,000  meters  is  brought 
into  your  home.  Consists  of  a 
three  coil  mounting,  and  three 
Variable  Condensers  of  proper 
capacity.  Tuning  extremely 
sharp.  Remler  dials. 

Price  without  detector  885.00 
Price  with  detector  ....$40.00 


A Brief  Summary  of  the  Radio  Goodi 
Litted  in  Thii  Catalog 

The  entire  radio  catalog  of  the  Radio  Corporation,  with  a 
wealth  of  scientific  and  technical  data  on  C.  W.  Transmitting  sets, 
and  all  the  diagrams  for  the  assembling  of  these  sets ; the  com- 
plete Remler  catalog,  which  embraces  25  pages,  the  Westinghouse, 
Firth,  Murdock,  Federal,  DeForest,  Qapp-Eastham,  Brandes, 
Connecticut  Company,  Thordarson,  Tumey,  Magnavox  Company 
catalogs,  the  best  products  of  the  Adams-Morgan,  Signal  and 
countless  other  manufacturers,  including  our  own  complete  line 
of  radio  apparatus,  and  many  individual  items  and  parts  used  in 
radio  work  today. 


THE  WILLIAM  B.  DUCK  COMPANY,  23  9-241  Superior  St,  TOLEDO,  OHIO 


RADIO 

CABINETS 

STOCK  CABINETS  for  the 
AMATEUR 


Si  RADI  VARA 

‘Known  for  tone" 
COSHOCTON,  OHIO 


of  Quality 


RADIO 

CABINETS 


BUILT-TO-ORDER  CABINETS 
for  the  Manufacturer 


IT  WILL  PAY  YOU  TO  USB  STRADIVARA  CABINETS  BECAUSE : The  history  of  all 
business  Is  to  be  repeated  In  the  radio  field,  viz: — there  will  be  no  place  for  the 
slipshod,  the  haphazard,  and  the  mediocre.  "Quality”  will  be  the  deciding  factor. 
Repeat  business  will  come  from  satisfied  customers.  No  business  can  be  permanently 
profitable  If  depending  on  first  orders  only.  Repeat  sales  are  the  test  of  permanency. 


— MANUFACTURERS!  Send  ns  your  blueprints  or  a 

sample  of  the  cabinet  you  are  using  and  get  our 
quotations ! 

RETAILERS!  Write  (or  our  literature  and  prices  on 
stock  cablneta  of  Quality  (or  your  retail  trade.  There’s 
money  In  selling  Quality  Cabinets ! 

AMATEURS!  Ask  us  for  our  literature  and  prices  on  a 
cabinet  for  that  outfit  you  are  building.  Don’t  botch 
it  with  a shoddy  cabinet! 

We’ve  spent  40  years  building  Artistic  Pianos,  and  6 years  building  High  Grade 
Phonograph  Cabinets.  Ought  we  not  be  able  to  build  superior  Radio  Cabinets?  Ask 
us  today  for  full  particulars. 

~ THE  STRADIVARA  COMPANY 


Builders  of  The  Stradivara  Phonograph  “Known  for  Tone” 


COSHOCTON,  OHIO. 
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FEDERAL  HEADPHONES 


POST 

PAID 

8200 

OHMS 

$10.50 

POST 


An  exceptional  Value — Made  Pos- 
sible by  quantity  production: 

S FACIAL — For  $1.60  Extra,  we  will 
equip  either  headeet  with  a $1.75 
Federal  Universal  Fins. 

Dealers:  We  can 
supply  you,  too. 

Our  15c  “ADD-A-PAGE”  Catalog  Is 
free  with  every  cash  purchase. 

Somerville  Radio 
• Laboratory 

170-178  Washington  Street 
BOSTON,  MASS 


WIRELESS 

DISTRIBUTORS 

§ Handle 
B.  & P. 

INSULATORS 

Aerial  (CX) 

Necessity 
Insures 

Perfect 

Insulation  \fe  f j 

No.  1 NgK  J; ‘2 

Immediate  Delivery 

Write  for  > 

Exclusive  Territory  S 

and  Quotation  No.  2 

BANISTER  & POLLARD  CO. 

206-208  Market  St.,  Newark,  N.  J. 


Wireless  Operators  Wanted^^^ 

S'  LEARN  WIRELESS  ZZZL 

Tbf  iMHl  f$r  expurti  ixcmIi  upgty.  Pays  big  uta- 
rt«8»  $125  t$  $250  a month  t$  $10,000  lyurul  mart. 
Our  home  eourae  will  make  you  an  expert  operator  In 
Aortaat  pomlble  time.  I Detraction  by  radio  experts.  We 
glv$  yoa  Beat  Theory,  Text-Books  and  Two  Instruments 
Free,  the  wonderful  Omnicraph  used  by  U.  8.  Gov’t  in 
exaalnstione  for  lloenee — and 

fUEE  v?r  Radio  Phone  ^ Code  Sel 

Given  Free  with  Professional  Count 
Special  Lew  Cast,  Qilek,  Simple 

Amateur  Wireless  Course 

luUlln  Y.t  tir  Amatisr  LImim 
Seed  for  beeklet,  “Hew  te  Be- 
•erne  a Wireless  9ptrat$r." 

— New  York  Wireless  Institute 

0®  SSCY8®** 


1920  Year  Book  Wireless  Tele- 
graphy and  Telephony  - $4.00 

WIRELESS  PRESS,  Inc. 

326  Broadway  New  York  City 


899  BOYLSTON  ST. 
BOSTON,  MASS. 


You  are  urged  to  investigate  the  ADVANTAGES  offered  by 
the  EASTERN  RADIO  INSTITUTE,  New  England’s  OLDEST, 
LARGEST  and  BEST  EQUIPPED  radio  school  Successful 
graduates  are  found  in  responsible  radio  positions  all  over  the 
world.  Why  not  be  one? 

REMEMBER:  Our  ORGANIZATION  with  YEARS  of 
PHENOMENAL  EXPERIENCE  and  SUCCESS  is  behind  every 
man  who  enrolls ! 

“Ask  any  man  in  Radio— he  will  tell  you!” 

Our  illustrated  prospectus  for  the  asking. 

F.  D.  PITTS,  Director. 


D.  H.  E.  CO.  Pittsburgh  Broadcasting  Station  Call  — K Q V 

“Listen  In”  With  The  Stromberg-Carlson  Headset 

The  Stromberff-Carlson  If  a.  2-A  Headeet  reproduces  broadcasted , 
lone-distance  vocal  or  musical  sounds  witii  unequalled  distlnct- 
m ness.  Fine  tonal  qualities,  extreme  sensitiveness  and  superior  oon- 

jr  A1  st ruction  are  its  important  features. 

Order  Above  and  Following  Highest  Grade  Supplies  by  Mai^ 

Enclose  Certified  Check  or  P.  O.  Money  Order  Including  Postage 

R-C  Westlnghouse  Receiver $130.00 

rS  Aerlola  Senior  Westlnghouse  Receiver  05.00 

S'  la  CIS  9 Grebe  Receiver  180.00 

•*  ^ CR  5 Grebe  Receiver  80.00 

RORK  Grebe  2 stage  Amplifier  5500 

_ , It  2 Magnavox  Loud  Speaker  110.00 

Stromberg-Carkon  K3  Magnavox  Loud  Speaker 4500 

UV  200  Radlotron  Detector  tubes  $5.00  each 

No  ?-A  FT carl.pt  L’V  201  Radlotron  Detector  tubes 0.50  each 

rvo.  Le\  rTeauSCl  No  7766  VT  Batteries  3.00  each 

Cy  CA  I).  H.  E.  6 volt,  80  ampere  storage  batteries 18.00  each 

V • Full  List  of  Parts  and  Supplies  with  Prices  on  Request 

DOUBLEDAY  - HILL  ELECTRIC  CO. 

715  Twtlfth  St.,  N.  W , Washlnttos.  0.  C.  Rails  DtRt.— Out  C.  719-21  UMrt,  An.,  Flttsharih,  r. 


The  Crystal  Radio  Receiver  with  the  Seven  Points  of 
Superiority  that  has  already  achieved  its  success  in 
New  York  City. 

10,000  Sets  sold  in  Six  Weeks 


Executive  Office 


1 834  Broadway 


New  York  City 
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THANK  YOU 


We  are  taking  this  means  of  acknowledging  our  appreciation  of  the 
patience  our  friends  have  shown  with  our  delayed  delivery  of  books  and 
magazines  during  the  past  60  days. 

You  simply  swamped  us  with  orders.  We  worked  night  and  day  and 
kept  adding  to  our  force.  Still  we  could  not  handle  the  orders  fast  enough. 

Now  we  are  getting  back  to  a normal  shipping  schedule.  You  will  get 
better  service. 


For  the  forebearance  you  have  shown  we  again  thank  you. 

Wireless  Press,  Inc., 

326  Broadway,  New  York  City. 


P.  S. — If  by  any  chance  you  have  not  received  something  you  ordered  more  than  four  weeks  ago  and 
about  which  you  have  not  written  us,  please  let  us  know.  We  now  have  all  but  three  titles  in  stock. 


Illinois  Radio  Engineering  Co.,  ino. 

SOLI  DISTRIBUTORS  OP  THK  HOLTZ  RADIO  STORAOC  BATTERIES 

3609  WEST  26th  STREET 

CHICAGO.  ILL. 

Manufacturers,  Jobbers  & Dealers  of  Radio  Apparatus  and  Parts 

MANUFACTURERS  OF  ILLINI  ” QUALITY  APPARATUS 

USE  A-P  TUBES 

"THE  TUBE  THAT  IS  USED  BY  THOSE  WHO  KNOW” 

HOLTZ  RADIO  STORAGE  BATTERIES 

POR 

DURABILITY  AND  EFFICIENCY 

JOBBERS  AND  DEALERS  WRITE.  EXCLUSIVE  TERRITORIES  GRANTED 

1922  EDITION  OF  OUR  CATALOG  25  CENTS 


Home  Course  of  Radio  Training 

This  new  home  course  of  radio  training,  which  has  been  developed  for  the  benefit  of  those  who  cannot  attend  the  Institute  person- 
ally, is  the  same  course  used  at  the  InaUtute.  It  includes  everything  from  basic  principles  of  electricity  and  magnetism  to  actual  operation 
of  commercial  radio  equipment,  including  arc  and  tube  transmitters.  It  also  includes  the  same  text  books  used  In  the  Institute  classes,  as 
well  as  a buzzer  set  or  greatly  Improved  design  with  a variable  automatic  transmitter!  for  code  practice. 

The  graduates  of  the  Radio  Institute  of  America  enjoy  a groat  and  exclusive  advantage  In  the  close  connection  existing  between  the 
Institute  and  the  Radio  Corporation  of  America,  the  worfd'a  largest  radio  manufacturing  and  commercial  radio  company. 

Prominent  executives  in  the  radio  field  are  former  students  of  the  Institute.  The  Radio  Corporation  employs  thousands  of  men.  In 
Its  executive  departments,  on  ships  and  at  shore  stations  and  In  factories  and  laboratories.  A large  percentage  of  these  men  are  graduates 
of  the  Institute. 

The  Radio  Institute  of  America  has  been  an  established  and  successful  institution  for  over  fifteen  years.  The  year  round  average 
attendance  In  its  classrooms  is  now  298  students  per  month.  It  has  trained  over  6.00U  men,  95'/.  of  whom  have  successfully  engaged  la 
this  new  branch  of  science  and  industry. 

You,  too.  can  be  successful  In  this  new  field  if  you  properly  train  yourself  by  means  of  the  Home  Study  Course  of  the  Institute. 
Radio  offers  ah  unlimited  opportunity  for  future  advancement — why  not  take  advantage  of  it?  Write  for  our  booklet  and  further  details — 
NOW. 

HOME  STUDY  DIVISION 

RADIO  INSTITUTE  OF  AMERICA 

(Formerly  Marconi  Institute) 

326  Broadway  ------- New  York 
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RADIO  JACKS  !»  PLUGS 

I ARE  STANDARD  EQUIPMENT  IN  ALL  TYPES  OF  APPARATUS 


TBUI  AM  MANY  CHEAP 

IMITATIONS 


No.  1421- W - - OPEN  CIRCUIT 

PRICE  EACH  $.70 


No.  1422- W - CI/OSED  CIRCUIT 

PRICK  K\CH  S.sr, 


tke  market  but  none  can 
■pare  with  the  Genuine 

FEDERAL 


FEDERAL,  RADIO  JACKS 

The  frame  la  of  nickeled  brass,  % ” 
wide,  high;  overall  length,  3%'. 
Bakelite  Insulation  and  silver  plated 
springs  with  pure  silver  contacts  are 
used. 

Designed  for  use  with  Nos.  15  and 
1428-W  Plugs. 

For  mounting  on  *£  " panel  only. 


No.  1428-W  *2.00  EACH 


$1.75  EACH 


” lIU  FEDERAL  RADIO  PLUGS 

No.  1428-W  Plug  la  a two-clrcult  plug,  very  8ubstantially  made,  and  will 
No.  1423- w - double  circuit  stand  a breakdown  test  of  500  volts.  Rubber  bushing  on  cord  end  prevents  short- 
price  each  $1.00  circuiting  of  the  telephone  cord  on  the  plug  through  excessive  wear. 

For  Best  Results  No.  15  Universal  Plug  is  a radical  departure  from  the  ordinary  telephone 

Demand  the  Genuine  ping.  Unlike  others  of  similar  design,  spade  terminals,  pin  connections,  stranded 

FEDERAL  or  solid  wire  may  be  used  without  soldering. 

Jtfriirral  (Helpjiljmt?  $c  SflpgrapJjf  <En. 


BUFFALO,  NEW  YORK 


PATTERN  No.  04 


PATTERN  No.  .14 


NEW  RADIO  INSTRUMENTS 


GET  OUR  NEW  RA'OIO  CIRCULAR 


To  get  maximum  efficiency  from  any 
II  tube  receiving  set,  the  filament  cur- 
rent must  be  under  proper  control.  To 
obviate  using  an  instrument  for  each 
tube,  we  designed  our  No.  53  Triplex 
Filament  Ammeter.  For  current  control 
an  ammeter  is  supplied  with  three  self 
contained  shunts,  permanently  in  the- 
circuit,  the  switch  in  the  flange  connect- 
ing the  ammeter  across  any  shunt. 
Also  supplied  as  a 0-10  Voltmeter 
for  voltage  control. /K  | A AA 

^5'VoL16  Affips  or  ^ * D.UU 


#T  The  Pattern  No.  64  instrument  shown 
ll  above  is  a thermo-couple  type  of  an- 
tenna ammeter  and  is  the  most  satisfac- 
tory which  has  been  produced  by  any 
manufacturer.  It  has  no  appreciable 
temperature  error  nor  has  it  any  zero 
shift  as  in  the  hot  wire  instrument.  This 
instrument  is  one  of  the  three  inch 
Jewell  Instruments  now  generally  recog- 
nized as  standard  for  x $ a r\r\ 

12.00 


CT  Our  double  range  Pattern  No.  54  lu- 
ll strument  shown  above  fills  the  need 
for  a low  priced  portable  instrument 
for  cheeking  battery  voltages.  0-12-120 
volts  is  the  range  usually  supplied, 
which  takes  care  of  the  "A"  battery  un- 
der all  conditions  and  the  "B”  battery 
up  to  the  highest  commonly  used  fot 
receiving.  Other  ranges,  such  as  0-10- 
100,  10-10-60,  or  0-8-80,  . . /\  s\f\ 

1 0.00 


Order  from  your  dealer 


Jewell  Electrical  Instrument  Co. 


CHICAGO 
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Above  All 

QUALITY  is  the  wave  length  to  which  the  wise  consumer 
tunes  today,  in  his  purchase  of  radio  equipment.  He  buys 
quality  apparatus  because  he  knows  it  produces  quality  re- 
sults—constant,  unvarying  efficiency  under  ordinary  conditions, 
anywhere. 

It  has  been  the  privilege  of  the  Marshall-Gerfcen  Company  not  only 
to  manufacture  quality  wireless  apparatus,  but  to  show  the  users  the  value 
of  quality  in  radio  instruments.  They  have  expressed  their  ideal  of  quality 
in  the  precision  required  of  their  engineers  in  the  making  of  the  smallest 
as  well  as  the  largest  part;  quality  construction  is  the  key  to  the  facility 
of  operation  of  Marshall-Gerfcen  apparatus;  the  factor  of  quality  again 
predominates  in  the  simplicity  of  die  instructions  by  whSfch  the  amateur 
as  well  as  the  professional  obtains  the  highest  utility  from  Marshall- 
Gerken  equipment. 

In  the  establishment  of  their  nation-wide  reputation  for  making  and  sell- 
ing only  thoroughbred  apparatus,  the  Ifarshall-Oarken  Company  have  set  a 
high  standard  by  which  to  teat  auperior  enduranoa  and  nnnaually  satisfactory 
service. 

Progressive  Distributors  and  Dealers  win  And  ear 
Illustrated  beeklet  very  lwtereetlnr. 


cJhe  Afcir’&ficiJJ~(jer’heji  Co 


QuaA'ty  T ^ T due 

MAIXTJF’AC.TUnERS— DISTRIBUTORS 

Toledo,  OH  jo,  U.S.A. 


Price  $12.00. 

F.O.B.  New  York  City. 


Pais 

Pendg 


ItTICE:  All  Isfrlsfwi  af  this  St- 
ria* will  kt  risen  niy  wsmstsS 


XHTROD 


E 


Compare 
It  with 
ANY. 

IT 

SPEAKS 

FOR 

ITSELF. 


Listen  to  the  Concerts,  News,  and  Dance  with  a 
KING  “AM-PLI-TONE” 

Just  slip  your  head  phones  on  the  "AM-PLI-TONE"  and  you  and  vour 
friends  will  be  SURPRISED.  Polished  Cast  Aluminum  Body  with  Nickel 
Plated  Base  and  Horn.  No  Sheet  Metal  is  used,  the  "Tinny”  Sound  is 
Ifft  Out.  The  vgLUME  is  DOUBLED  because  TWO  head  phones  are 
blended  into  one  POWERFUL  tone. 

A BIG  HIT,  A BIG  SELLER  AND  IMMEDIATE  DELIVERIES 
DEALERS  AND  DISTRIBUTORS,  WHAT  MORE  CAN  YOU  ASK? 

Write  today  for  territory 


THE  KING  AM-PLI-TONE 


82  Church  Street,  New  York  City. 


When  writing  to  advertlaera  pleat,  mention  Tint 


Digitized  by  v^.ooQLe 


It  1 

iHe  n^t  patKtJ.  neat*. 


says 

>el\it  s/af  6^, 


Vet  men  so 

"Hie  fi(?i\t  Receiver  is  he* 

(arete  £Il”5“ 

P\c  \vi&eK^3ioist  *-•;.. 
i\ced  s*e\i\o /uT%f 


*1HB9 


mm  jvmrl  _ 

i '.  • ••  '’ijw  4?}& 


f 

|3r 


a i -*«-  ' -s.  < , - 

£3  " x , ,r\  ■ > 8 

t..  \ ...*»,' 


l« 


Complete  Receiving  Sets 

4 -g  f\\  Detectors — 2 step  Amplifiers 

%lfl  ■ ) Variable  Condensers 

■VCII  IllJy  Vacuum  Tube  Sockets 

Potentiometers 
^ a Variocouplers 

AtPLIamCES  Variometers 

Rheostats 

Horne  Lightning  Arresters 
3ttl iW  Grounds  and  Insulators 

wW  Meet  all  requirements  of  the  Board 

\7  of  Fire  Underwriters. 

« Carried  by  Leading  Jobbers 

Horne  Manufacturing  Company 

General  Offices:  Hudson  Terminal  Building,  30  Church  St.,  X.  V.  City 
Factory  and  Works:  Jersey  City,  X.  J. 

lOr  brings  Catalog 


? 


tv  ' !LV-"«‘0  0<>  I 
* r — 

riJ*- 


Million  Point  Mineral 

The  Most  Sensitive  Detector  Mineral 
on  Earth 

One  Dollar  Brings  you  Sample 
of  this  Famous  Mineral 
Dealers:  Write  for  trade  proposition 

Million  Point  Mineral  Co. 


NEEDBES,  CALIFORNIA 


PHONOTACH 

Makes  Your  Phonograph  a 
Radio  Loud  Speaker 


Trade  Mark 

SPEAKS  FOR  ITSELF 
Adjust  It  in  a minute 


Patent  applied  for 

A NEW  ANI)  BETTER 

LOUD  SPEAKER 

at  a very  low  cost 

Utilizes  the  scientifically  designed  tone 
amplifier  of  the  talking  machine. 

No  Distortion — Full  Volume 
of  Sound — Clear  and  Mellow 
Send  for  one  today 
Price  only  $3.00 
At  your  dealer  or  by  moil 
W.  A.  MILLS 

103  Park  Avenue  - New  York 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by 


May,  1922 


THE  WIRELESS  AGE 


150  Blue  Printed  Radio  Designs 

NOW  AVAILABLE 

Over  1 00,000  Satisfied  Customers  in  18  Months 


Enabling  you  to  build  your  own  Radiophone  Receiver  or  Trans- 
mitter at  a 50  to  75%  saving  under  finished  instrument  prices 

F eatures 

Designs  backed  by  actual  performance 
Expert  Senior  Commercial  Engineering 
Expert  Draftsmenship 
Blue  Prints  21x28  inches,  one  to  four  sheets 

Infallible  Drawing  system  giving 
Assembly  views 
Detailed  parts 
Wiring  diagrams 
Technical  data 
Bill  of  Material 

Knowledge  Blue  Print  Reading  Unnecessary 

Special  parts  supplied  machined,  coils 
wound,  etc.,  ready  for  assembly. 

Ask  for  Catalog  73 

It  gives — 

Illustrations  of  Models  built  by  customers 
Actual  results  obtained  by  customers 
Complete  List  of  Designs 
Prices  of  parts  for  each  design. 

Models  will  be  on  display  in  our  New  York  Office  BB|ET  FMI  EIS  BLUE  r"IBT  « 


“ f*  %.  a ‘ 

j»  - 

s ... 

‘ UL 

M <■ 

Models  will  be  on  display  in  our  New  York  Office  . BUIU  FMI<  EIS  BLUE  PBIBT  dkism 

' A U|»  ponr  mi  CW  Truwlttw 

EXPERIMENTERS’  INFORMATION  SERVICE 

220  W.  42d  Street,  New  York  City 

Phone,  Bryant  6914-16-11 
Mid- west  Distributor 

COMMONWEALTH  EDISON  COMPANY 

72  WEST  ADAMS  STREET,  CHICAGO,  ILL. 
and  at 

All  Progressive  Radio  Dealers 

NOTE:  We  originated  Radio  Bine  Print  Designs  with  first  ad  QST  Feb.  1921. 
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3"  Dial,  60c— with  knob  $1.00 
3V4"  Dial,  80c — with  knob  $1.20 

At  all  Radixco  agenda, 
and  other  reliable  dealer t, 
orient  postpaid  anywhere 

A.  H.  CORWIN  & CO. 

4 West  Park  St.,  Newark,  N.  J. 


— you  can’t  buy  a 
better  receiving  set 

any  where,  at  any  price 


$40.oo 


May,  1922 


It  la  not  particularly  to  Cor- 
win’s credit  that  Corwin 
Dials  are  the  best  on  the 
market:  With  their  experi- 

ence and  volume  of  sales,  It 
would  be  to  their  shame  If 
Corwin  Dials  were  any  less 
Perfect. 
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COMPLETE  RADIO  SETS  & PARTE 

Send  10c  for  catalogue  which 
will  be  credited  against  first  two 
dollar  purchase. 

DREYFU8S  SALES  CORPORATION 
ITS  Greenwich  Street  - New  York  City 


:lapp-eastham  company 

RADIO  ENGINEERS  and  MANUFACTURERS 

MAIN  ST  CAMBRIDGE,  MASS. 


■UMPi  ■ ™ 

D5T 

I A MAGAZINE  DEVOTED  I 
I TO  AMATEUR  WIRELESS  ■ 

| Official  Organ:  Anu-'kan  Radio  Relay  League  I 

fl  New  Development*,  C \V. Transmission.  ■ 

m Vacuum  Tube  Circuits.  Regenerative  « 

™ Receivers,  Underground  and  Loop 

Antennas.  Radiotelephony;  Relaying,  M 

I Operating  Department  Work.,  all  fi 

A.RRl  ..  Newr,  Humorous  Stories  by  *7} 

The  Old  Man  All  these  and  many  • 

_ more  are  included  in  QST  _ 

" SPECIAL  TRIAL  OFFER  J 

■ Regular  price  $2.00  per  year,  20  cents  ^ 
per  copy  Introductory  rate:  7 months  m 
subscription  lor  $ I and  attached  coupon  -j| 

I PIN  A DOLLAR  BILL  TO  COUPON  ■ 
AND  MAIL  IVrODAVj  ...  Ji 

RETURN  COUPON 

American  Radio  Relay  League, 

Hartford,  Conn. 

Enhlowd  find  $1 ; pleaae  enter  my  trial  eubecrip- 
tion  to  QST  for  7 month*. 


Licensed  under  Armstrong 
0.  8.  Patent  1.113.149 


SPECIFICATIONS 
Chtpp-Knstlinni  Type  H.  R. 
Regenerative  Receiver 

Panel — Condenslte,  handsomely  finished. 
Cabinet — Solid  Mahogany. 

Condenser — Balanced  type,  2 Rotary,  3 
Stationary  plates.  Built  as  a Vernier. 
Dials — Indestructible  metal.  White  fig- 
ures on  black  ground. 

Antenna  Inductance — Wound  on  For- 
mica Tube. 

Plate  Inductanoe — Wound  on  molded 

ball. 

Binding  Posts — Black  rubber  covered. 
Switch — Fan  Blade. 

Rheostat — C.  E.  Type  H 400. 

Circuit — Single  circuit  regenerative.  Li- 
censed under  Armstrong  U.  S.  Patent 
No.  1,113.149. 

“B"  Battery — Contained  in  compartment 
Inside  cabinet  or  external  as  desired. 


(Si  j j ji  t rrr  \ r — and  at  a reasonable  price — Is  the  appeal  that  the  Clapp- 
ed U y 1 JLil  1 I Eastham  Type  H.  R.  Regenerative  Receiver  makes  to 
men  who  know  Wireless  equipment.  The  specifications  and  the  Clapp-Eastham 
reputation  tell  them  the  story.  To  the  novice,  the  appearance  of  the  set, 
the  clear,  sharp  tones,  its  wide  range,  and  the  perfect  regeneration  on  all 
wave-lengths  between  180  and  826  meters,  Is  convincing  evidence.  The  quali- 
ty In  the  solid  mahogany  Cabinet  is  reflected  all  throughout  the  set.  Ask  your 
dealer  to  show  It  to  you.  If  he’s  temporarily  out— and  he  may  be,  because 
the  demand  has  been  phenomenal — write  us.  Send  6c  In  stamps  for  the  C-K. 
Radio  Catalog.  If  you’re  at  all  Interested  In  wireless  you  ought  to  have  it. 


WIRELESS  TELEGRAPHY 

CHAMBEE8  INSTITUTE.  A High-Grade  School  where  Radiotelegraphy  Is  taaght  in  aB 
Its  branches,  beginning  with  the  code  and  going  atralght  through.  Theory  taught  by 
Lectures,  blackboard,  and  practical  demonstrations  of  Apparatus,  both  during  the  conns 
of  constrnctlon  and  when  completed.  A large  Wlreleea  Station  (3XC)  with  Motor- 
generator  Set  complete. 

We  spare-  no  palne  to  make  Our  Students  first-grade  Commercial  Operators,  and  gtra 


railroads  and  all  trolley  lines. 

We  also  carry  a full  line  of  all  standard  makes  of  Wireless  Apparatus.  Parts  a 
specialty.  Call,  ’phone  or  write  for  particulars. 

CHAMBERS  INSTITUTE  of  WIRELESS  TELEGRAPHY 

2046  Arch  Street Philadelphia,  Pa 


DON’T  FORGET  that  WIRELESS  AGE  advertisers  like  to  know 
where  you  saw  their  advertisement. 

When  writing  to  them  give  this  information. 

It  will  be  appreciated. 
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CROSLEY  RADIO  PRODUCTS 


The  Sheltran 


“BETTER-COST  LESS" 

Harko  Senior  Radio  Receiver 


Audio  Frequency  Amplifying  Transformer 

The  CROSLEY  SHEL- 
TRAN AUDIO  FREQUEN- 
CY AMPLIFYING  TRANS- 
FORMER. High  grade  ma- 
terials and  excellent  work- 
manship combine  to  give  the 
CROSLEY  SHELTRAN 
great  efficiency  and  attractive 
appearance  so  often  lacking, 
except  in  the  most  expensive 
transformers.  Incorporated 
in  the  design  of  the  SHEL- 
TRAN are  all  the  character- 
istics necessary  to  obtain 
maximum  amplification  from 
the  modern  vacuum  tubes. 
The  ratio  of  turns  is  9/1. 
The  CROSLEY  SHELTRAN  has  a base  area  of  \y4"x2'/3~. 
Net  weight  12yZ  ounces.  The  over-all  length  is  2J4" ; the  over-all 
height  is  2-7/16";  and  the  over-all  width  is  2-11/16". 

Price,  complete  ready  to  mount — $4.00 
Crosley  Variable  Condensers 

These  condens-  aaayBa. — '''.'"i'll 

ers  need  no 

have'  been  ac-  ^ 

cepted  by  radio 

experts  all  over  A 

efficient  in  all 
kinds  of  work 

frame  and  the 

plates  are  high  grade  laminated  wood.  f « 

The  Model  “B”  has  die  cast  frame  and  LrOSley  V T 
best  quality  laminated  wood  plates.  “ Better — C 

The  Model  “C”  has  die  cast  metal  frame  -p,  . ■ 

and  porcelain  plates  and  has  a conserva-  1 y,._  i'll 
lively  rated  capacity  of  .001  MF. 

All  CROSLEY  CONDENSERS  are  °*\™e  r~a 

tested  under  one  thousand  volts  before  ticallv  un-  Pw 
shipment,  and  will  not  shower  or  break 

down  in  radio  phone  work.  S“e„Fo  f 

Price  either  base  or 

Model  “A"  without  knob  and  dial  . .$1.28  panel  mount- 

“ “A”  with  knob  and  dial 1.78  mar:  made  of 

“ “A"  with  knob  and  dial  mount-  * -"v  IS 

ed  in  mahogany  finished  one  p1?** 

cabinet  complete  with  porcelain.  No  metal 

binding  posts  2.80  hum.  Better — and  o 

- “B"  without  knob  and  dial  . . 1.78  _ 

“B”  with  knob  and  dial 2.25  y-,  . . . 

“B"  with  knob  and  dial  mount-  LfOllleV  V 


This  instrument  is  a 
combination  tuner  and 
audion  detector,  and 
was  developed  to  sup- 
ply the  demand  for  a 
low  priced  efficient  re- 
ceiving outfit  with  a 
range  of  ISO  to  over 
600  meters.  The  hook- 
up is  special — of  our 
own  design  and  is 
non-regenerative.  New 
Jersey, . Pittsburgh,  Detroit  and  other  phones  are  regularly 
copied  in  Cincinnati  and  other  points*  with  this  receiver.  The 
HARKO  SENIOR  is  11 1/3  inches  wide,  6 inches  high,  and  4 
inches  deep.  Price,  complete  without  “B”  Battery,  “A”  Battery 
or  phones— $16.00. 


Crosley  Two-Step  Amplifier 

This  instrument  was 
designed  to  give  the 
very  maximum  in 
value  and  to  match 
up  with  the  Harko 
Senior,  using  t h e 
same  sized  cabinet. 

Complete  with  am- 
plifying transform- 
ers, sockets,  rheo- 
stats, switch,  bind- 
ing posts,  etc.  mount- 
ed on  formica  panel 
in  mahogany  finished  cabinet.  This  efficient  instrument  can  also 
be  used  with  any  other  apparatus  requiring  two  step  amplifier- 
rrice,  complete  as  shown  in  illustration— $25.00. 


ed  in  mahogany  finished 
cabinet  with  binding  posts  3.00 
" "C"  without  knob  snd  dial  . . 2.28 

•'  “C”  with  knob  and  dial 2.78 

••  “C”  with  knob  and  dial  mount- 

ed in  mahogany  finished 
cabinet  with  binding  posts,  3.50 
Crosley  knobs  and  dials  complete, 

each  .80 


■osley  Cabinets 


We  manu- 
facture a 
full  line  of 
cabinets  in 
gum,  ma- 
hogany or 
quartered 
oak,  and 
furnish 
them  with 
genuine  formica  panels.  Prices  on  cabin- 
ets range  from  $2.50  to  $10.50. 


Crosley  V T Socket — 60c 

"Better— Costs  Less" 

The  biggest  ^ 

selling  socket 

on  the  market  I S 

tically  un-  j f M 

breakable.  For  | - 

either  base  or  L f 

panel  mount- *-  jA 
ing:  made  of 

one  piece  of  y , 1 

porcelain.  No  metal  shell  and  no  ground 
hum.  Better — and  costs  only  60c. 

Crosley  Variometer 
Parts 


Consist  of  two  stators,  one  rotor  and  the 
necessary  hardware  as  shown  in  the  il- 
lustration for  complete  assembling.  Shaft 
for  knob  and  dial  is  3/16"  diameter. 
Wood  parts  are  furnished  either  in  ma- 
hogany or  poplar. 

Price,  complete,  made  of  poplar 

wood  $1.50 

Price,  complete,  made  of  mahogany 
wood  $1.75 


Harko  Radio  Receiver 

The  most 
compact, 
complete 
and  ef- 
ficient 
crystal 
receiving 
outfit  on 
the  mar- 
ket. Will 
tune 
from  200 

to  600  meters,  bringing  in  spark,  voice 
and  music  with  amateur  antenna.  A won- 
derful little  instrument.  Price,  complete 
with  battery,  etc.— $9.00.  One  thousand 
ohm  single  head  set,  125  feet  of  wire, 
insulators,  etc.  $6.00  extra.  Complete  out- 
fit—$1 5.00. 

Crosley  Variocoupler 
Parts 


Consist  of  formica 
tube,  rotor  and  brass 
hardware  for  com- 
p 1 e t e assembling. 
Price,  not  wound  or 
assembled,  as  shown 
in  illustration,  $1.50. 
Rotor  only— 40c. 


Jobbers  and  Dealers:  Order  now  If 
you  expect  early  delivery 


CROSLEY  MANUFACTURING  COMPANY  Radio  Dept  W-4  CINCINNATI,  OHIO 
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Do  You  Get  The  Same 
Sound  In  Both  Ears? 


“Superior,”  2,000  ohma,  weight 
14  oea.,  complete  with  head- 
bond  and  polarity  Indicating 
cord,  08.00 


When  unmatched  receivers  are  used,  the 
signal  will  sound  differently  in  each  ear. 
You  naturally  and  unconsciously  favor  the 
receiver  giving  the  loudest  response.  The 
value  of  the  other  receiver  is  entirely  lost — 
it  is  worse  than  useless.  To  give  maximum 
efficiency,  receivers  must  be  matched  per- 
fectly in  tone.  That  is  the  reason  you  should 
insist  on  Brandes  Matched  Tone*  receivers. 
Have  you  ever  stopped  to  figure  out  how 
much  signal  strength  you  lose  in  an  ordin- 
ary pair  of  ’phones? 

Send  5 cents  for  our  booklet  W. 


Standard  Since  1908 


C.  Brandes,  Inc. 

Room  718,  287  laifayette  Street,  New  York. 
Australian  Agents  Chicago  Office 

International  Electric  Co.  33  South  Clinton  St.,  Chicago 

SB  Courtney  PI.,  Wellington,  N.  Z.  Illinois. 

Member  Radio  Section  Antedated  Manufacturer t of  Electrical  Supplfet. 
• Reg.  U.  S.  Pst.  Office. 


BRANDES  hIadsets 


“Dayton” 
Variable  Condenser 

Designed  by  R.  S.  Copp,  formerly  with 
the  Engineering  Division  of  the  Air 
Service  Radio  Laboratories. 

CONSTRUCTION 

This  condenser  is  of  very  sturdy  con- 
struction, the  plates  being  of  hard 
aluminum ; the  movable  plates  are  se- 
cured  by  an  extra  large  shaft  screw 
with  large  spacers.  Insuring  against 
slippage  of  rotary  plates.  The  station- 
ary plates  are  secured  by  three  screws 
thru  high  grade  formica  plates.  There 
are  no  eliding  contacts,  the  connection 
to  the  rotary  plates  is  obtained  by 
means  of  an  extra  flexible  wire  soldered 
to  shaft,  malting  an  absolute  contact  at 
all  times.  This  condenser  Is  fitted  with 
fibre  stop  to  prevent  going  past  sero 
setting. 

EFFICIENCY 

High  frequency  resistance  is  extremely  low.  Best  of  dielectric  strength 
due  to  high  grade  of  Insulating  ends,  no  moulded  composition  used.  Highest 
grade  of  formica  used  throughout.  Capacity  at  zero  Is  very  low.  34-plate  con- 
denser has  a capacity  of  .000031  and  18-plate  has  .00002  at  zero  setting. 
18-PLATE  CONDENSER  TYPE  18  P.  C.,  PRICE  $3.95 
This  18-plate  condenser  has  the  same  capacity  as  the  average  21-plate 
condenser  (.0005  Mf.)  due  to  larger  plates  and  close  separation  of  plates. 

84-PLATE  CONDENSER  TYPE  84  P.  C.,  PRICE  $4.80 
This  condenser  has  the  same  capacity  as  the  average  43-plate  con- 
denser (.001  Mf.) 

BAKEUTE  KNOB  AND  DIAL  - - $1.00  EXTRA 

Sold  on  an  absolute  guarantee. 

Manufacturers,  Jobbers  and  Dealers,  write  Immediately 
for  attractive  propoeltion. 

Can  make  prompt  delivery 

THE  A-C  ELECTRICAL  MFG.  COMPANY,  DAYTON,  OHIO. 

Malm  *1  Ekttrlcal  Unless  for  sttr  20  jrtsn 


SMALL  ADS  OF 
BIG  INTEREST 


A MEETING  PLACE  FOR 
BUYERS  AND  SELLERS 

Space  In  this  department  costa  only 
30  cents  a line.  Minimum  apace  eight 
lines.  Payable  In  advance. 


VICTOR  PHONOGRAPH  HORNS  — 11  to. 

1 ATI W Tlnl  1 Q 31  4 n . IAa  TM.  , _ » _ a . - 


oovu.  vuuio  carij  ms  «___  _ 

few  In  stock  and  no  more  to  be  had.  N# 
7”*"  °-  P-  ord?™  Ailed.  Wireless  Press, 

Inc.,  326  Broadway,  N.  Y.  C. 


RADIO  SPECIAL 
STORAGE  BATTERIES 

® Volt,  40-60  amp iia  m 

• Volt,  60-80  amp 

Fully  Charged.  F.  O.  B.  Boston.  No  charge 
for  Crating.  Brand  New;  Guaranteed  One 
Year.  Manufactured  By 

W.  & G.  TUFTS 

334  NEWBUBY  STREET,  BOSTON,  MASS. 


PATENTS  ON  RADIO — My  special  experience 
and  compilation  of  patents  and  literature  en- 
ables me  to  advise  inventors  and  manufac- 
ture rsonradlo  Inventions  and  patents.  JOHN 


yntcuin.  un.v 

B.  BRADY,  Ouray  Building,  Washington. 
C.,  formerly  with  Radio  Division.  Navy 


D.  C.,  --.***-. -„u  iwuiv  invnuon.  navy 
Department  and  Secretary,  Government  Radio 
Board,  Investigating  radio  patent  situation. 

IS  YOUR  WAY  BETTER?  Patent  your  Im- 
provements. A good  patent  may  lead  to  wealth 
But  note:  patents  are  no  better  than  their 
claims.  Be  sure  your  patent  is  as  good  as  your 
lnvention  ConBult  LAMB  & CO.,  Solicitors  of 
Patents,  Trade-marks  and  Copyrights.  1419 
Street.  N.  W.,  Whahtagton.  D.  C. 

WIRELESS  PHONE  “B”  BATTERY 22*4 

volts.  Fully  guaranteed:  regular  price,  large 
small  31,66.  Our  price  large  $2.00,  small 
&,00riJ.W,ald;  tireless  Phone  Battery  Co.. 
321  Canal  Street,  New  York. 


PATENTS — Send  for  free  book.  Contains  valu- 
able information  for  inventors.  Send  sketch  of 
your  invention  for  Free  Opinion  of  its  patent- 
able  nature.  Prompt  service.  (Twenty  years' 
experience.)  Talbert  Sc  Talbert,  460  Talbert 
Bldg.,  Washington,  D.  C. 

THIS  MONTH’S  SPECIAL— Complete  aerial 
outfit,  100  feet  hard  drawn  copper  wire,  60 
feet  rubber  covered  wire,  four  antenna  in- 
sulators, 1 lightning  switch,  1 porcelain  tube. 
1 ground  clamp.  $2.60  complete  postpaid. 
Remit  postal  or  express  money  order  to  M.  J. 
Winkler.  220  West  42d  Street.  New  York. 

FP3  SALE — Brand  new  Grebe  CRT  Receiver. 
1600-2500  metres.  List  price  $210.  Complete 
with  bulb.  POZ,  NAU.  MUU  easily  heard. 
Willing  to  sacrifice  for  spot  cash.  Best  otter 
takes  the  set.  S.  Gilbert,  660  Park  Avenue. 
New  York  City. 


ELDREDGE  METERS 

Check  up  on  your 
B Batteries  1 
Weakened  signals 
can  often  be  traced 
to  a drop  below 
normal  voltage  of 
your  batteries,  yet 
thousands  have 
overlooked  thie  im- 
portant feature.  An 
ELDREDGE  Pock- 
et Volt-meter  thould 
be  a part  of  evert t 
Radiophone  Equip- 
ment. Reads  either 
direction  of  cur- 
rent. Illustration 
shows  scale  0-6  but  they  are 
also  supplied  In  scales  0-30 
and  0-50  volts.  Price 


$6.50 


Cheaper  meters  can  be  purchased  but  ELDREDGE  METERS 
are  INDIVIDUALLY  CALIBRATED  to  a master  instrument, 
an  expensive  process.  Symmetrical  design  and  high 
polished  nickel  finish. 

Sole  Distributors 

JOHN  FIRTH  & CO., | 

Inc. 

700  Sixth  Ave.  - New  York 
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10c  CHARGES  ‘A  & B’  STORAGE 
BATTERY  F-F  BOOSTER 


$•  Vu  will  hw  hot  t.  i In 
••  la  aii«n«  wbw  worklai  a 
alstaat  itatlaa.  It  It  aat 
gratifying  to  tool  that  all  tha 
ywr  rounU  yoor  Filunent  Bat- 
tery will  he  ready  when  yoa 
want  Itt  Yoa  kaow  what  it  It 
Ilka  to  han  Friends  call 
to  “LISTEN  IN”  and  then 
lad  Yoar  Battery  dead.  F-F 
BATTERY  BOOSTERS  Chaife 
Aatoreatleally  and  Operate  un- 
attended.  Strew  Fled  la  Laaip 


, wittiiaoi.  OVI caw  ri(|  in  LUtp 

Socket,  Snap  Clips  on  Battery 
. J®-’  Terminals  and  see  tho  pravlty 

v * come  ap.  Both  Wans  of  Car- 

v-  rent  an  rectified  thra  Ad- 


justable A Easily  Renewable  Inlaslbte  Carbon  Electrodes, 
which  Maintain  a Constant  Efficiency  A Last  thoosands  of 
hoars.  Also  Charges  Batteries  right  In  Aatos.  No  skill  Bo- 
oaired.  AMMETER  She.*,  Carnnt  Flowing,  eliminating 
Guess  Work.  COMrLETE  IN  COMPACT  SELF-CONTAINED 
PORTABLE  AUTOMATIC  CHARGIN6  UNIT.  F-F  Bat- 
tery Boosters  are  Full  Wave  Magnetic  RectlOcrs  for  105- 
125  Volt  60  Cycle  A C.  Cerrent.  PRE-WAR  PRICES. 
Bantam  Type  6 charges  ‘A'  6 Volt  Battery  at  6 ampens  $15 
Type  -B'  Charges  2 to  100  Volt  Radio  ‘B’  Batteries  $15 


Radio  Type  A-B  Charges  Both  Yoar  A A B Batteries  $20 
Bantam  Type  12  Charg  s 12  Volt  Battery  at  5 Amperes  $15 

Type  166  Charges  6 Volt  I! ittery  at  12  Ampens..  $24 


Type  1612  Charges  12  Volt  Battery  at  7 Ampens..  $24 
Type  1626  Charges  Both  6 and  12  Volt  Batteries..  $36 
The  Larger  Types  are  lor  heavy  batteries,  or  when  time 
is  limited.  Shipping  Wrights  12  to  15  Poands.  Order 
from  yoar  Dealer  or  Send  Check  far  Prompt  Expnss 
Shipment.  If  via  Parc- 1 Poet  have  remittance  Inolade 
Postage  A Insurance  Charges.  Br  have  as  ship  Typo 
desired  C O D.  Other  F-F  Battery  Boosten  Charge  Bat- 
teries from  Farm  Lighting  Plants  A D.C.  Circuits.  For 
GROUP  CHARGING  use  our  Foil  Wan,  Automatic  F-F 
ROTARY  RECTIFIER  of  100  Volt,  36  call  capacity. 

Order  Now  Or  Write  Imaiedlatoiy  for  FREE 

BOOSTER  A ROTARY  Bulletins  34  A 34A. 

The  Trance  Mfg.  Co.  «8S!2WOTl 


CABINETS 

We  will  build  Cabinets  tor  any  size 
panel,  in  any  finish.  Will  quote  on 
one  or  a thousand.  Send  us 
your  specifications. 


National  Cabinet  Co., 

Dayton,  Ohio 


BUILD  YOUR  OW  V 

WIRELESS 

Telephone  and  Musical  Receiver 

We  Rear  Chicago,  OOO  Miles,  Fine  on  Good 
Nights,  Pittsburgh,  Newark  and  New  York 
Come  In  good  and  Loud.  Yon  can  Do  tho 
Same  on  a Single  Bulb. 

There  ts  Radio  Music  in  the  air  each  eve- 
ning. and  the  living  voices  of  the  artists 
can  be  reproduced  in  your  own  home  and 
enjoyed  by  you  and  your  friends. 

Are  you  satisfied  with  your  receiving 
set  or  would  you  like  to  build  one  that  will 
receive  over  6,000  miles  on  a single  bulb 
and  quit  experimenting?  One  that  will  be 
equal  to  any  regardless  of  claims  and 
price — with  which  you  can  hear  Honolulu. 
California,  German.  South  America,  French 
and  English  stations  and  practically  all  of 
the  high  powered  foreign  and  domestic  sta- 
tions, as  well  as  amateur  stations  as  far 
west  as  New  Mexico,  and  the  phone  and 

Anyone  can  assemble  this  outfit  and 
wire  It  up.  and  the  remarkable  ranges  that 
may  be  obtained  will  surprise  you. 

Why  not  make  a set  up-to-date  and  ef- 
ficient? Don't  experiment  with  unknown 
circuits.  „ , 

We  will  promptly  mall  you  our  sample 
diagram  of  a complete  short  and  long  wave 
receiver,  175  to  20.000  meters,  together 
with  complete  instructions  for  wiring  and 
assembling,  price  of  each  part  and  where 
they  can  be  bought,  leaving  nothing  to 
guess  about,  on  receipt  of  fifty  cents  in 
coin  or  stamps.  ^ A 

Here  is  a diagram  no  one  can  afford  to 
be  without. 

VIRGINIA  NOVELTY  COMPANY, 

MABTINSBURG,  WEST  VIRGINIA 


CONDENSITE  - CELORON 

finds  one  of  its  greatest  applica- 
tions  in  the  manufacture  of  radio  instru- 
ments. 


Its  unusual  insulating  properties  and  its  very 
attractive  appearance  combined  with  the  great 
ease  with  which  it  may  be  machined  into  the 
many  intricate  shapes  required  by  the  radio  in- 
dustry make  it  an  ideal  material  for  this  purpose. 

Variometer,  load,  coupling,  and  tickler  coils,  vacuum 
tube  and  selector  switch  bases  as  well  as  inumerable 
other  parts  of  radio  equipment  may  all  be  made  of 
Condensite-Celoron. 

The  Diamond  State  Fibre  Company  of  Bridgeport, 
Montgomery  County,  Pennsylvania,  one  of  our  licensees 
is  prepared  to  furnish  Condensite-Celoron  partially  or 
completely  machined  in  sheets,  rods,  or  tubes  of  several 
different  grades. 


CONDENSITE  CO.  of  AMERICA 


BLOOMFIELD 


NEW  JERSEY 


UAVE  Copies  of  WIRELESS  AGE  for  June  1914,  Oct.  1914,  Dec.  1914,  Nov.  1919, 
nAVC.  March  1920,  Oct.,  Nov.,  Dec.,  1921,  Jan.,  Feb.,  1922?  We  will  extend  your 

VHT  T subscription  one  month  for  each  copy  you  send  us.  Address  Circulation 

L UU  Manager,  Wireless  Age,  326  Broadway,  New  York. 


Galena,  Radiocite 

and  other  Radio  Supplies 


list  prices  ana  outer  ivaaio  supplies 

Cry ^ unmounted  ^ By  Mall  - Low  Prices 

Condenser  fixed  re-  f’omplete  stock,  first  quality,  at  low  prices.  Orders  promptly 

cetvtng  ’ 1.00  filled  by  mail.  Crystals  carefully  tested. 

Insulators,  nertnt  . . . *2*3  r-g-i.  g.  «•  . ..  • 

Binding  posts  ..tc  each  up  l he  Kadio  shop  or  fMewark 

Contact  Points,  per  ntTD'r  a 

1000  15.00  ue.fl.  A 

Tuning  coils  3-30  e 4.oo  41  South  Orange  Avenue,  Newark,  New  Jersey 
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IT’S  HERE 

The  Completely  Revised  Edition 

How  To  Pass  U.  S.  Government 
Wireless  License  Examinations 

By  Elmer  E.  Bucher 

317  Questions  and  Answers 

Here  at  last  is  the  complete  book  to  pre-  phase  of  wireless  thoroughly  covered — all 
pare  you  for  your  license  exams.  Every-  to  enable  you  to  get  a high  rating.  Nothing 
thing  is  covered  fully — Spark,  CW  and  like  it  at  any  price. 

Arc.  Complete  diagrams  are  given.  Every 

And  the  Price  is  still  75c 


Ready  for  delivery  now.  Beginners  should  use  this  book  as  a study  guide 


Contents 

Explanation  of  Electrical  symbols— -Definitions  of 
Electrical  terms. 

1 Transmitting  apparatus,  spark  types  of  the  most 
modern  design. 

2 Motor  generators,  automatic  and  hand  starters 
and  control  devices. 

3 Storage  Batteries,  their  maintenance  troubles, 
and  repair. 

4 Antennae  or  Aerials. 

5 Receiving  Apparatus  for  damped  and  undamped 
waves,  including  crystal  detectors,  vacuum  tubes, 
tikkers,  heterodyne,  and  amplifying  circuits. 

7 Undamped  transmitters  of  the  arc  type,  includ- 
ing construction,  operation  and  maintenance  and 
circuit  diagrams  of  modern  arc  transmitters. 

8 General  information  concerning  operators  li- 
censes in  grades  and  classes  with  requirements 
with  regard  to  percentage  required  for  passing 
technical  examinations  and  speed  required  in 
code.  Practical  equations  for  Radio  Telegraphy- 
Equations  for  Ordinary  Power  Work. 

You  need,  this  new  edition  to  success- 
fully meet  the  new  requirements.  Size 
ay2  x 9^.  Fully  illustrated. 


SPECIAL 

Outside 
U.  S. 
Postage 
50c  extra 

Include  a year’s  subscription  to 

THE  WIRELESS  AGE 

with  your  order  at  only  $2.00 

instead  of  $2.50.  the  regular  price. 

Order  Blank 

Date  

WIRELESS  PRESS,  INC., 

326  Broadway,  New  York. 

Please  send  me  a copy  of  the  new  and  revised  edition  of 
“How  to  Pass  U.  S.  Govt.  Wireless  License  Exams.” 


I am  enclosing  $ and  accept  the  offer  checked  below. 


Book  and  1 year’s  aub- 

scrlption  to  The  ea  7C 
Wireless  Aoe • •» 

Postage  outside  U.  S. 

50c  extra. 

Name 
Street 
City  . 
State 


A-5J2t 
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[RADIO  BROADCASTING* 


a jT  is  not  at  all  unusual  that  local  amateurs 
t / newly  interested  in  Wireless  through  the 
! * Broadcasting,  should  prefer  Atlantic  service. 

a But,  when  orders  come  from  Pittsburgh,  New 

|j|  York,  the  Middle  West;  in  fact,  from  all  over 

"fa  the  country,  there  must  be  some  reason. 
a We  specialize  in  standard  apparatus  that  can 
a be  purchased  anywhere.  The  only  possible  ad-  i 
f vantage  (hat  makes  thousands  of  amateurs  prefer  to  k 
J deal  with  Atlantic  is  In  the  service  they  receive.  a 

Of  course,  we  have  established  a reputation  for  an-  m 

swering  ell  inquiries  frankly  and  promptly.  When  a 

we  offer  suggestions  to  a customer,  we  never  re-  a 

commend  an  expensive  outfit  when  a $25.00  or  $50.00  a 

set  will  meet  his  particular  need.  Many  customers  m 
leave  the  entire  choice  of  their  equipment  to  us  and  a 

in  every  case,  they  have  expressed  complete  satis-  a 

faction  with  our  choice.  a 


FADA 

POWER  TUBE  RHEOSTAT 


Resistance  1 % ohms. 

Current  carrying  capacity  5 amperes. 
Jnst  the  rheostat  to  use  with  two 
Radiotron  5 watt  Power  Tubes. 
Price  only— 


Wo  have  prepared  three  Bulletins.  19,  20  and  21 
which  describe  a wide  choice  of  standard  equipment 
to  receive  wireless  telephone  broadcasting.  These  will 
be  sent  free  on  request  to  any  reader  of  Wireless  Age. 

The  Radio  Corporation’s  "CW"  manual  and  cata- 
log 25  cents  per  copy. 


$1.35 


FRANK  A.  D.  ANDREA 

Manufacturer  of  FADA 
radio  supplies 

1882-C  Jerome  Avenue  New  York  City 


'ATLANTIC  RADIO  COMPANY, INC 

727 Boijlston  St.,  Boston,  Mass. 


15  TEMPLE  STREET,  PORTLAND,  MAINE 
115  BRIDGE  STREET,  SPRINGFIELD , MASS. 


Immediate  Denyery 


oa  all  standard  makes  of  Radio  Ap- 
paratus. No  matter  what  Instrument 
yon  desire  send  as  yonr  order  for 
quick  shipment.  Chicago  Amateurs: 
Come  and  Inspect  our  new  apparatus; 
largest  stock  in  the  Middle  West. 
Open  all  day  Saturday. 


Chicago  Radio  Apparatus  Co.,  Inc 

SOS  South  Dearborn  St.,  Chicago,  III. 


"The  Best 

Radio  School 
in  the  East" 


Send  for  this  Booklet  Today 


1*9  EAST  86™  ST.,  NEW  YORK  N.Y. 
WELL-PAYING  OPPORTUNITIES  IN  RADIO 

OUR  GRADUATES  HAVE  BECOME 


Radio  Operators 
Radio  Engineers 
Radio  Inspectors 
Traffic  Managers 


Radio  Supervisors 
Radio  Repairmen 
Teachers 

Radio  School  Directors 


No  Preliminary  Training  Necessary 

Student,  may  live  In  our  building  and  enjoy  nil  the  privi- 
lege. Including  swimming  pool,  gymnasium,  restaurant,  etc. 

ARC-SPARK-VACUUM  TUBES 
ABSTRACTING— REPAIRING— OPERATING 
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erect  aerial,  insert  tubes, 
hook  on  batteries — and  listen 


Unexcelled'" Radio  Telephone  Reception 


DO  you  want  to  hear  all  the  broadcasting 
stations  within  1000  miles?  Do  you  want  a 
receiving  outfit  acknowledged  by  leading  ama- 
teurs to  be  “unexcelled  for  Radio  Telephone 
reception?”  Do  you  want  a timer  24%  more  se- 
lective than  its  famous  predecessor?  Do  you 
want  to  practice  real  economy  by  buying  an 
outfit  that  will  render  more  value  per  dollar 
over  years  of  service  than  cheaper  sets? 

The  men  who  first  sent  messages  across  the 
Atlantic  in  the  recent  A.  R.  R.  L.  tests  have  se- 
lected, from  their  wealth  of  experience,  the 
equipment  shown  above  as  unsurpassed  in 
radio.  This  set  would  be  a handsome  addition  to 
the  most  tastefully  furnished  home.  It  is  an 
outfit  that  anyone  can  use  successfully,  without 
previous  experience,  to  entertain  a group  of 
friends.  And  it  is  also  an  outfit  that  in  the 
hands  of  an  expert,  accomplishes  record- 
breaking  results. 

Tested,  proven  units  are  combined  to  make 
a complete  set  without  a weak  link.  The  tuner 
is  the  famous  Paragon  R.  A.  Ten  regenerative 
receiver, — the  world’s  leading  short  wave 
tuner.  To  this  is  added  its  companion  instru- 
ment, Paragon  D A 2 Vacuum  Tube  Detector 
and  two-step  amplifier.  Then  comes  the  Radio 


Magnavox,  which  sends  wireless  telephone 
concerts  as  well  as  code,  clearly  all  over  a 
room  or  hall  without  detracting  from  the  orig- 
inal tonal  qualities.  For  sharp  timing  head 
phones  are  provided — Baldwin  type  “C,” 
standard  of  the  world.  Every  item  of  accessory 
equipment  is  supplied — of  a quality  consistent 
with  the  Paragon  instruments  that  form  the 
heart  of  this  set.  This  includes  3 Radiotron 
vacuum  tubes,  3 Eveready  “B”  Batteries,  1 
60-80  Ampere-hour  storage  battery,  specially 
built  for  radio  work,  and  our  Number  3 antenna 
equipment,  with  wire  and  insulators  for  a 4 wire 
100  ft.  aerial,  lead-in  wire,  ground  clamp,  etc. 

Not  a single  item  is  omitted  for  a complete 
installation.  The  actual  work  of  installation  is 
reduced  to  a minimum.  Simply  put  up  your 
aerial,  insert  tubes,  hook  on  batteries,  make  an 
easy  ground  connection — and  you  are  ready 
to  listen. 

The  price  complete  is  $258.50.  Quality  con- 
sidered, we  confidently  recommend  this  outfit 
as  today’s  best  buy  in  radio.  If  you  live  in 
New  York  examine  this  equipment  at  the  Con- 
tinental store.  If  you  live  further  away,  order 
by  mail.  Shipment  immediately  by  express,  ac- 
companied by  the  Continental  guarantee  of 
satisfaction. 


CONTINENTAL 

RADIO  AND  ELECTRIC  CORP. 


Dept.  E 


6 Warren  Street,  NEW  YORK  CITY 


‘NEW  YORK’S  LEAPING  WIRELESS  HOUSE” 


When  writing  to  advertiser*  please  mention  THE  WIRELESS  AGE 
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Amateur  Radio  Stations  of  the 


United  States 


Supplementary  List  brought  up-to-date  from  July  1 , 1921 


First  District 

1 CV  Boy  Scout*  of  America  aud  Worcester  North  Radio  1 COM  Gordon  W.  Battey,  Samoset  St Watch  Hili.  B.  I.  1 CHH  Amogerone  Fire  Co.  No.  1 Greenwich,  Conn. 

Ass’n,  15  Oliver  St Fitchburg,  Maas.  ICON  George  H.  James Hardwick,  Vt.  1 CHI  Edmund  H.  Campbell,  130  Elm  St Quincy,  Maas. 

1 DA  Frank  Wlgglesworth,  Bridge  St Manchester,  Mass.  1 COO  Woodbury  Brackett,  838  Middle  St Bath,  Me.  1 CHJ  Raymond  E.  Hebert,  81  North  St.,  Northampton,  Mass. 

1 DD  Ralph  8.  Johnson,  502  Huron  Are Cambridge,  Mass.  1 COP  Eunice  L.  Randall MatUpolsett,  Mass.  1 CHK  Edward  T.  Norton,  8 Columbia  Terr Portland,  Me. 

1 DP  Edward  E.  Hayward,  Jr.,  50  Hall  Ave.  .Watertown,  Mass.  1 CDQ  Henry  8.  Cushing,  Jr.,  7 Magoun  Are. . .Medford,  Mast.  1 CHL  Bernard  F.  Dorgan,  206  Lombard  St.,  New  Haven,  Conn. 

1 EE  Thompson  L Guernsey,  Main  St Do»er,  Me.  1 CDR  Edwin  F.  Atkins,  Jr.,  592  Pleasant  8t. . .Belmont,  Mass.  1 CHM  Albert  J.  Nichols,  164  Broadway Taunton,  Mass. 

1 EM  Arthur  F.  Moulton,  54  Howard  St. Reading,  Mass.  1 CDS  Sherman  A.  Story,  21  Naples  Road Salem,  Mass.  1 CHN  K.  J.  Hartshorn,  10  Spring  Ilill  Terr.,  Somerville,  Mass. 

1 FM  Young  Men’s  Christian  Ass  n,  156  Free  St.,  Portland,  Me.  1 CDT  Herbert  Drew,  667  Sixth  St South  Boston,  Mass.  1 CHO  George  K.  Rollins,  93  Montrose  St. . .Springfield,  Mass. 

1 FI  C.C.Chlshuim.Jr.,  862  E.Squantrum  St.,Squantrum,  Mass.  1 CDU  Frederick  E.  Burnham,  Pearce’s  Island,  Gloucester,  Mass.  1 CHP  Harold  A.  Jacobs,  25  Smith  Ave Westfield,  Mass. 

1 GR  Nyles  L.  Lamson.  137  Langdon  Ave Watertown,  Mass.  1 CDV  Cbas.  D.  Belcher,  Jr.,  154  Pauline  St.,  Wlnthrop,  Maas.  1 CHQ  Albert  W.  Watkins Merrimack,  N.  H. 

1 GY  Lee  A.  Bates,  3 Blodgett  PL Worcester,  Mass.  1 CDW  Warren  J.  Stevens,  100  Triton  Ave Wlnthrop,  Mass.  1 CHB  Percival  B.  Allen,  131  Rowe  St Auburndale,  Mass. 

1 HC  Harry  R.  Cbeetham,  74  Avon  St Somerville,  Mass.  1 CDX  Edwin  n.  Perkins,  58  East  Main  St.,  Georgrtown,  Mass.  1 CHS  Matthew  E.  Burns,  6 Main  St Quincy,  Muss. 

1 HN  L.  R.  Barbeau,  266  Boston  Ave.  .Medford  Hillside,  Mass.  1 CDY  Flske  Rollins,  Cannon  Hill South  Wellflcet,  Mass.  1 CHT  Clinton  E.  Bose,  50  Linden  St Waterbury,  Conn. 

1 HS  Watertown  Radio  Club  Watertown,  Mam  1 CDZ  B.  M.  Grits,  85  Summer  St. Adams,  Mass.  1 CHU  Howard  E.  Webb,  18  Beach  Ave Milford,  Mass. 

1 HW  Betty  W.  Munroe,  38  Beacon  St Everett,  Masa  1 CHV  Joseph  W.  Dalton,  194  Flander  St ...  Bridgeport,  Conn. 

1 IM  Tbeo.  P.  Bruno,  405  Massachusetts  Ave.,  Boston.  Mass.  1 CEA  Arthur  P.  Heath,  52  Sheridan  St. Haverhill,  Mass.  1 CHW  Frank  W.  Sickles,  150  Union  St Springfield,  Mass. 

1 IU  Moses  B.  L.  Bradford,  60  Main  St Concord,  Maas.  1 CEB  Ernest  L.  Corby,  43  Fourth  St Bridgeport,  Conn.  1 CHX  John  De  Young,  11  Sheafe  St Malden,  Mass. 

1JY  Theodore  F.  Kalinosky,  R.  F.  D.  No.  1,  KlHingly,  Conn.  1 CEC  Florian  J.  Fox,  258  Nlcoll  Ave New  Haven,  Conn.  1 CHI  Wallace  M.  Keith,  8 Walnut  St Auburn,  Me. 

1 KH  Vernal  E.  Fuller,  24  Pearl  St Dorchester,  Mass.  ICED  Kenneth  E.  Holmes,  13  Myrtle  8t. . . . 8omerswortb,  N.  H.  1 CHZ  Alfred  St  Laurent,  41%  Green  St. . Somerswortb,  N.  H. 

1 KI  Louis  A.  Jaquea,  33  Pond  8t Winchester,  Mass.  1 CEE  Wm.  E.  Merrlam,  55  Bull  Ave.  Ext . Wallingford,  Conn. 

1 KL  Minot  A.  Simmons,  175  Poplar  St Rosllodals,  Masa.  1 CEF  Norman  McCarthy,  29  Cottage  8t Norwood,  Masa  1 CIA  Albert  A.  McAdoo,  50  Winter  St East  Saugus,  Mass. 

1 KW  Ernest  W.  Merrow,  Worcester  St. . . West  Boylston,  Man.  1 CEG  William  H.  Bryant,  9 Banner  Ave Malden,  Man.  1 CIB  George  W.  Newell,  Elm  St Yarmoutbville,  Me. 

1 MG  Emerson  T.  Romberg,  52  Vine  St New  Britain,  Conn.  1 CEH  Samuel  V.  Hopkins,  45  Revere  St Revere,  Maes.  1 C1C  Louis  C.  Frank,  10  Lit  tell  Rd Brookline,  Mass. 

INF  Arthur  E.  Ericson,  48  Railroad  St Beverly,  Mass.  1 CEI  Angus  Walker,  32  Woodcllff  St Roxbury,  Mass.  1 CID  Millard  C.  Richmond,  262  Newbury  St... Boston,  Mass. 

1 NH  Harold  M.  Claflln,  19%  Western  Ave. . . Waterville,  Me.  1 CEJ  Paul  Marklis,  43  Baxter  8t South  Boston,  Masa  1 CIE  Lauren  E.  Harlow,  114  Pleasant  St. Auburn,  Ma 

1 NZ  V.  E.  Rosen,  130  Court  Rd. Wlnthrop,  Masa  1 CEK  Earl  J.  Atkinson,  11  Huron  St Pittsfield,  Masa  1 CIF  John  Phillips,  14  Pearl  St Brookline,  Masa 

1 OG  Charles  E.  Hyde,  11  Sidney  Ave East  Lynn,  Masa  1 CEL  Frank  P.  Sproul,  Goodwin  Cottage York  Harbor,  Me.  1 CIO  Melville  A.  Met*,  11  Avon  St Somerville,  Masa 

1 OM  Earl  A.  Baker,  332  Lincoln  Ave Qiftondale,  Masa  1 CEM  Central  Fire  8tation Quincy,  Masa  1 C1H  A.  M.  De  Benedict  us,  345  Broadway,  South  Boston,  Masa 

1 OP  Thayer  H.  Rounsefell,  58  Reed  8t Roxbury,  Masa  1 CEN  Clarence  H.  Warwick,  58  Barry  St . . . . Dorchester,  Masa  1 CXI  Kenneth  F.  Remington,  747  High  St.. Fall  River,  Miss. 

10W  Nelson  B.  Staekpole,  960  Manton  Ave.  .Providence,  R.  L 1 CEO  Eerl  8.  Slswkk  Hope  Valley,  R.  I.  1 CIJ  Wilbur  8.  Wellington,  7 Alder  St Waltham,  Man. 

1 PD  Richard  Mores,  182  Bay  Stats  Rd Boston,  Masa  1 CEP  Jerome  H.  Knowles,  Jr Northeast  Harbor,  Me.  l CIK  William  Byrd,  Jr.,  St.  Paul's  School Concord,  N.  H. 

IPG  Henry  F.  Band,  92  8o.  Common  8t Lynn,  Masa  1 CEQ  C.  F.  Cowdrey,  Jr..  69  Lunenburg  St. . .Fitchburg,  Masa  1 CIL  Andrew  Anderson,  239  Wilson  8t Bridgeport,  Conn. 

1 PW  J.  Manton  Faraum,  26  Merrimack  8t Nashua,  N.  H.  1 CEB  George  L.  Babcock,  El  Reposo Watch  Hill,  R.  L 1 CIM  Warren  E.  Hibbard,  11%  Belvldere  8t ....  Boston,  Masa 

1PY  White  11  Electric  Co.,  8t earns  8q 8prlngfleld,  Masa  1 CES  Earl  M.  Bradley,  57  Birch  8t Lynn,  Masa  1 CIN  Lawrence  M.  Tuttle,  53  East  Ave Pawtucket,  R.  L 

IPX  Elbert  C.  Brown,  11  Harrison  St 8tonebam,  Masa  1 CET  Linus  J.  Thrasher,  20  HU1  St. Marlboro,  Masa  1 CIO  John  F.  O'Donnell,  Derby  PI Roxbury,  Masa 

1QR  James  C.  Ramsey,  Jr..  369  Tappan  St .. Brookline,  Masa  1 CEU  Wm.  T.  Frlsaell,  Jr.,  55  Chestnut  St.,  Waltham,  Masa  1 CIP  Edward  N.  Wendell,  15  Norwood  Ave Rockport,  Masa 

1 QU  Arthur  E.  Kumm,  163  Hallock  Ave. ..New  Haven,  Conn,  l CEV  Frank  C.  Eisner,  283  Broadway Somerville,  Masa  1 CIQ  Everett  B.  Cobb,  Cottage  St Medford, 

IBP  Hollis  E.  Polk,  90  Bobbins  8t Waltham,  Masa  1 CEW  Douglas  F.  Weigel.  161  Pond  8t Leominster,  Masa  1 CIB  L.  K.  Henderson,  937  Bedford  St... No.  Ablngton.  Masa 

1BV  Carl  G.  Rlcksr,  Willow  St So.  Hamilton,  Masa  1 CEX  Alquonquln  Council  Boy  Scouts  of  America,  Marboro,  Masa  1 CIS  Henry  E.  Dlckerman,  964  Hancock  St. ..  .Quincy,  Masa 

1 BW  Edwin  B.  Dallln,  10  Lawn  Ave Quincy,  Mua  1 CEY  Georgs  E.  Hall,  Jr.,  17  Emerson  St Lynn,  Masa  1 CIT  Richard  Tousey,  22  Grandview  Ave Somerville,  Mam. 

1 SB  Edward  J.  Hanley,  29  Park  Ave Whitman,  Masa  1 CEZ  John  C.  B.  Washburn East  Greenwich,  B.  L 1 CIU  Edward  A.  Dolan,  6 Hobart  8t Westerly.  B.  L 

18D  Hairy  Hanson,  86  Quincy  Ave East  Braintree,  Masa  1 CIV  R i Bassett,  Jr..  94  Arming  ton  St . . . Cranston,  R.  L 

18E  Earl  G.  Holbrook,  5 Whiting  8t East  Detham,  Masa  1 CFA  Lloyd  C.  Mayers  8t.  Albans  Bay,  Vt.  1 CIW  Earl  F.  Wbiddon,  16  Gray  St Boston,  Masa 

1 SK  0.  A.  F.  Werner,  Commercial  St.  Firs  Sta,  Lynn,  Masa  1 CFB  Charles  A.  Haley,  29  Bartlett  St. Haverhill,  Masa  1 CIX  Herman  F.  Lefsteln,  36  Cotting  Ave ...  Marlboro,  Masa 

1 TJ  Ludlow  P.  Mahan,  4 Wesley  St Newport,  R.  L 1 CFC  Henry  E.  Hall,  30  Summer  St Nashua,  N»  H.  l CIY  Chas.  E.  Platt.  20  BeUvue  St... Medford  Hillside.  Masa 

1 TK  Merrill  C.  Orswell,  37  Vassall  St ......  Wollaston,  Masa  1 CFD  Samuel  W.  Piper,  45  8outh  Bow  St Milford,  Masa  1 CIZ  Charles  Christian,  60  Fourth  St Waterbury,  Conn. 

1 TU  Leonard  Jesse,  Jr.,  66  Bowman  St Malden,  Masa  1 CFE  John  H.  Nelson,  628  Western  Ave Lynn,  Mass. 

1 UZ  John  Hardy,  198  Bellingham  Ave. . . .Beach moot,  Masa  1 CFF  Raymond  Davis,  4 Slate  Ave Northfield,  Vt.  1 CJA  G.  E.  Nothnagle,  176  Waldemere  Ave.,  Bridgeport,  Conn. 

1 VC  Richard  Baer,  19  Westover  8t Pittsfield,  Masa  1 CFG  Elliott  Jackson,  10  Elmwood  Road . . . . Swampscott.  Mass.  1 CJB  Earl  J.  Beidenouer,  52  Fairfield  Ave. . .Bridgeport,  Conn. 

1 WP  Donald  B.  Clarke,  75  Yale  St Springfield,  Masa  1 CFH  Theodore  A.  Rich,  54  Glenwood  8t. Lynn,  Mass.  1 CJC  Paul  Hitcben,  256  Weetamoe  St Fall  River, 

1 WS  Herbert  A.  Wells,  161  Ballou  Ave Dorchester,  Masa  1 CFI  Frederick  W.  Pierce,  569  Bedford  St.  .Elmwood.  Masa  1 CJD  Donald  P.  Tucker,  220  Highland  Ave.,  Winchester,  u»«« 

1 WW  Frederick  Waite.  9 High  Rock  Way Allston,  Masa  1 CFJ  C.  F.  DeCosta,  44  E St South  Portland,  Me.  1 CJE  Horton  B.  Weaver,  603  AngeU  8t Providence,  B.  L 

1 CFK  William  J.  Kielar,  East  Main  8t. Orange,  Masa  1 CJF  Guilford  T.  Dunn,  32  Adams  St Fitchburg,  Masa 

1 AAM  Isaac  Goldstein,  36  Oswego  St Boston.  Mam  l CFL  Edwin  C.  8malley,  120  Myrtle  St West  Lynn,  Masa  1 CJO  Edward  J.  Lane,  35  Cooke  St Waterbury.  Conn. 

1 ABF  C.  P.  Boynton,  328  Greenwich  Ave ...  New  Haven,  Conn.  1 CFM  Morris  Hurvlta,  Rollins  PI Boston,  Masa  1 CJH  Mark  J.  Eaton,  44  North  Main  St Rutland.  VI. 

1 ABK  William  J.  Smith  So.  Westport.  Mam  l CFN  Walter  H.  Hanson Rockingham,  N.  H.  1 CJI  Alfred  W.  Hyde.  19  Caro  St Worcester,  Mam 

1 ACH  George  Dana  8pragne,  49  Elm  SL,  Wellesley  Hills,  Mam  1 CFO  Arthur  E.  Clough,  11  Highland  St. . . Somersworth,  N.  H.  1 CJJ  Boy  Scouts  of  America,  485  Columbus  At.,  Boston, 

1 ACM  Jamea  Alfred  Mulligan,  Shawsheen  Village,  Andover,  Mam  1 CFP  Francis  K.  Brown,  20  Greenwood  St Marlboro,  Mass.  1 CJK  E.  A.  Parker,  44  Wasb'gt'n  St.,  Newton  Lower  Falls,  Mass. 

1 ADI  Hiram  D.  Harris,  53  Williams  St... New  London,  Conn,  l CFQ  Lewis  C.  Leighton,  161  Fountain  8t.,  Providence,  R.  I.  1 CJL  Ellert  W.  Wbeelock  Sagamore,  Man. 

1 AEM  Michael  F.  Ooodell,  T9  Blossom  8t Chelsea,  Mam  1 CFB  James  Eldon,  1 Short  St Methuen,  Mam  1 CJM  F.  J.  McLane,  Jr.,  32  Underwood  8t.,  Fall  River,  Man. 

1 AFM  Harold  A.  White.  17  Prairie  Ave Auburndale,  Mam  1 CFS  W.  S.  Howland.  49  Pritchard  8t. 8omervllle,  Mass.  1 CJN  Herbert  J.  Smith,  7 Palmer  St Pawcatuck,  Conn. 

1 AFY  Oscar  H.  Crie,  233  Broadway Rockland,  Me.  l CFT  Kenneth  F.  Carlon,  185  Oakland  8t.,  Springfield,  Mam  1 CJO  Francis  C.  Gow,  198  Central  St Springfield,  Mam 

1 AGM  Henry  A.  Tadgell,  110  Porter  St Somerville,  Mam  l CFU  Lawrence  J.  Keenan,  53  Avon  8t Somerville,  Mam  1 CJP  Carl  C.  Howard,  10  Conwell  St Somerville,  Mam 

1 AGY  Arthur  N.  Fay,  22  Arlington  8t..Qiicopee  Falls,  Mam  1 CFV  H.  C.  Wears,  Jr.,  23  Trowbridge  Ave.,  NewtonvUle,  Mam  1 CJQ  John  a Nolan,  76  Fountain  8t Medford,  m«m 

1 AHZ  Howard  Noyes  Dole,  27  Columbus  Ave .. Haverhill,  Mam  l CFW  H.  Thomas  Caswell,  59  Wareham  St.,  Mlddleboro,  Mam  1 CJB  Herbert  M.  Cox,  Jr.,  6 Arbutus  Rd 8wampscott,  Ma- 

1 AIR  Edmund  P.  Crocker,  23  Hussey  8t Nantucket,  Mam  l CFX  Edward  Thomas  naynes  Bradford,  Vt.  1 CJ8  Lars  J.  Sandberg,  11  Wolcott  Bd Winchester, 

l AJF  Howell  B.  Morley,  38  Beacon  8t Boston,  Mam  ] CFY  Allen  Smith  Richmond,  14  High  St Auburn,  Me.  1 CIT  Andrew  A.  Stone,  76  Belmont  Ave Brockton,  Mam 

1 AM8  John  P.  Olson,  Glendale  Bd Sharon,  Mam  1 CFZ  James  W.  Leary,  11  Fairmont  Are Cambridge,  Mam  1 CJU  Thomas  C.  Crocker,  50  Locke  8t Ansonla,  Conn. 

1 A MV  Harrison  M.  Haskell,  Corey  Hill  Hosp ...  Brookline,  Mam  1 CJV  Arthur  E.  T.  Carlson,  57  Standish  St.  .Worcester,  Mam 

1 ANP  William  C.  Denis,  200  French  St Lowell,  Mass,  l CGA  William  H.  Wallace,  30  Hastings  St.,  Cambridge,  Mam  1 CJW  Waldemar  I.  Bends,  3 Prospect  St Fitchburg,  Mass. 

1 AOT  Wm.  J.  Martin,  538  Massachusetts  Are. .. Boston,  Mam  1 CGB  Hardwick  Academy  Hardwick,  Vt  1 CJX  Thurston  Stetson,  297  Bast  St Elmwood,  Me. 

1 ABM  Charles  S.  Crocker,  Box  41 Marston’s  Mills,  Mam  1 CGC  Milton  Scott,  284  Nichols  8t Bridgeport,  Conn.  1 CJY  B.  H.  Keith,  231  Plymouth  St..  East  Bridgewater,  Mass. 

1 ASX  Harold  B.  Richmond,  73  Harlow  St ....  Arlington,  Mam  1 COD  Walter  Gilbert  Cole Bradford,  Vt.  1 CJZ  Thomas  B.  Walsh,  31  Eighth  St Derby.  Conn. 

I A8Y  Horace  Goss,  Box  1 Esses,  Conn.  1 CGE  Walter  FLsher,  Rockwood  St Norfolk,  Mam 

l AWE  Norman  H.  Miller,  25  Phillips  St Providence.  B.  I.  1 CGF  Melville  Harding  Robbins,  17  West  St Bath,  Me.  1 CKA  Elno  A.  KaJander,  20  Dartmouth  St Maynard.  Mam 

1 AWT  Cart  W.  Phillips,  125  Center  St Malden,  Mam  1 CGG  Loring  L.  Marshall,  129  Grasmere  St Newton,  Mam  1 CKB  Harland  W.  Powers,  8 Lincoln  8t Maynard,  Mm 

1AXQ  Carl  T.  Chase  Kennebunkport,  Me.  1 CGH  Donald  H.  Muir,  10  Lynde  St Malden,  Mass.  1 CKC  Wilbur  T.  Moulton,  127  Paradise  Rd . . Swampsoott,  Mam 

1 AYH  Arnold  Neilson,  Box  946  Hartford,  Cona  1 CGI  Hugo  Felix  Walter,  1296  State  St Bridgeport,  Conn.  1 CKD  Douglas  C.  Beeman,  198  East  Ave Burlington,  Vt. 

1AZH  Joe.  C.  Saunders,  46  Washington  Pk.  .NewtonvUle,  Mam  1 CGJ  Justin  Peterson,  16  Willis  Court Lynn,  Mam  1 CKE  Harold  C.  Stewart,  185  Wabconab  8t . .Pittsfield,  Mass. 

1 CGK  M.  W.  Kurkdjle,  Brown  it  Winter  Sts. ..  .Weston,  Mam  1 CKF  Samuel  Groome,  Kent  8chool  Kent,  Conn. 

1 BCN  Edward  Gosselln,  69  So.  6th  8t Hartford,  Cona  l CGL  James  Norman  OsweU,  Pine  St 8outh  Paris,  Me.  1 CKO  L R.  Edwards,  Park  k Chalmers  8ts.,  Bridgeport,  Cona 

i BC8  Charles  F.  Woodbury,  12  Essex  8t Dover,  Me.  l COM  Lelghland  F.  Parkrr,  Crescent  Beach  St.,  Burlington,  Vt.  1 CKH  Alexander  K.  Lalnger  Dartmouth  College .. Hanover,  N.  H. 

1BDI  F.  Edward  Handy,  University  of  Maine Orono,  Me.  1 CGN  Untrios  AJamian,  78  Lafayette  Sq Haverhill,  Mam  1 CKI  Salvatore  Torneo,  33  Lewis  8t Wi rated.  Conn. 

1 BD8  Homer  G.  Hingwood,  646  8bawmut  Ave. . .Boston,  Mass.  1 CGO  Vahe  Johnson,  259  Farmington  Are Cranston,  K.  I.  1 CKJ  Harold  E.  Curtis,  Mechanic  8t Kennebunk,  Me. 

1 BFC  Harold  H.  Bod  well.  Old  Colony  Bd Meriden,  Cona  1 CG?  Offln  a Boardmsn.  49  Mt.  Vernon  St.,  Braintree,  Mass.  1 CKK  Elgar  L.  8t  Clair,  70  Fenton  Ave Laconia,  N.  H. 

I BII  Jay  8.  Buckley,  10  Hillside  8t 8o.  Norwalk,  Cona  1 COQ  Otto  H.  Eger,  1097  Main  St Holyoke,  Mam.  1 CKL  Harold  W.  Castner,  15  Ttemple  St Portland,  Me. 

1 BIN  Alfred  C.  Keller.  Merritt  8t Bridgeport,  Cona  1 CGR  Francis  D.  Burnett,  72  Converse  St. . . Longmeadow,  Mass.  1 CKM  Roble  H.  Bissau,  North  St Medfldd,  Mam 

1 BJA  Royal  D.  Chandler,  52  Oakley  Bd Belmont,  Mam  1 COS  Glenn  C.  Sabin,  44  Maple  St Northampton,  Mass.  1 CRN  Richard  E.  Burton,  323  Clark  Bd Brookline,  Mass. 

1 BKN  Wilfred  Vlgneatdft  (The  Airfone  Co.),  103  Merrimack  St.,  l COT  Wilbur  Newton,  69  Arnold  Ave Bdgewood,  R.  I.  1 CKO  Allan  H.  Adams,  Littleton  St Chelmsford,  Mass 

Haverhill,  Masa  1 CGU  Sidney  B.  Coleman  Dayton,  Me.  1 CKP  George  H.  Finney,  84  Prospect  8t.,  8o.  Manchester,  Conn 

1 BLE  Harold  B.  McNamara,  23  Alpine  8t Arlington,  Mass.  1 COV  F.  T.  Holmes,  Bradleyvflle  Rd Waterbury,  Conn.  1 CKQ  Everett  H.  McRonald,  27  Belknap  St Portland,  Me 

1 BML  Edward  B.  Carter,  5 White  St Haverhill,  Mam  1 CGW  Trumen  Wesley  Hlckcox,  229  Cooke  St.,  Waterbury,  Cona  1 CKB  Chari**  8.  Doe,  Maple  HUl  Farm Walpole,  N.  H 

1 BNG  Theodore  Taylor,  167  Salisbury  Id. . . .Brookline,  Mam  1 CGX  Arthur  William  Oanx,  39  Viola  St Providence,  R.  L 1 CK8  Ralph  P.  Sterritt,  16  Ridge  Rd Waverly,  Mass 

1 BOY  Henry  C.  Aspinall Oakville,  Cona  1 COY  John  Joseph  Brennan,  206  Willow  St. . .Lawrence,  Mam  1 CRT  W.  W.  Lana,  697  Westminster  Hill  Rd.,  Fitchburg,  Mass. 

1 BQD  a M.  Matbewsoa,  39  Rhode  Islam!  Are.,  Newport,  R.  I.  1 CGZ  Kenneth  B.  Swett,  21  Holman  Ave. .. Leominster,  Mam  1 CKU  George  K.  Webb,  Summer  Rt Kennebunk,  Me 

1 BUO  Emil  F.  Karklln,  2261  Centro  St.. Wait  Roxbury,  Maas.  1 CKV  Kenneth  G.  MacLean.  10  Blot  St Quincy.  Mass 

1 BVG  Everett  M.  Maguire,  75  Lawn  Ave Woodfords,  Me.  1 CHA  Philip  Darche,  46  Progrem  St Ablngton,  Mam.  1 CKW  Stanley  R.  Ames,  34  Prospect  8t Rockland.  Mast 

l BZC  Roy  8.  Lltle,  Bllot  k Capon  Rd Bwampscott,  Mam  1 CHB  John  Ant  in  Kelly,  17  Park  8t Haverhill,  Mam  1 CKX  H.  E.  Blssell,  Jr.,  22  Van  Baren  Are. ..  Norwalk,  Conn 

1 B2G  Everett  Radio  Club,  81  Swan  8t Everett,  Mam  1 CHC  W.  S.  Van  Brocklln,  52  Guernsey  St.,  Roellndalo,  Mam  1 CKY  Harold  H.  Morrell,  52  Goff#  St New  Haven,  Conn 

1 CTTD  Robert  C.  Duncan,  27  Adams  Ave Watertown,  Mass.  1 CKZ  Raymond  W.  Needham,  10  Grow  8t Pittsfield.  Mam 

1 CAV  L E.  Tleehuret,  76  Iretag  St Wart  Somerville.  Mam*  1 CHE  John  E.  lllgley,  278  East  Main  8t..  North  Adams,  Mam 

1 CHT  Clarence  F.  Wood,  39  Cheever  8t Milton,  Mam  1 CLA  Herbert  Nelson  BrownD,  47  Fair  8t. . .Nantucket,  Mam 

X CDS  Henry  A.  Cain,  598  Ash  8t Brockton.  Mam  1 CHO  R.  G.  Matheson.  282  Washington  8t.,  Gloucester,  Mam  1 CLB  Chester  Wirt  White,  436  Main  St Lewiston,  Me 
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1 CLC  Frank  Otis  Frowne,  55  May  St So.  Attleboro,  Mast. 

1 CLD  Arthur  W.  Johnson,  6 Watson  Are Worcester,  Mia. 

1 CLE  Ernest  M.  Howland.  18  Cottage  St Elmwood,  Man. 

1 CLF  Edward  Everett  Hale,  226  Main  St Webster,  Maas. 

1 CLO  Frank  H.  Conant,  24  Third  St Attleboro,  Mass. 

1 CLH  John  T.  Griffin,  30  Edison  St Quincy,  Mass. 

1 CLI  Harry  W.  Thomson,  Grove  St Mlllbury,  Mass. 

1 CU  Harold  F.  Davis  Northfleld,  Mass. 

1 CLK  L.  A.  Gould,  Sballt  Bldg,  Middle  St.,  Bridgeport,  Conn. 

1 CLL  Elmer  E.  Waeger,  25  Tannery  St Cambridge,  Mass. 

1 CLM  Thomas  Bastable,  77  Cleveland  St Malden,  Mass. 

1 CLN  Carl  Henry  Blron,  1097  Tyler  St Pittsfield,  Mass. 

1 CLO  Donald  J.  Baker,  718  Maple  Ave Hartford,  Conn. 

1 CLP  Laurance  8mltb  Hovey,  217  Main  St Bradford,  Mass. 

1 CLQ  James  J.  Welch,  107  Mason  St Salem,  Mass. 

1 CLR  Mitchell  Adams,  Jr..  225  Hunts  Avc Pawtucket.  R.  1. 

1 CLS  Richard  Warren  Jones,  50  Main  St Plymouth,  Mass. 

1 CLT  Joseph  M.  Wlsbengrad,  3620  Main  St ..  Bridgeport,  Conn. 
1 CLU  Emile  Sutherland,  31  Hadley  St... No.  Cambridge,  Mass. 
1 CLV  Laurence  W.  Murray.  150  Essex  St . . . Cliftondale,  Mass. 

1 CLW  Albert  A.  Johnson,  1419  Beacon  St Brookline,  Mass. 

1 CLX  George  F.  Caldwell,  Main  St 8tockbrldge,  Mass. 

1 CLT  George  Lorlne  Penney,  7 Burrlt  St Nashua,  N.  H. 

1 CLZ  F.  H.  Smyser,  683  Washington  St Brookline,  Mass. 

1 CMA  John  Q.  Krels,  3055  State  8t No.  Haven,  Conn. 

1 CMB  Edward  Venner,  24  May  8t No.  Andover,  Mass. 

1 CMC  Michael  John  Welsh,  43  Sanford  8t Melroee,  Mask 

1 CMD  Henry  W.  Saunders,  8 Spring  St Westbrook,  Me. 

1 CME  Raymond  Dana  Kneeland,  63  Pond  St . Georgetown,  Maas. 

1 CMF  William  A.  Nash,  457  Main  St Biddeford,  Me. 

1 CMG  Harry  Irrir*  Heaney,  Ayer  Ave Lowell,  Mass. 

1 CMH  Louis  Risoll,  1 Washington  Sq Salem,  Mass. 

1 CMI  B.  F.  Cutter,  1009  Westminster  St ...  Providence,  R.  I. 

1 CMJ  Max  Ortelt,  27  Sampson  St Providence,  R.  I. 

1 CMK  Philip  Henry  Bloom,  682  East  8t Holyoke,  Mass. 

1 CML  Thomas  F.  McNamara,  134  Taylor  St.. Waltham,  Mass. 

1 CMM  William  Purdy,  33  Laurel  St Watertown,  Mass. 

1 CMN  H.  G.  Dolphin,  213  Commerce  St.  ...New  Haven,  Conn. 

1 CMO  Luther  A.  Jones,  Bourne  St Kennebunk,  Me. 

1 CMP  William  B.  Jackson,  7 DeFoe  PI Providence,  B.  I. 

1 CMQ  Edwin  Sargeant,  07  Alger  Ave Providence,  R.  I. 

1 CMR  John  Lincoln  Perkins,  34a  Tower  8t. . .Somerrille,  Mam. 

1 CMS  Edward  F.  Curley,  210  W.  London  8t Lowell,  Mass. 

1 CMT  George  R.  Cogswell,  18  Concord  Ave. ..  Cambridge,  Mass. 

1 CMU  Warren  Higgins,  406  Hollis  St Framingham,  Mass. 

1 CMV  Bernard  C.  McQolre,  201  Foster  8t Lowell,  Mass. 

1 CMW  Roger  W.  Dodd,  43  Alpha  Rd Dorchester,  Mass. 

1 CMX  Jefferson  Borden,  IV,  291  Cherry  8t...Fall  River,  Mass. 

1 CMT  Francis  E.  Tyburc,  174  Derby  St 8alem,  Mass. 

1 CMZ  George  F.  Cory,  383  Cottage  8t New  Bedford,  Mass. 

1 CNA  Walter  A.  Knlgbt,  47  Church  8t Hudson,  Mass. 

1 CNB  Jamieson  B.  Hall,  Fort  Andrews Boston.  Mass. 

1 CNC  Howard  Hicks,  298  Wlnthrop  Ave Revere,  Mass. 

1 CND  Bartlett  W.  Bibby,  34  High  8t West  boro.  Mass. 

1 CNE  Charles  E.  Lynch,  175  Hinckley  8t.  .Northampton,  Mass. 
1 CNF  William  8.  Allen,  8t.  Mark's  School ...  Southboro,  Mass. 

1 CNG  William  A.  Osborne,  Jr.,  Main  St Hyannis,  Mass. 

1 CNH  G.  N.  Bang,  c|o  Army  k Navy  T.M.C.A.,  Newport,  R.  I. 

1 CNI  Harold  C.  Reynolds,  14  Lakevlew  Ave Lynn,  Mass. 

1 CNJ  Andrew  R.  Con  net,  07  Whitmarsh  St. . .Providence,  B.  I. 

1 CNK  Harlan  Boss  Watson,  25  Wilson  8t Burlington.  Vt. 

1 CNL  Edwin  A.  Goodwin,  127  High  St Somersworth,  N.  H. 

1 CNM  John  A.  Lucas,  547  Bruce  Ave 8tratford,  Conn. 

1 CNN  Herbert  Thomas  Osgood,  1 Brooks  Court 8alem,  Mass. 

1 CNO  Arlington  Bell.  88  8outh  8t 8tamford,  Conn. 

1 CNP  Everett  L.  Roberts,  34  81xth  St Bangor,  Me. 

1 CNQ  Joseph  B.  Maher,  Anderson  Ave Woodmont,  Conn. 

1 CNR  Delta  Electric  Company,  058  Main  8t.  .Worcester,  Mass. 

1 CN8  Thomas  H.  Gavin,  583  Centre  8t Fall  River,  Mass. 

1 CNT  Russell  8.  Mears,  371  Main  St Haverhill,  Mass. 

1 CNU  Hermon  B.  Dyke,  197  St.  Bcrtolph  8t Boston,  Mass. 

1 CNV  Owen  R.  Garfield,  9 Webster  8t Middleboro,  Mass. 

1 CNW  Remo  Fontana,  48  Bosworth  8t..West  8pringfleld,  Mass. 


1 CNX  Chas.  A.  Kelleber,  81  Plymouth  St.,  No.  Abmgton,  Mass. 

1 CNY  John  Randolph  Quick,  12  Park  St Lynn,  Mass. 

1 CNZ  Frank  W.  Harney,  229  Harvard  St. ..  .Cambridge,  Mass. 

1 COA  Robert  L.  Northrop,  125  Ocean  8t..*. Lynn,  Mass. 

1 COB  M.  F.  Damon,  6 Church  St . . . Weymouth  Heights,  Mass. 

1 COC  Ervin  L.  Crandell,  31  St.  Luke’s  Rd Allston,  Mass 

1 COD  Arlington  Radio  Club,  15  Faster  St. ..  .Arlington,  Mass. 

1 COB  Clifford  L.  Walton,  286  Front  8t So.  Portland,  Me. 

1 COF  Middleboro  Y.M.C.A.,  No.  Main  St. ..  .Middleboro,  Mass. 

1 COG  Donald  0.  Friend,  623  Main  St Woburn,  Mass. 

1 COH  Norman  H.  Young,  87  Main  St Malden,  Mass. 

1 COI  Stephen  D.  Trafton,  323  Minot  Ave Auburn,  Me. 

1 COJ  Edw.  J.  Murphy,  27  Columbia  Rd.  ..No.  Andover,  Mass. 
1 COK  New  Lon.  Radio  Club,  44  Meridian  8t.,  New  London,  Conn. 

1 COL  Ralph  H.  8pauldlng,  71  Plggott  Rd Medford,  Mass. 

1 COM  Francis  J.  Sweeney,  83  Yorktown  St Somerville,  Mass. 

1 CON  Frederick  B.  White,  141  Columbia  Ave. . .Cranston,  R.  1. 

1 COO  Winfred  J.  Lindsay,  Main  8t MlUbury,  Mass. 

1 COP  Robert  a Ling,  18  Porter  St Danvers,  Mass. 

1 COQ  Samuel  Brestln,  28  Water  St Danvers,  Mass. 

1 COR  L.  W.  Pomeroy,  303  Hannibal  Hamlin  Hall,  Orono,  Me. 

1 COS  John  F.  Karl,  7 Wilcox  St New  Haven,  Conn. 

1 COT  Ralph  C.  Hollla,  22  Cleveland  Ave Braintree,  Mass. 

1 COU  Bernard  L.  Cook,  104  College  Ave Medford,  Maas. 

1 COV  E.  Whltford  Merritt.  High  8t No.  Scltuate,  Mass. 

1 COW  Fred  J.  Thompson,  Main  St West  Upton,  Mass. 

1 COX  Auburn  Electrical  Co.,  95  Turner  St Auburn,  Me. 

1 COY  J.  E.  L«  Marche,  1038  Massa.  Avc. ...  Cambridge,  Mass. 
1 COZ  James  W.  Thompson,  28  Channlng  8t. . .Newport,  R.  L 

1 CPA  J.  W.  Spalding,  304  Greenwich  Ave.. New  Haven,  Conn. 

1 CPB  Henry  J.  Welsh,  8 Sharon  Rd Quincy,  Mass. 

1 CPC  Wilder  Arthur  Fernald,  15  Cambridge  St.,  Lowell,  Mass. 
1 CPD  Samuel  J.  Tlllotaon,  55  Fountain  8t. . . .Worcester,  Mass. 

1 CPE  Frank  Robert  Leave,  2 Pearl  8L Dorchester,  Mass. 

1 CPF  John  A.  Grant,  15  Elm  St Everett,  Mass. 

1CPG  Arthur  F.  G.  Bruder,  High  8t Upton.  Mass. 

1 CPH  Paul  St.  Jacques,  Jr.,  272  Adams  St .. Woonsocket,  R.  I. 
1 CPI  Waldo  James  Kelley,  26  Winsor  St ...  Watertown,  Mass. 

1 CPJ  Ralph  F.  Atwood,  61  Howard  8t Reading,  Mass. 

1 CPK  Paul  Alfred  Carroll,  12  John  St Reading.  Mast. 

1 CPL  Harold  B.  Reynolds,  212  Albion  8t Wakefield,  Mam. 

1 CPM  Perry  P.  Nichols,  R.  F.  D Randolph.  Vt. 

1 CPN  Paul  Milton  Morse,  4 Humboldt  Ave ....  Worcester,  Mass. 

1 CPO  Robert  P.  Slayton,  Portland  St MorrlsvlUe,  Vt. 

1 CPP  Bernard  K.  Newman,  7 Qulntard  Ave . . Bo.  Norwalk,  Conn. 

1 CPQ  Frank  I.  Bickford.  137  BurrlU  St Bwampscott,  Mass. 

1 CPR  Thornton  Academy,  Main  St Saco,  Me. 

1 CP8  C.  W.  Howard,  261  Huntington  St.  . .New  London.  Conn. 
1 CPT  Maurice  W.  Clayton,  7 Briggs  Court.  .New  Bedford,  Mass. 
1 CPU  8.  F.  Beauchamp.  759  Chicopee  St.,  Williamansett.  Mass. 

1 CPV  Paul  E.  Boyce,  592  Central  Ave Westville,  Conn. 

1 CPW  Selwyn  N.  Blake,  Jr.,  Ill  Wlnthrop  Bd.,  Brookline,  Mats. 

1 CPX  Roger  Williams,  44  Pitman  St Providence,  R.  I. 

1 CPY  Paschal  Ierardi,  38  Campfleld  St Hartford,  Conn. 

1 CPZ  Francis  P.  Pallottl,  176  Preston  St Hartford,  Conn. 

1 CQA  Herbert  L.  Eby,  383  Connecticut  Ave.,  Bridgeport,  Conn. 
1 CQB  John  Henry  Kelly,  Jr.,  38  Carroll  Ave. . . .Newport,  B.  I. 

1 CQC  Hal  I.  Jayne,  103  Cottage  St Bridgeport,  Conn. 

1 CQD  Albert  8.  Brookes.  Salisbury  School Salisbury,  Conn. 

1 CQE  William  C.  Schappa,  144  Dover  8t. . . .New  Haven,  Conn. 

1 CQF  I^e  D.  Bowman,  88  Summer  St 8pringfleld,  Vt. 

1 COG  James  R.  W»k  e.  Rnval  MID*  Riverpoint,  R.  I. 

1 CQH  William  H.  Burke,  Fellows  Bd Ipswich,  Mass. 

1 CQI  William  H.  8mlth,  232  HowanJ  Ave. ..New  Haven,  Conn. 

1 CQ.I  Neal  Dow,  17  Lincoln  St Exeter,  *N.  H. 

1 CQK  John  L.  Peters  East  Holllston,  Mass. 

1 CQL  Waldo  M.  Sanborn,  18  Merrimack  8t. ..  .Concord,  N.  H. 

1 CQM  George  Read  Town,  18  Church  8t Poultney,  Vt. 

1 CQN  Arthur  E.  Parker,  14  Chestnut  8t Auburn,  Me. 

1 CQO  F.  8.  Huddy,  The  Choate  School Wallingford,  Conn. 

1 CQP  Russell  E.  Cushing,  21  Elbridge  St ....  Worcester,  Mass. 

1 CQQ  Perry  F.  Van  Dereee,  70  Buggies  St Roxbury,  Mass. 

1 CQR  Lawrence  E.  Marston.  76  Goff  St Auburn,  Me. 


1 CQS  Edward  W.  Ljongqulal,  28  Madison  Ave ..  Hartford,  Conn 

1 CQT  Robert  A.  Martin.  193  College  St. Lewiston,  Ma. 

1 CQU  Dexter  B.  Waterhouse,  193  College  St. . . Lewiston,  M*. 

1 CQV  Philip  M.  Houston,  58  Elm  St. Bradford,  Man. 

1 CQW  Russel  E.  Thomas,  105  Bellevue  Ave Newport,  R.  1. 

1 CQX  Kenneth  G.  Callahan,  Cottage  8t Sharon,  Man. 

1 CQY  Elmer  Ralph  Merrow,  208  Main  St Auburn,  Ma. 

1 CQZ  Claude  H.  Leroux,  74  Franklin  St ...  New  Britain,  Conn. 

1 CRA  Winslow  H.  Plllsbury,  42  North  St Saco,  Ma. 

1 CRB  John  Wm.  Fischer,  Jr.,  5 Hawthorne  PI.. Milford,  Conn. 
1 CRC  Emery  E.  Neff.  400  Waverley  Oaks  Rd..  Waltham.  Man. 

1 CRD  Charles  M.  Nash,  51  South  St PlainriUe,  Man 

1 CRE  Edward  H.  Digglns,  35  Stone  Ave ....  Somerville,  Man 

1 CRF  Frederick  E.  Allen,  21  Cross  St Brockton,  Man 

1 CBQ  F.  L.  Curran,  96  North  Bend  St Pawtucket,  R.  L 

1 CHH  B.  W.  Thomas,  674  Washington  Ave.,  West  Haven,  Conn. 
1 CRI  Stanley  N.  Read,  191  Alabama  Ave. ..  Providence,  R.  L 

1 CRJ  Carl  D.  Hichborn,  11  Spring  St Foxcrofl,  Me. 

1 CRK  Robert  L.  Allen,  119  Derby  St New  Haven,  Conn. 

1 CRL  Bridgeport  High  School Bridgeport,  Conn. 

1 CBM  George  Parker  Lawton,  Tiverton  4 Corners,  Tiverton,  R.  L 
1 CRN  Reginald  V.  Peirson,  4 Coggeshall  Ave . . . Newport,  R.  L 

1 CBO  Robert  Warner,  1 Kennedy  Rd Cambridge,  Man 

1 CEP  Donald  W.  Kii*.  396  Walnut  8t Springfield,  Man 

1 CBQ  Joseph  Poscavage,  281  No.  Main  8t Antonia,  Conn. 

1 CRB  Gordon  B.  Dailey,  65  Chatham  St.... New  Haven,  Com 

1 CR8  Henry  R.  Bartlett.  28  First  St Pittsfield,  Man 

1 CRT  Leon  A.  Richardson,  7 Pleasant  8t ..  Farmington,  N.  H. 

1 CRU  George  D.  Littlefield,  Main  St Searsport,  Ma. 

1 CBV  John  Lee  Pike,  28  Oak  St So.  Portland,  Ms. 

1 CRW  Jrfrey-Nlchols  Motor  Co.,  971  Commonwealth  Ave., 

Boston,  Man 

1 CRX  Charles  Desell ier,  74  Clay  St Cambridge,  Man 

1 CRT  George  N.  McNeil,  347  Unwood  Ave .. Newton vllJe,  Man 
1 CRZ  Richard  M.  Longley,  45  Grove  St. PeUrboro,  N.  H. 

1 CSA  John  F.  Cole,  136  Perkins  8t Somerville,  Maas. 

1 C8B  Thorndike  B.  Bliss,  312  Maple  8t Danvers,  Maas. 

1 CSC  Fred.  8.  Robbins.  31  West  Baltimore  8L,  Lynn,  Maas. 

1 CSD  C.  M.  Janvrin,  976  Connecticut  Ave.,  Bridgeport,  Conn. 

1 CSE  Edward  G.  Howe,  409  So.  Union  St Burlington,  Vt. 

1 CSF  John  H.  Ellison,  32  Bow  8t Somerville,  Maas. 

1 CSG  Turner  W.  Learned,  144  Veranda  8t Portland,  Mi. 

1 CSH  Wilfred  J.  Peltier.  40  Austin  St Cambridge,  Man 

1 CSI  Uoyd  G.  Manchester,  58  Spencer  St Wlnsted,  Conn. 

1 CSJ  Adrien  Roy,  215  Blake  8t Lewiaton,  M* 

1 CSK  Lloyd  A.  Blanchard,  248  N.  Main  St. . .Springfield,  Man 

1 CSL  I.  B.  Woundy,  16  Railroad  ave New  Canaan,  Conn. 

1 CSM  Wlnthrop  Martin,  16  Montgomery  Ave. . . 8omerriUe,  Maas. 

1 CSN  William  J.  Bentley,  3546  Washington  St. ..Boston,  Man 

1 CSO  Vernon  A.  Luce,  25  Canby  St Holyoke,  Maas. 

1 CSP  Charles  J.  Mudrl,  1927  8eavlew  Ave. ..  Bridgeport,  Conn. 

1 CSQ  Terrance  J.  Lomax,  Jr.,  74  Conant  St.  .Fall  River,  Man 

1 CSR  Harold  S.  Pike,  16  Maxson  St West  Mystic,  Conn. 

1 CSS  Glen  A.  Hall  Boses  wen,  N.  B. 

1 CST  Edward  Ellis,  147  Harold  St Roxbury,  M— 

1 CSU  Carl  B.  Curtice,  83  Kaposla  St Auburndale,  »*■«« 

1 CSV  Gerald  C.  Qoudy,  8e wall's  Hill York  Village,  Me. 

1 C8W  Chester  F.  Scott,  29  Alice  Ave Woonsocket,  R.  I; 

1 CSX  Raymond  0.  Mortensen,  171  Cherry  8t... Malden,  Mass. 

1 CST  George  H.  Rodlck,  36  Eisner  Ave So.  Portland,  Me. 

1 CSZ  John  B.  Bussell,  Jr.,  33  Newcastle  Rd ...  Brighton,  Maas. 

1 CTA  Thomas  H.  Eames,  11  Chapel  St.,  West  Somerrille.  Man 

1 CTB  Edward  I.  Phillips,  12  Ward  PI West  Haven,  Conn. 

1 CTC  Melvin  H.  Johnson,  104  Johnson  Ave. . .Wlnthrop,  Maas. 

1 CTD  Robert  0.  Scofield,  95  North.  8t Stamford,  Conn. 

1 CTE  Hollis  Bradbury,  115  Whitney  St Auburn,  Me. 

1 CTF  Walter  W.  Tajlor,  50  Clifford  8t Taunton,  Mass. 

1 CTG  Raymond  A.  Harris,  66  Prospect  Ave ....  Norwood,  Man 

1 CTH  Everett  J.  Coulson,  54  Franklin  8t Whitman,  Maas. 

1 CTI  Frederick  A.  Ells,  Jr.,  2 Mott  Ave Norwalk,  Conn. 

1 CTJ  George  C.  Barney,  524  Goebel  St Berlin,  N.  H 

1 CTK  Carl  B.  Newman,  15  Proctor  St Worcester,  Mm 


Second  District 


2 BXI  Police  Dept.  (C.  Coffey,  Opr.),  City  Hall,  Jersey  City,  N.  J.  2 BYT 

2 BXJ  Wesley  B.  Simpson,  207  fth  Ave Brooklyn,  N.  T.  2 BYZ 

2 BXK  Richard  8.  Young,  380  Rugby  Bd Brooklyn.  N.  Y. 

2 BXL  Brenneman  Quereau,  New  York  Ave. . . White  Plains,  N.  Y.  2 BZA 

2 BXM  Milton  Beards.  7304  3rd  Ave Brooklyn,  N.  Y. 

2 BXN  Erwin  William  Vogel,  61  Southern  Blvd ..  New  York  City  2 BZB 

2BX0  Joseph  Leone,  2275  Bassford  Ave Bronx.  N.  Y.  2 BZC 

2BXP  Thomas  E.  Platt,  215  Dunellen  Ave Dunellen,  N.  J.  2 BZD 

2 BXQ  Oscar  A.  Hanger,  R.F.D.  No.  3,  Box  152.  .Haledon,  N.  J.  2 BZE 
2 BXR  Samuel  C.  Hooker,  Jr.,  82  Bemsen  St ...  Brooklyn,  N.  Y.  2 BZF 

2BX8  Stanley  Kelper,  1571  First  Ave New  York  City  2 BZG 

2 BXT  Robert  Dixon  8mith,  55  La  8alle  St New  York  City 

2 BXU  Anthony  J.  Purcell,  41  Carleton  St.. East  Orange,  N.  J.  2 BZH 

2 BXV  William  A.  Miller,  R.F.D.  No.  4.. New  Brunswick,  N.  J.  2 BZI 

2 BXW  Archie  W.  Cullen,  Main  8t Altamont.  N.  Y.  2 BZJ 

2 BXX  Joe  Wagner  Adelphia,  N.  J.  2 BZK 

2 BXY  Edward  Gundrum,  303  Cherry  St Elizabeth,  N.  . I.  2 BZM 

2 BXZ  Harold  Arthur  Weeks,  64  8teers  Ave ..  Schenectady,  N.  Y.  2 BZN 

2 BZO 

2 BYA  Burton  T.  Vafl,  172  Lorraine  Ave 8cbenectady,  N.  V.  2 BZP 

2 BYB  Not  Issued.  2 BZQ 

2 BYC  Daniel  White  Smith,  South  8t Oyster  Bay,  N Y.  2 BZB 

2 BYD  Michael  J.  Zaleskl,  350  Port  Ave Elizabeth,  N.  J.  2 BZS 

2 BYE  Henry  C.  Hunter.  217  East  7th  8t Plainfield,  N.  J.  2 BZT 

2 BYF  Kelly  k Phillips  (L.  Jaequet,  Opr.),  312  Flatbush  Ave.,  2 BZU 

Brooklyn,  N.  Y. 

2 BYG  Harry  Emil  Wlrth,  519  W.  121st  St New  York  City  2 BZV 

2 BYH  A.  G.  Larsen.  27  Mackey  Ave.  .Port  Washington,  N.  Y.  2 BZW 

2 BIT  Ernest  Thelen,  Belmont  Ave No.  Haledon,  N.  J.  2 BZX 

2 BYJ  Morris  Levy,  233  Division  8t New  York  City  2 BZY 

2 BYK  Louis  Oroin.  54  Cook  St Brooklyn.  N.  Y.  2 BZZ 

2 BYL  Elliott  Blood,  Westervelt  PI West  Englewood,  N.  J. 

2 BYM  George  8belgell,  269a  17th  St Brooklyn,  N.  Y.  2 CAA 

2 BYN  Benjamin  Christie,  538  E.  145th  St Bronx,  N.  Y.  2 CAB 

2 BYO  Moe  Joffe,  52  West  117th  8t New  York  City  2 CAC 

2 BYP  James  Millen,  140  Fife  St Forest  Hills,  N.  Y.  2 CAD 

2 BYQ  Martin  Landesberg,  853  Lafayette  Ave.  .Brooklyn,  N.  Y.  2 CAE 

2 BYR  Henry  Furch,  258  Johnston  Ave Jersey  City,  N.  J.  2 CAF 

2 BYS  Lee  P.  Davis.  Jr.,  18  Lake  Ave Yonkers,  N.  Y.  2 CAG 

2 BYT  Charles  E.  Francis,  1662  70th  St Brooklyn,  N.  Y.  2 CAH 

2 BYU  Fred  Hlrsch,  3568  Park  Ave Bronx,  N.  Y.  2 CAI 

2 BYV  Hugh  V.  D.  Roberts,  296  Fulton  8t Jamaica.  N.  Y. 

2 BYW  Benjamin  Alan  Mayhew,  Laurel  Ave Tenafly.  N.  J.  2 CAJ 

2 BYX  Hubert  A.  Greenldge,  56  W.  139th  8t.  .New  York  City  2 CAK 


Frank  V.  Bremer,  421  Summit  Ave. .West  Hoboken,  N.  J.  2 CAL 
W.  C.  Vlnlng,  15  Ridgeriew  Ave.... White  Plains,  N.  Y. 

2 CAM 

D.  KlUoch  Co.  (R.  Nordstrom,  Opr.),  1675  E.  13th  St.,  2 CAN 

Brooklyn,  N.  Y.  2 CAO 

Walter  H.  Sperr,  1241  E.  34th  St Brooklyn.  N.  Y.  2 CAP 

Ralph  Rosenberg,  120  E.  86th  8t New  York  City 

A.  Nielson,  113  Bayriew  Ave... Port  Washington,  N.  Y.  2 CAQ 
Howard  C.  Coleman,  39  Carman  8t . . . . Patchogue,  N.  Y. 

John  Dickson  Sembler Locust  Valley,  N.  Y.  2 CAR 

Floyd  Arthur  Chichester,  318  East  Constance  Court, 

Hammels,  Rockaway.  Beach,  N.  Y.  2 CAS 
David  John  Scott,  1032  Evergreen  Ave. . . PUtlnfleld,  N.  J. 

Timothy  J.  Smith,  East  Main  St Sayresrille,  N.  J.  2 CAT 

Walter  H.  Grove,  Jr.,  West  Main  St . . Farmlngdale,  N.  J. 

Edward  Harbollck  Buchanan,  N.  Y.  2 CAU 

Arthur  M.  Mapes,  58  Railroad  Ave Patchogue,  N.  Y. 

Edwin  Hobbs,  8ycamore  Ave Little  Silver,  N.  J.  2 CAV 

Paul  Rizzo,  571  3»th  St Brooklyn,  N.  Y.  2 CAW 

Frank  H.  Wilson,  11811  97th  Ave ...  Morris  Park,  N.  Y.  2 CAX 
Rollin  Edward  Priest.  161  West  66th  St..  New  York  City  2 CAY 

Henry  Bentman,  1529  Hoe  Ave Bronx,  N.  Y.  2 CAZ 

Carlos  Ellison,  3301  Broadway New  York  City 

John  Heddaeus,  522  Greene  Ave Brooklyn,  N.  Y.  2 CBA 

Irrlngton  High  School  (Frank  Harrison,  Opr.),  2 CBB 

Madison  Ave.,  Irvington,  N.  J. 

William  L.  Eckert.  291-93  Broadway Astoria,  N.  Y.  2 CBC 

Walter  Andrew  Kempf,  1090  Julia  St.,  Elizabeth,  N.  J.  2 CBD 

Herman  Wolbarst,  299  East  8th  St New  York  City  2 CBE 

R.  W.  Hartman,  203  East  175th  8t Bronx.  N.  Y.  2 CBF 

William  Owens,  1435  54th  St Brooklyn.  N.  Y.  2 CBG 

2 CBH 

Alan  MacDonough.  1186  Madison  Ave... New  York  City  2 CBI 

Charles  Miller,  379  Avenue  E Bayonne,  N.  J.  2 CB.I 

A.  Winterhalter,  883  Delafleld  Ave.  .8taten  Island,  N.  Y.  2 CBK 

Emil  Rpisak.  52  East  24th  St Bayonne,  N.  J. 

C.  E.  Litchfield,  261  North  19th  St..  East  Orange,  N.  J.  2 CBL 
William  W.  Crosby,  542  West  124th  8t..New  York  City  2 CBM 

Victor  E.  Paterno,  538  56th  St Brooklyn,  N.  Y.  *2  CBN 

Llewelyb  L.  B.  Summers Wbltestone,  Queens,  N.  Y.  2 CBO 

Tiber  Drug  Co.  (John  Nutley,  Opr.),  387  Fulton  St.,  2 CBP 

Jamaica.  N.  Y.  2 CBQ 
H.Roas-Clnnia,260  Oakwocd  Ave.  .West  New  Brighton,  N.  Y.  2 CBR 
George  Matthew  Moehren,  2039  Creston  Ave.,  Bronx,  N.  Y.  2 CBS 


Standard  Electric  Co.  (H.  Lublnsky,  Opr.). 

41  South  Orange  Are.,  Newark,  N.  J 

August  Harms,  210  Church  St Freeport,  N.  Y. 

John  Johnson,  149  Robinson  Ave Newburg,  N.  Y. 

Not  assigned. 

J.  B.  Ferguson,  Ship  Owners’  Radio  Serv.,  Inc., 

80  Washington  St.,  New  York  City 
C.  M.  Sherwood,  Ship  Owners’  Radio  Serv.,  Inc., 

724  Carroll  St.,  Brooklyn,  N.  Y. 
Louis  F.  Gray,  Ship  Owners’  Radio  Serv.,  Inc., 

60  Burgess  PL,  Passaic,  N.  J. 
Charles  E.  Maps,  Ship  Owners’  Radio  Serv.,  Inc., 

178  Woodworth  Ave.,  Yonkers,  N.  Y. 
R.  J.  Ketcham,  Ship  Owners'  Radio  Serv.,  Inc., 

1098  Woodycrest  Ave.,  New  York  Cltj 
W.  J.  Roche,  Ship  Owners’  Radio  Serv.,  Inc., 

821  Foster  Ave.,  Brooklyn,  N.  Y. 
E.S. Guilford,  Main  St..  P.O.Box  224,  Farmlngdale,  N.  J. 
Wallace  John  Cronin,  123  Bruno  St.,  Bchenectady,  N.  Y. 
Leslie  Cramer,  158  Nielson  St. . . .New  Brunswick,  N.  J. 
Edwin  0.  Compton,  117  Branch  Ave... Red  Bank,  N.  J. 
Henry  Mlcbalovlch,  299  Francis  Ave ..  Schenectady,  N.  Y. 


Bertram  S.  Bickelhaupt,  876  E.  182nd  St.. Bronx,  N.  Y. 
Kenneth  S.  Coyle,  Maple  Ave.,  Box  234,  R.F.D.  No.  7, 
Alplaus,  Schenectady,  N.  Y. 

Ambrose  Adamskl,  425  Cutler  St Schenectady,  N.  Y 

Harold  Payne,  1004  Mary  8t Elizabeth,  N.  J. 

A.  Edward  Shuster,  510  Adams  Ave Elizabeth,  N.  J. 

Herbert  C.  Tetley,  129  33rd  St Brooklyn.  N.  Y. 

Montgomery  Badford,  .419  Warburton  Ave. . Yonkers,  N.  Y\ 
Edward  John  Richter,  107  Conselyea  St.,  Brooklyn,  N.  Y. 
Alf.  C.  Stevens,  150  No.  Terrace  Ave..Mt.  Vernon,  N.  Y. 

Henry  A.  Stalnken,  6910  10th  Ave Brooklyn,  N.  Y. 

Hudson  City  Radio  Club  (V.  J.  Gtlcber,  Opr.), 

37  Sherman  Ave.,  Jersey  City,  N.  J. 
Frederick  Charles  Meyer,  25  Oxford  8t.,  Montclair,  N.  J. 

Joseph  Weiss,  230  East  87th  8t. New  York  Clt| 

H.  M.  Steele,  130  Columbus  Ave. , Rockville  Centre.  N.  Y. 

Fred  Rosebury,  12  Fourth  St Weehawken.  N.  J. 

Gunard  C.  Hapberg..228  West  1st  Are.,  Roselle,  N.  J 
Daniel  D.  8chneewels,  3807  12th  Ave .. Brooklyn,  N.  Y. 

Maurice  J.  Herald,  201  Avon  Ave Newark,  N.  J. 

Stephen  Relefa,  263  Vennent  St Brooklyn,  N.  Y 
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2 CBT  Fred  Coat,  139  Mlln  St South  Hirer,  N.  J. 

2 CBU  John  Gluck,  1708  Park  Are New  York  City 

2 CBV  Orel  D.  Orris.  Jr..  10  Leo  PI Newark,  N.  J. 

2CBW  William  F.  Joho,  525  Adam*  Are Elizabeth.  N.  J. 

2CBX  J.  E.  Tribby.  29  Mornli*  8Ur  Rd.  .Port  Richmond.  N.  Y. 
2 CBY  William  T.  Baxter,  171  West  89th  St...  New  York  City 
2 CBZ  Hubert  Marshall  Taylor,  568  Highland  Are.  .Clifton,  N.  J. 

2 CCA  Isidore  8piegler,  870  East  175th  8t Bronx,  N.  Y. 

2 CCB  James  Hariri*,  Jr.,  458  First  8t Brooklyn,  N.  Y. 

2CCC  Frank  Holl.  1529  Hoe  Art Bronx,  N.  Y. 

2 CCD  Not  assigned. 


2CCE  Electrical  Industrie*  Mfg.  Co.  (E.  Condon,  Opr.), 

222  80th  St.,  Brooklyn.  N.  Y. 
2 CCF  Electrical  Industries  Mfg.  Co.  (E.  Condon,  Opr.), 

320  W.  41st  St.,  New  York  City 


2 CCQ  Brnce  0.  Kirk  Oceanport,  N.  J. 

2 CCH  Harry  William  Youngdahl,  969  55th  8t..  Brooklyn,  N.Y. 

2 CCI  Francis  Gully,  54  Mackay  PI Brooklyn,  N.  Y. 

2 CCJ  Edgar  M.  Wilson.  224  Garden  8t Hoboken,  N.  J. 

2CCK  Victor  Woodward,  370  West  116th  St New  York  City 

2CCL  Not  assigned. 


2 CCM  Bernard  Henry  Trlnkaus,  496  E.  138th  St.,  Bronx.  N.  Y. 
2 CCN  Fred.  L.  Cummings,  Jr.,  238  Jeffrey  Are.,  Jamaica,  N.  Y. 
2 CCO  Harry  J.  Snyder,  26  Nuttman  PI. . . .West  Orange,  N.  J. 
2 CCP  Elisabeth  Automobile  Co.  (F.  Havens,  Opr.), 

14-16  Westfield  Art.,  Elizabeth,  N.  J. 
2 CCQ  V.  A.  Bohman,  56  Prospect  8t...Long  Island  City,  N.  Y. 

2 CCR  Robert  A.  Meier,  Horton  Are Lynbrook,  N.  Y. 

2 CCS  William  H.  Muller,  Jr.,  444  07th  St. .. Brooklyn,  N.  Y. 
2 CCT  Horatio  D.  W.  McClure.  302  W.  79th  8t..New  York  City 

2 CCU  Frank  Barker,  163  Madison  Are Clifton,  N.  J. 

2 CCV  Solomon  Augstrelch,  1669  Park  are New  York  City 

2 CCW  Elmore  J.  Brower,  290  17th  Are Newark,  N.  J. 

2 CCX  Charles  A.  Feltman,  1000  Surf  Are Brooklyn,  N.  Y. 

2 CCT  E.  F.  Kerrigan,  218  West  Post  Rd..  Mamaroneck,  N.  Y. 
2 CCZ  George  H.  Benjamin,  R.  F.  D.  No.  6.  Elizabeth  St., 

Schenectady,  N.  Y. 

2 CD  A Qeorge  L.  Wlnne,  10  Swan  St Schenectady,  N.  Y. 

2CDB  Cbas.  Fred.  Fuller,  510  Pleasant  St.,  Schenectady,  N.  Y. 
2 CDC  Polytechnic  Institute  (H.  R.  Mimno,  Opr.), 

Russell  Sage  Laboratory,  Troy,  N.  T. 

2 CDD  Andrew  8chneider,  216  Sixth  Are Schenectady,  N.  T. 

2CDB  Leslie  G.  Vail.  Vincent  St Orient.  N.  Y. 

2 CDF  Thomas  F.  McGrath,  Jr.,  48  No  Fairriew  Are., 

Hammels,  Rockaway  Beach,  N.  Y. 

2 CDG  Ltland  C.  Weasel,  204  4th  Are Schenectady,  N.  Y. 

2 CDH  Joel  B.  Ennis,  Jr.,  Van  Buren  Are Castleton,  N.  T. 

2 CD  I George.  T.  Parker,  Kings  Highway Middleton,  N.  Y. 

2 CDJ  T.  T.  Jeffers,  8cbenectady  Teachers  Training  School, 

Schenectady,  N.  Y. 


3 BEL  Robert  0.  Hartman,  703  Clifton  Are Colllngdale,  Pa. 

3 BEM  Charles  A.  Sauerwin,  35  8.  9tb  St Allentown,  Pa. 

3 BEN  James  M.  Baddlngton,  510  Oak  Lane Pblla.  Pa. 

3 BEO  D.  Keller,  Cor.  Broad  4 Main  8ts.  .Trumbauersrille.  Pa. 

3BEP  Albert  E.  Cowell,  38  8.  12th  8t Easton,  Pa. 

3 BEQ  E.  Bruce,  731  Rock  Creek  Church  Rd.,  Washington,  D.  C. 

3BKR  John  A.  Pool,  114  Montgomery  Are Ardmore,  Pa. 

8BE8  Henry  Lehmberg,  3832  N.  Percy  St Phila.  Pa 

3 BET  Merle  Hllborn.  133  61st  8t Phila,  Pa. 

3 BEU  Charles  H.  Howson,  Jr.,  184  Walnut  Are Wayne,  Pa. 

3 BEV  John  H.  Roshton,  112  Rtmnymede  Are Wayne,  Pa. 

3 BEW  Clifford  H.  Oakley.  932  Riverside  Are Trenton,  N J. 

3 BEX  Frank  V.  Vogel,  Third  8t West  Easton.  Pa. 

3 BEY  Rollln  Jonee,  940  N.  Front  8t Reading,  Pa. 

3 BEZ  Harry  J.  MeWade,  21  HHlcrest  Rd Watchung,  N.  J. 

3 BFA  T.  G.  Borden.  1215  Newton  8t.,  N.E.,  Washington,  D.  C. 

3 BFB  Portsmouth  Y.M.C.A.,  925  High  St Portsmouth,  Vs. 

3 BFC  Henry  F.  Stoughton,  190T  Girard  Are Phila  . Pa. 

3 BFD  Edwin  Miller,  6036  Locurt  8t Phila.,  Pa. 

3 BFE  Clarence  B.  Lewis  Promt,  Va. 

3 BFF  Lawrence  Cubberley,  80  Hudson  St Trenton,  N.  J. 

SBFG  Caleb  Phipps,  20  Hillside  Ave Ventnor.  N.  J. 

3 BFH  Derld  Stretch.  207  Academy  St Trenton,  N.  J. 

3 Bn  Alfred  J.  Seeley.  8 Ohio  Ave Atlantic  City,  N.  J. 

3 BFJ  Watson  M.  Comm,  251  W.  Calpier  St Phila..  Pa. 

3BPK  Alfred  H.  Miller,  6439  Jefferson  8t Phila.,  Pa. 

3 BFL  Louis  W.  Mosey,  7437  Sprague  St Phila.,  Pa. 

8 BFM  Henry  P.  Gilbert.  Jr.,  723  Emmet  St. . .Portsmouth,  Va. 

3 BFN  Frank  B.  Uphoff,  1335  Kerbaugh  St Phila.,  Pa. 

3 BFO  C.  E.  MeFadden,  Jr.,  114  Jackson  St ...  Colllngdale,  Pa. 

8 BFF  Walter  F.  Paea,  8529  Ella  St Phila.,  Pa. 

SBFQ  Nicholas  C Henwood,  717  80.  13rd  St Phila..  Pa 

3 BFB  Julius  Brodman,  1959  Patton  8t Phila.  Pa. 

3 BPS  Frederick  L.  Myera,  234  Atlantic  St Bridgeton,  N.  J. 

3BFT  Harold  I.  Polbemus.  504  8.  Main  8t.  .Hightstown,  N.  J. 

3 BFU  M.  Q.  McCoy,  19th  k Atlantic  Area . . Longport,  N.  J. 

3BFV  RumeU  8.  Ohl  Robeson  la.  Pa 

3 BFW  J.  J.  Whelan,  8 8.  Montpelier  Ave ..  Atlantic  City,  N.  J. 

3 BFX  Carl  J.  Wenslnger.  3135  N.  Front  St Phila.,  Pa. 

3 BFY  Norman  B.  Evans,  B.F.D.  No.  1 Glassboro.  N.  J. 

3 BFZ  Boy  Ward,  500  Morton  8t Ridley  Park,  Pa. 

3 BGA  Walter  K.  Hoffman,  New  St Freemansburg,  Pa 

3 BCB  Harry  W.  Money,  5042  Ogden  8t Phila,  Pa. 

3BOC  Page  W.  KUle,  Elm  St S.  Westvflle,  N.  J. 

3 BGD  Samuel  Spltler,  17  Huntington  8t.  .Rutherford  Hgts,  Pa. 
3 BGE  Norman  Kramer,  Main  k Tioga  Sts.  .Rutherford  Hgts,  Pa. 

3 BOF  Earl  E.  Kline,  144  E.  Philadelphia  St York,  Pa 

3 BOG  Russel  E.  Fichty,  320  W.  York  Ave York,  Pa 

3 BOH  Richard  Burgard,  310  N.  West  8t York.  Pa 

3 BGI  George  Stevens,  140  Paris  St Sea  Isle  City,  N.  J. 

3 BGJ  Isaac  E.  Brandt,  823  Walnut  8t Lebanon,  Pa. 

3 BGK  Paul  8.  Fox,  Cor.  6th  k East  Sts. . . .West  Easton,  Pa. 
3 BQL  Theodore  G.  Koven  Denrille,  N.  J. 

2 BC.M  Louis  L.  Scribner  Earleysville,  Va. 

3 BGN  Alfred  Matthews,  Jr.,  210  «th  St.,  West  Cape  May,  N.  J. 

3 BOO  Howard  Adams,  Jr Jessup,  Md. 

8 BGP  Norman  M.  Brooks,  9 Fayette  8t Staunton,  Va 

3 BOQ  Russell  H.  Emley,  867  E.  State  8t Trenton.  N.  J. 

3 BOR  Paul  A.  Sweeney,  40  Lincoln  8t Hampton,  Va. 

3 BGS  John  P.  Hyde  Brlstnwn,  Va. 

3 BGT  C.  8.  Rlsley,  Rumson  k Ventnor  Aves.,  Atlantic  City,  N.  J. 

3 BOH  Maurice  W.  Sloan,  Jr.,  23rd  Ave Longport.  N.  J. 

3 BOV  Perey  G.  Glee,  20  Front  St Cumberland,  Md. 

3 BOW  Stuart  M.  Barnette,  203  N.  8tate  St Dover,  Del. 

3 BOX  Leonard  S.  Jones,  333  Locust  St Hampton,  Va 


2 CDK  Walton  E.  Truran,  33  Lincoln  Terr Yonkers.  N.  Y. 

2 CDL  Philip  W.  Ramlg,  Jr.,  269  18th  St Brooklyn.  N.  Y. 

2 CDM  Charles  Hurd,  36  Clalrmont  Ave Verona,  N.  J. 

2 CDN  Adelphi  Academy  (R.  Burba  ns  k W.  M.  Perry,  Opra ) , 
262  Lafayette  Ave.,  Brooklyn,  N.  Y. 
2 CDO  H.  J.  Preble,  Morgan  Ordnance  Dept.,  So.  Amboy,  N.  J. 

2 CDP  Jacob  H.  Mason.  1601  Bedford  Are Brooklyn.  N.  Y. 

2 CDQ  Cbas.  F.  Boynton,  129  Engle  St Englewood,  N.  J. 

2 CDR  Milton  E.  Walker,  Jr.,  121  Johnson  Are.,  Newark,  N.  J. 

2 CDS  Chester  R.  Underbill,  35  Hillside  Are.  . .Montclair.  N.  J. 

2 CUT  Joseph  M.  Mclnturff,  428  Greene  Are ...  Brooklyn,  N.  Y. 

2 CDU  Theodore  Belth,  330  Parkhill  Are Yonkers,  N.  Y. 

2 CDV  New  Jersey  Radio  Supply  Co.  (J.  Prengle,  Opr.), 

324  Harrison  Are.,  Harrison,  N.  J. 

2 CDW  Robert  Greenberg.  420  Hillside  Are Jamaica,  N.  Y. 

2 CDX  Wm.  Hotine,  72  Laurence  8t Flushing,  N.  Y. 

2 CDY  George  Solomon,  9 West  31st  St Bayonne,  N.  J. 

2 CDZ  John  B.  Meagher,  343  E.  195th  St New  York  City 

2 CEA  H.  Mackert,  10772  Greenwood  Are..  Richmond  Hill,  N.  Y. 

2 CEB  Nassau  Radio  League  (J.  M.  Joyce,  Opr.), 

Lincoln  and  Jay  Sts.,  Freeport,  N.  Y. 

2 CEC  Benjamin  F.  Orange,  922  Leggett  Are New  York  City 

2 CKD  Gustave  F.  Shnrey,  Apaquoge  Rd . . . . Eastharapton,  N.  Y. 
2 CEE  Walter  H.  Bostwkk,  1334  Putnam  Are.  .Plainfield,  N.  J. 

2 CEF  Edward  Koffman.  118  Cedar  Are Newark,  N.  J. 

2 CEG  Howard  A.  Chinn,  210  W.  102nd  8t New  York  City 

2CEH  Percy  B.  Willis,  1732  Melrllle  8t New  York  City 

2 CEI  Robert  Kraus,  Fish  Are,  north  of  Pelham  Pkway,  N.  Y. 
2 CEJ  C.  W.  Woodford,  34  Washington  Are.,  Cedarhurst,  N.  T. 
2 CEK  Gilbert  H.  Robert.  Jr.,  78  Washington  Are..  Cohoes,  N.  Y. 
2 CEL  Harry  Milton  Harrey,  817  Crane  St.,  Schenectady,  N.  Y. 

2CEM  Sanford  L.  Hlrechberg,  572  Morris  St Albany,  N.  Y. 

2 CEN  Sherman  Dennis,  Jr.,  705  Broadway .. Long  Branch,  N.  J. 
2 CEO  John  H.  Cornwall,  Barkers  Point,  Ft.  Washington,  N.  Y. 

2 CEP  Chester  C.  Lloyd,  135  12th  8t Troy.  N.  Y. 

2 CEQ  Sanford  D.  Ashford,  128  Branch  Are. . . .Red  Bank.  N.  J. 
2 CER  Clarence  B.  8mlth,  610  8t.  Marks  Are ..  Westfield,  N.  J. 
2 CES  Fred  J.  Roach.  3044  Kings  Bridge  Are..  New  York  City 

2 CET  Wm.  LaForge,  421  72nd  St Brooklyn,  N.  Y. 

2 CEU  John  Rlppe,  432  Bainbrldge  St Brooklyn,  N.  Y. 

2 CEV  Jack  Paseal,  85  Sherman  Ave Tompklnsrllle,  N.  Y. 

2 CEW  John  B.  May.  26  W.  0th  8t Bayonne,  N.  J. 

2CEX  Charles  Fens,  310  W.  123rd  St New  York  City 

2 CEY  H.  G.  Qesswein,  221  Sherman  Are Roselle  Pk.,  N.  J. 

2 CEZ  George  Baumann,  456  4tb  St Hoboken,  N.  J. 

2 CFA  Clarence  A.  Keltlng,  205  Midwood  St. . ..Brooklyn.  N.  Y. 

2 CFB  Floyd  M.  Wiese.  545  Muriel  Pkway Elizabeth,  N.  J. 

2 CFC  Gustave  Nacciarone,  271  Union  St Brooklyn,  N.  Y. 

2 CFD  Warner  Cosgrore  Upper  Mountval*,  N.  J. 

2 CFE  George  W.  Korper,  039  E.  18tb  St Brooklyn,  N.  Y. 


Third  District 


3 BUY  Paul  T.  Hastings,. E.  27  Bldg. Camp  Meade.  Md. 

3 BUZ  C.  M.  Gilbert,  3rd,  350  Haddon  Ave.  .Collingswood,  N.  J. 

3 BHA  Harold  G.  Crelg,  822  Broad  St Colllngdale,  Pa. 

3BHB  Jack  Alter.  2739  N.  5th  St Phila.,  Pa. 

3 BHC  Wm.  H.  Keith,  4913  Ogden  8t Pblla..  Pa. 

3 BHD  John  A.  Bullock,  Jr.,  Post  Rd Trainer.  Pa. 

3 BHE  John  E.  Phillips,  911  Market  St Marcus  Hook.  Pa. 

3 BHF  Charles  Hutchinson,  1128  Tree  St Phila.,  Pa. 

3 BHG  Wm.  P.  Walter,  1938  E.  Cbelten  Are. Phila.,  Pa. 

3 BHH  Abraham  B.  Libby,  2735  Fifth  St Pblla.,  Pa. 

3 BHI  Ray  H.  Zelgler,  1115  State  St Harrisburg,  Pa. 

3 BHJ  Albert  J.  Hasson,  Box  No.  2 Green  Lane,  Pa. 

3 BHK  R.  8trayer,  R.F.D.  No.  6,  Burl'gt'n  Ave.,  Bridgeton,  N.  J. 

3 BHL  Fred  T.  Bradley,  St.  George  Ave Crozet,  Va. 

3 BHM  H.  H.  Waesche,  6105  4th  81,  N.W.,  Washington,  D.  C. 

3 BHN  Earl  W.  Preston,  38  High  8t Trenton,  N.  J. 

3 BHO  H.  P.  Bryant,  304  Rltteohouae  St.  ..Washington,  D.  C. 

3 BHP  Robert  F.  Gerbrlck.  2118  Hicks  8t Phila.,  Pa. 

3 BHQ  Norman  J.  McCabe,  710  Powell  8t Gloucester,  N.  J. 

3 BHR  Alfred  L.  Elliott,  27  8ummlt  Are...N.  Plainfield,  N.  J. 

3 BHS  Peter  T.  Perdue,  718  Delaware  St Salem,  Va. 

3 BHT  Wilson  T.  McClanen,  6122  Mosgrare  St Phila.,  Pa. 

3 BHU  Frank  Maabo,  Charles  St Oak  View,  Pa. 

3 BHV  R.  E.  Banker,  300  11th  St..  N.E.  . .Washington,  D.  C. 

3 BHW  George  E.  Owens.  430  39th  St West  Phila.,  Pa. 

3 BUX  Arthur  F.  Buff,  411  It*leslde  Are Catonsvllle.  Md. 

3 BHY  James  N.  Williams,  2327  Hanover  8t. . . .Richmond,  Va. 
3 BHZ  Edward  Elsele,  Jr.,  4941  N.  Second  St.  . .Phila.,  Pa. 

3 BIA  John  H.  Wild,  Box  605,  State  St Newtown,  Pa. 

3 BIB  Maurice  H.  Orlacom  Neshanic,  N.  J. 

3 BIC  Charles  K.  Kraure,  1912  Market  St ....  Harrisburg,  Pa. 

3 BID  Ashby  L.  Groves  Brooke,  Pa. 

3 BIE  George  J.  Gross,  916  E.  North  Are Baltimore,  Md. 

3 BIF  John  C.  Holtby,  39  Lincoln  St Lansdowne.  Pa 

3 BIG  John  Hays,  Jr.,  Wert  High  St. Carlisle.  Pa. 

3 BIH  H.  Wilbur  Brown,  5203  N.  11th  8t Phila.  Pa. 

3 BII  Albert  Bowers,  825  E.  Chestnut  St York,  Pa. 

3BIJ  Walter  R.  Selden,  201  E.  Franklin  8t. . .Richmond,  Va. 

3 BIK  Clayton  A.  Smith,  61  8.  Bridge  8t Somerville,  N.  J. 

3 BIL  John  E.  Keene,  128  Walnut  St Mount  Clare,  Pa. 

3BIM  Harry  N.  a Kline.  2916  N.  18th  St Phila.,  Pa. 

3 BIN  Louis  B.  Enslin.  1T31  N.  21st  St Phila.,  Pa. 

3 BIO  Edward  Poist,  51  E.  RandaU  8t Baltimore,  Md. 

3 BIP  Penn.  Military  College,  East  14th  St Chester,  Pa. 

3 BIQ  John  E.  Armstrong,  5456  Delancey  St Phila.,  Pa 

3 BIB  El  wood  L.  Clemmer,  642  Haws  Are Norristown.  Pa. 

3 BI8  Arthur  Lovett,  412  Bank  8t Cape  May,  N.  J. 

3 BIT  Samuel  E.  Fralm,  Jr.,  802  N.  Duka  St ...  Lancaster,  Pa. 

3 BIU  Otla  Mlnnlck,  42  Falrriew  Art Cumberland,  Md. 

3 BIV  El  wood  Lemlnger,  820  Elm  St Reading,  Pa. 

8 BIW  Henry  K.  Kappel,  2820  N.  Warnock  8t Phila.,  Pa. 

3 BIX  Earl  W.  Furlow,  238  N.  Mulberry  St. ...  Lancaster,  Pa. 

3 BIY  Francis  E.  Maddox,  106  Church  Are Roanoke,  Va. 

3 BIZ  Henri  G.  Omwake,  440  College  Are Lancaster,  Pa. 

3 BJA  Bayard  P.  Fonda  8udbrook  Park,  Md. 

3 BJB  John  P.  M.  Haas,  1538  W.  Lanvale  St.  .Baltimore,  Md. 

3 BJC  Roy  C.  Pelham.  1224  Harrison  8t Phila.,  Pa. 

3 BJD  John  H.  Lunnemann,  2950  Germantown  Are.  .PhUa.,  Pa. 

3 B.IE  Shirley  B.  Knapp,  Edgewood  Arsenal Edgewood.  Md. 

3 BJF  J.  E.  Crowley,  25  8.  California  8t.  .Atlantic  City.  N.  J. 

3 BJO  Elmer  Bishop.  2410  N.  18th  St Phila.,  Pa. 

3 BJH  Benjamin  Bartolet.  2d,  2112  Columbia  Are.  ..Phila.,  Pa. 

3 BJI  Orton  G.  Albert.  807  Preston  St Pblla..  Pa. 

3 BJJ  MOton  Mom,  229  N.  Broad  St Trenton,  N.  J. 


2 CFF  B.  W.  Lindatrom,  118  33d  St.Woodellffe-on-Hudaon.  N.  J. 

2 CFG  Oswald  F.  Jadlacb,  10941  109th  St. . Woodbaven,  N.  Y. 

2 CFH  Charles  G.  Boeewald,  93  Flatbusb  Are Brooklyn,  N.  Y. 

2CTI  Elwood  K.  Morse,  21  Union  PI Yonkers.  N.  Y. 

2 CFJ  Mark  Bothkopf,  35  W.  114tb  St. New  York  City 

2 CFK  W.  M.  Bishop.  B.F.D.  No.  7,  Alplaus,  Schenectady ,N.  Y. 

2 CFL  Bay  Hoyt  Glendola,  N.  J. 

2 CFM  Lee  A.  Durfee,  344  Hegeman  St Schenectady,  N.  Y. 

2 CFN  Grant  N.  Colket,  8 Mercer  8t Albany,  N.  Y. 

2 CFO  Martin  Bender,  2208  7th  Are New  York  City 

2 CFP  Max  8.  Shulslngar,  902  Myrtle  Are Brooklyn,  N.  Y. 

2 CFQ  Arthur  Williams,  73  South  Arlington  Are ..  Orange,  N.  J. 

2 CFB  Samuel  Schneider,  1030  Hoe  Are Bronx,  N.  Y. 

2 CFS  Edward  Barth.  19  Woodbine  8t Brooklyn,  N.  Y. 

2 CFT  Livingston  Swentsel,  49  Slocum  PI ...  Long  Brandi,  N.  J. 
2 CFU  Albert  J.  Higson,  84  Romalne  Ave. . . .Jersey  City,  N.  J. 

2 CFV  David  M.  Waters,  75  Astor  PI Jersey  City,  N.  J. 

2 CFW  Alfred  Feldman,  1385  Clay  Are New  York  City 

2 CFX  Arthur  W.  Pfaff,  525  First  St Westfield.  N.  J. 

2 CFT  Robert  M.  Wright,  1527  Central  Are Westfield,  N.  J. 

2 CFZ  Samuel  B.  Goodwin,  1920  Anthony  Are. . .New  York  City 

2 CGA  C.  F.  Nelson,  33  Castleton  Are. . . .Tonpkinsrille,  N.  Y. 

2 CGB  Edward  H.  Tukey,  193  Park  St Ridgefield,  N.  J. 

2 COC  George  Rotkowlts,  700  W.  178th  8t New  York  City 

2 CGD  Clarence  Deim * Water  Mill,  N.  Y 

2 CGB  R.  Martin  Keerter,  Castle  Height*  Are.,  Up.  Nysck,  N.  Y 

2 CGF  Huyler  B.  Ellison,  41  Wallace  St Freeport,  N.  Y. 

2 COG  Harry  J.  McCollum,  130  Second  Are.  .Long  Breach,  N.  J. 

2 CGH  Mahlon  Brush,  45  Pine  Are Albany,  N.  Y. 

2 CGI  Elmer  S.  Carter,  922  Crane  St Schenectady,  N.  Y. 

2 COJ  Frank  Dusenskl.  Jr.,  614  Blaine  St.,  Schenectady,  N.  Y. 
2 COK  C.  E.  Goodwin,  78  Mt.  Hermon  Way,  Oceaa  Grove,  N.  J. 
2 CGL  Charles  Leon  Glrardot,  62  Third  Are.  .8chenertady,  N.  Y. 
2 CGM  0.  S.  Hannell,  B.F.D.  No.  1,  Shore  Rd.,  Colonle,  N.  Y. 
2 CON  William  Bryan,  Jr.,  248  8o.  Lincoln  Are.,  Eiberea,  N.  J. 


2 COO  Samuel  C.  Morrell,  Raritan  Arsenal Mstacbea,  N.  J. 

2 CGP  Louis  F.  Keating,  67  WniUm  8t Belleville,  N.  J. 

2 COQ  Herbert  G.  Messer,  892  8alrs  Are. . . . .Long  Breach,  N.  J. 
2 CGB  Robert  Blrno,  Jr.,  Box  373 Park  Ridge,  N.  J 


2 CGS  Max  J.  Weiner,  Cor.  Elm  k Grove  Sts,  B.  Paterson,  N.  J. 
2 CGT  Fed.  W.  shall,  607  McNeil  Are.,  Hempstead,  N.Y 
2 CGU  Gustave  J.  Ulrich,  448  East  145th  Rt... New  York  City 


2 CGV  Isidore  M.  Argush,  59  Eldorado  PI. . . .Weehawksn,  N.  J. 

2 CGW  Harold  K.  Cadmus,  B.F.D.  No.  1 Hackensack,  N.  J. 

2 CGX  Simon  Kahn,  941  St.  John  Ave Bronx,  N.  Y. 

2 COY  Joseph  Lyman,  34  Remsen  St Brooklyn,  N.  T. 

2 CGZ  Gent  E.  Witham.  126  86th  8t Brooklyn,  N.  Y. 

2 CHA  F.  C.  Brockman,  81  Robinson  8t Schenectady,  N.  Y. 

2 CHB  George  Brauer,  9 Cottage  PI Bnglewood,  K.  J 

2 CHC  Harold  Johnson,  630  McLean  Are Yonkers,  N.  Y. 


3 BJK  James  W.  Burn.  203  W.  24th  St Chester,  Pa. 

3 BJL  F.  A.  Horning,  255  N.  Main  8t Telford.  Pa. 

3 BJM  Howard  B.  Alien,  Jr.,  63  B.  Hortter  8t Phila.,  Pa. 

3 BJN  John  F.  Fluehr,  104  Susquehanna  8t.,  W Phila.,  Pa. 

3 BJO  Leroy  Bitter,  2415  8.  Sartain  St Phila.,  Pa 

3 BJP  William  B.  Atmore  demanton,  N.  J. 

3 BJQ  George  L.  Cook  Woodmont,  Pa. 

3 BJR  Arthur  K.  Ransom  Rehobotb  Beach,  Dal. 

3 BJS  F.  L.  Stelnb right,  136  SUnbridge  St.  . . Norristown,  Pa. 

3 BJT  John  B.  DIekel,  710  East  End  Art Lancaster,  Pa. 

3 BJU  Florls  C.  Van  Reutb,  5210  Harford  Rd.,  Baltimore,  Md. 
8 BJV  Wm.  H.  Field.  109  W.  Mulberry  8t.,  Pleaaantville.  N.  J. 
3 BJW  H.  0.  Blxby,  Lieut.  C.A.C..,  Sherwood  Inn.,  Ft.Monroe,  Va. 

3 BJX  John  R.  Reiner,  704  East  End  Ave Lancaster,  Pa. 

8 BJY  Robert  J.  Llttler,  5856  Windsor  St Phila.,  Pa. 

3 BJZ  Merrill  W.  Dareey,  4843  Wlsconaln  Are.,  Waah.,  D.  C 

3 BKA  MaJ.  J.  H.  Clinton,  124  N.  Iowa  Are.,  Atlantic  CityJI.  J. 

3 BKB  George  Seller,  Jr.,  51  Colonial  8t. Trenton,  N.  J. 

3 BKC  H.  W.  Yates,  920  Q St..  8.W Washington.  D.  C. 

3 BKD  A.  P.  Demaray,  Jr.,  70  Eastern  Are.,  8omerville,  N.  J. 

8 BKE  Ferdinand  A.  Berger,  53  Lewis  Are.  ..E.  Lansdowne,  Pa. 

3 BKF  B.  E.  Pulaski,  1034  Liberty  St Camden,  N.  J. 

3 BKO  Charles  E.  Bream,  504  W.  Atlantic  Ave ..  Audubon,  N.  J. 

3 BKH  Samuel  Gross.  1227  8erenth  St Pblla.,  Pa. 

3 BKI  Richard  B.  Halpenny,  165  V St.,  N.E. Wash..  D.  C. 

3 BKJ  John  A.  Mills,  421  Walnut  8t Lebanon,  Pa 

3 BKK  John  H.  Arthur,  16  Main  St Millville,  N.  J. 

3 BKL  Kenneth  L.  Blarney,  403  W.  North  Are York,  Pa. 

3BKMJ  Virgil  M.  D.  Marcy,  2147  Westfield  Are.  .Camden,  N.  J. 
3 BKN  William  P.  Wilson.  702  N.  Queen  St ....  Lancaster,  Pa 
3 BKO  Charles  E.  Bauch,  941  Cumberland  St. ..  .Lebanon,  Pa. 

3 BKP  John  C.  Bacons,  1112  Daly  8t Phila.  Pa 

3 BKQ  Haverford  Township  High  School  Radio  Club, 

Eagle  Boad,  Oakmont,  Pa. 

S BKB  William  J.  Duffy,  Vlllanova  College Vlllanova,  Pa. 

3 BKS  James  Doyle,  712  Walker  Are Twoson,  Md. 

8 BKT  D.  B.  Johannes,  0125  Georgia  Are.,  N.W.,  Wash.,  D.  C. 

3 BKU  Robert  W.  Andrews.  1749  Park  Rd Wash.,  D.  C. 

3 BKV  John  P.  Miller,  210  S.  10th  8t PhUa.  Pa 

3 BKW  Brewster  H.  Marshall,  3363  18th  St.,  N.W.,  Wash.  D.  C. 
3 BKX  WUllam  A.  T.  Overstreet,  145  W.  Main  St.  .Salem,  Va 

3 BKY  Lloyd  M.  Knoll,  6120  Carpenter  St Phila,  Pa. 

3 BKZ  Kenneth  Parks,  121  York  St Bridgeton.  N.  J. 

3 BLA  Raymond  0.  Riffle,  Frederick  St Plttletown,  Pa 

3 BLB  Elwood  C.  Botte,  231  N.  4th  St Beading,  Pa 

3 BLC  Floyd  J.  Rice,  1519  Shipman  St Bethlehem,  Pa 

3 BLD  Clarence  F.  Holsopple,  27  Main  St Quakertown.  Pa. 

3 BLE  Murrtl  W.  HUderth.  107  Pine  St Bridgeton.  N.  J. 

3 BLF  C.  Russ  Hofmann,  202  Addison  8t Richmond,  Va. 

3 BLG  Thomas  S.  McCaleb,  717  Redgate  Ave Norfolk.  Va 

3 BLH  William  D.  Pratt.  1901  12th  St Phila,  Pa 

3 BLI  Charles  H.  Hess.  2122  N.  Uber  St Phna.  Pa. 

3 BL.I  J.  C.  Schwartz,  1837  E.  Lafayette  Are.,  Baltimore,  Md. 
3 BLK  Haddonfield  High  School,  Lincoln  k Chestnut  Sts., 

HsddoDfteld,  N.  J. 

3 BLL  John  H.  8hephard,  Jr.,  2252  N.  Lambert  St.,  PhUa.  Pa. 


3 BLM  Anthony  8.  BUotta,  1418  Ellsworth  8t Phila,  Pa 

3 BLN  Philip  Shapiro,  2606  8.  Jessup  St Phila,  Pa 

8 BLO  WUllam  Oimpel,  1515  BItner  8t Phila,  Pa 

3 BLP  Donald  E.  Wilbur,  728  Delaware  Are Bethlehem,  Pa 

3 BLQ  Harold  Treloar  CornwaU,  Pa 

3 BLR  Earl  W.  Dannals.  2708  S.  10th  St Phila,  Pa 

3 BLR  Gaetano  A.  P.  DIMeo,  1544  McKean  flt PhUa,  Pa 

3 BLT  John  McLaughlin,  2953  Boudlnot  St Phna,  Pa 

3 BLU  Lyman  D.  Warner,  10  MUlbrook  Are Haverford,  Pa 
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3 BLV 
3 BLW 
3 BLX 
3 BLY 
3 BLZ 

3 BMA 
3 BUB 
3 BMC 
3 BMD 
3 BME 
3 BMF 
3 BMQ 
3 BMH 
3 BMI 
3 BMJ 
3 BMK 
3 BML 
3 BMM 
3 BUN 
3 BMO 
3 BMP 
3 BMQ 
3 BUB 
3 BMS 
3 BUT 
3 BMU 
i BMV 
3 BMW 
3 BMX 
1 BUY 
3 BUZ 

3 BNA 
3 BNB 
3 BNC 
3 BND 
3 BNE 


4 AA 
4 AB 
4 AC 
4 AD 
4 AE 
4 A V 

4 AG 
4 AH 
4 AI 
4 AJ 
4 AK 
4 AL 

4 AM 
4 AN 
4 AO 
4 AP 
4 AQ 
4 AB 
4 AB 
ft  AT 
ft  AU 
4 AV 
ft  AW 
1 AX 
l AY 
ft  AZ 

ft  BA 
1 BB 
ft  BC 
t BD 
l BE 
I BF 
I BO 
ft  BH 
ft  BI 
ft  BJ 
4 BK 
4 BL 
4 BM 
4 BN 
4 BO 
4 BP 
ft  BQ 
4 BB 
1 BS 
ft  BT 
4 BU 

1 BV 
4 BW 
4 BX 

2 BY 
4 BZ 

4 CA 
4 CB 
4 CC 
4 CD 
4 CE 
4 CF 
4 CO 
4 CH 
4 Cl 

4 CJ 
4 CK 

4 CL 

4 CM 
4 CN 
4 CO 
4 CP 

4 CQ 
4 CR 
4 C8 
4 CT 


Peter  A.  DeLuck,  219  W.  8th  St Wilmington.  Del. 

Clarence  A-  Addle,  233  W.  Pine  Are Wildwood,  N.  J. 

Fred  T.  Baker,  802  Winston  Are Baltimore,  Md. 

Harold  R.  David.  656  Linden  Ave York,  Pa. 

Franklyn  J.  Wolff,  600  Ingham  Ave Trenton,  N.  J, 

Leonard  Mayen,  3809  Hollybeach  Ave. ..  Wildwood,  N.  J. 

Alton  B.  Bowen,  15  Greenway  St Pleasantvllle,  N.  J. 

Herbert  N.  Laird,  233  N.  Broad  St Trenton,  N.  J. 

Paul  Gepbart,  121  Gay  St Phoenix ville.  Pa. 

Arnold  Goldberger,  1842  17th  St Phlla,  Pa 

William  Morrison,  2684  Amber  St Phlla.,  Pa. 

C.  P.  Burt,  Cor.  2d  k Poplar  8ts Moorestown,  Pa. 

Ervin  Seltzer,  1857  N.  17th  St Phila.,  Pa. 

Karl  F.  Kllngelhoeffer,  916  Belmont  Ave Phlla.,  Pa. 

Geo.  B.  Lenhert,  Jr.,  4013  Spring  Garden  St.,  Phila.,  Pa. 

Claude  V.  Lyon,  5308  Haverford  Are Phila.,  Pa. 

A.  LaMont  Burst,  3730  35th  St Mt.  Rainier,  Md. 

Donovan  Geyer,  112  8th  St Reading,  Pa. 

Raymond  J.  Carr,  617  Union  Ave Petersburg,  Va 

G.  T.  Phillips,  Jr.,  210  Goodwood  Gardens,  Baltimore,  Md. 

John  J.  Guinan,  2303  Thompson  St Phila.,  Pa. 

Jesse  H.  Naylor,  Erlal  Bd Clemanton,  N.  J. 

Andrew  J.  Tbornber,  1855  N.  28th  St Phila.,  Pa. 

George  F.  Hall,  133  E.  Gorgas  Lane Phila.,  Pa. 

Harold  B.  Stott,  4325  Otter  St W.  Phlla.,  Pa. 

James  W.  Bayless,  239  Hook  Bd Sharon  Hill,  Pa. 

Clarence  I.  Chapman.  1610  Waverly  St Phila.,  Pa. 

Frank  J.  Holzbeimer,  5167  Ogden  8t Phila.,  Pa. 

Joseph  H.  Mallon,  143  Gorgas  Lane Phlla.,  Pa. 

Clifford  Bates,  928  Pearl  St Camden,  N.  J. 

Gilbert  Knapp,  Jr.,  948  Linden  8t Camden,  N.  J. 

Frederick  Teal,  5327  Parrish  8t Phila  , Pa. 

Ernest  Waterhouse,  4924  Fairhill  St Phila.,  Pa. 

William  A.  Bramball,  2102  H St..  N.W. . . Wash.,  D.  C. 

Charles  B.  Bowe,  646  Lexington  PI Wash,  D.  C. 

Henry  Kroekin,  1044  Highland  Ave Norfolk,  Va. 


3 BNF  Herbert  W.  Squires  Fort  Monroe,  Va. 

3 BNG  Arthur  E.  Poor  man,  168  Second  St Hlghspire,  Pa. 

3 BNH  Clifford  C.  Baker  Quakertown,  Pa. 

3 BNI  Ernest  B.  Kimball,  Box  No.  147 Branchville,  N.  J. 

3 BNJ  Willie  B.  Graves,  103  S.  Dover  St.,  Atlantic  City,  N.  J. 
3 BNK  C.  Bernard  Keinard,  373  Second  Ave.  .Phoenix ville.  Pa. 

3 BNL  John  W.  Fullmer,  130  8.  10th  St Easton.  Pa. 

3 BNM  Robert  M.  Kasey,  322  Main  8t Salem,  Va. 

3 BNN  Eugene  Bossieux,  3002  Broad  St Richmond,  Va. 

3 BNO  Jean  L.  Tower,  35  E.  State  St Trenton,  N.  J. 

3 BNP  E.  Rosslter  Fait.  343  High  St Pottstown,  Pa. 

3 BNQ  Warren  G.  Armstrong,  333  High  St Pottstown,  Pa. 

3 BNB  Elmer  Middleton,  Jr.,  40  West  End  Ave. ..  Trenton,  N.  J. 

3 BNS  Philip  S.  Klein,  548  W.  James  St Lancaster,  Pa. 

3 BNT  Asher  E.  Dennis,  1314  Ferry  St Easton,  Pa. 

3 BNU  Oscar  A.  Hlskey,  22  W.  Falrvlew  St Bethlehem,  Pa. 

3 BNV  William  H.  Clark.  236  Speedwell  Ave ..  Morristown,  N.  J. 

3 BNW  John  E.  Bawllnson.  244  Water  St York.  Pa. 

8 BNX  Douglas  E.  Hunt,  639  Belmont  St Easton,  Pa. 

3 BNY  George  S.  Townsley,  331  W.  Main  St.  .New  Holland,  Pa. 

3 BNZ  Joseph  Mazerski,  1622  Clement  St Baltimore,  Md. 

3 BOA  George  B.  McMahon,  5028  Ogden  St Phlla.,  Pa. 

3 BOB  Howard  J.  Gibson,  Bolling  k State  Sts.,  Springfield,  Pa. 

3 BOC  Clark  Taylor,  Bonne  Brae  Farm  Langhorne,  Pa. 

3 BOD  George  F.  Fennell,  107  E.  Haines  St Phila.,  Pa. 

3 BOE  Walter  Schryer,  1504  Louden  St Phila.,  Pa. 

3 BOF  Edgar  Harrison,  1006  Cameron  St Alexandria,  Va. 

3 BOG  Thomas  H.  Magness,  Jr.,  14  E.  Bead  St.  .Baltimore,  Md. 
3 BOH  Armand  F.  Jones,  3006  Pacific  Ave.,  Atlantic  City,  N.  J. 

3 BOI  AL  R.  Caches,  Gay  k Griffin  Sts Phoenix  ville.  Pa. 

3 BOJ  Orlando  C.  Smith,  24  Eighth  St Quakertown,  Pa. 

3 BOK  George  E.  Ilower,  64  Wall  St. Bethlehem,  Pa. 

3 BOL  Walter  Little.  2321  Hicks  St Phila.,  Pa. 

3 BOM  George  E.  Scbmutz,  1925  N.  Croskey  St Phila.,  Pa. 

3 BON  Nunxio  Sorrentino,  819  Scars  St Phlla.,  Pa. 

3 BOO  Louis  Treen,  2125  N.  Fifth  St Phlla.,  Pa. 

3 BOP  Louis  W.  Zlndel,  Berlin  Bd Clemanton,  N.  J. 


3 BOQ  Alan  P.  Fort,  414  W.  Stafford  8t Germantown,  Pa. 

3 BOB  0.  M.  Upton,  46  W.  Washington  St.,  Germantown,  Pa. 

3 BOS  Carl  J.  Mondrosch,  2430  8eybert  St Phila.  Pa. 

3 BOT  Milton  H.  Low.  931  Point  St Camden,  N.  J. 

8 BOU  Edward  M.  Werner,  2036  Bussell  St Phila.,  Pa. 

3 BOV  8nowden  J.  Strobel,  3923  N.  6th  St. ..... . .Phlla.,  Pa. 

3 BOW  John  DeFonso,  2530  8.  Jessup  St Phila.,  Pa. 

3 BOX  Horace  P.  Deacon,  Jr.,  5904  Wayne  Ave ....  Phlla. , Pa 

3 BOY  Ernest  8.  Frey,  136  Lemon  St Lancaster,  Pa 

3 BOZ  Wm.  E.  Frisble,  QBS.  1 18  West, . . Fortress  Monroe,  Va 

3 BPA  Stanley  Glaser,  2739  Macomb  St Wash.,  D.  C. 

3 BPB  Frank  W.  Unterberger,  13  League  St Phlla.,  Pa 

3 BPC  Henry  Kunzmann  Fortress  Mooroe,  Va 

3 BPD  Motor  Parts  Service,  1425  N.  Broad  St Phila.,  Pa 

3 BPS  Charles  0.  Wilson,  1640  W 8t.,  8.E. Wash.,  D.  C. 

3 BPF  George  M.  Phillips,  413  E.  Capitol  St Wash,  D.  C. 

3 BPG  C.  W.  Pfeifer,  434  N.  Patterson  Park  Av.,  Baltimore,  Ml 

3 BPH  Russel  W.  Finger,  448  Royden  8t Camden,  N.  J. 

3 BPI  George  R.  Barker,  536  6th  St.,  S.E Wash.,  D.  C. 

3 BPJ  Edward  F.  Ramaha,  8 Eldgridge  PI.  .Atlantic  City,  N.  J. 

3 BPK  Frans  C.  Nagel,  357  N St.,  S.W Wash..  DC. 

3 BPL  Harry  W.  Brown,  122  Nassau  St Princeton,  N.  J. 

3 BPM  Ralph  R.  Garrick.  126  N.  Red  field  St Phila.,  Pa 

3 BPN  Howard  Steinour,  1425  Gorsucb  Ave Baltimore.  Ml 

3 BPO  Zeno  B.  Wright,  610  6th  8t.,  N.E Wash.,  D.  C. 

3 BPP  Deford  C.  Mills.  812  Whittier  PL Wash..  D.  C. 

3 BPQ  Edward  B.  Sandrus,  314  Main  8t Parkesburg,  Pa. 

3 BPB  Vincent  E.  Powers,  1715  Guilford  Ave. . . .Baltimore,  Ml 

3 BPS  George  L.  Wilcox,  23  N.  Walnut  8t Nantlcoke,  Pa 

3 BPT  Allan  Smith,  1524  Falrmoupt  Ave Phila.,  Pa 

3 BPU  Joseph  G.  Drolet,  5201  Woodland  Ave Phila,  Pa 

3 BPV  Edward  M.  Beilly,  2835  N.  25th  St Phila,  Pa 

3 BPW  Bertrand  D.  Oldham,  1524  Fairaount  Ave. ..  .Phila,  Pa 

3 BPI  Ladow  Hammell,  Illinois  St Absecon.  N.  J. 

3 BPY  Alfred  G.  Wlndstoo,  135  Powelton  Ave.  .Woodlynne,  N.  J. 

3 BPZ  J.  Wilbur  Boors*.  219  E.  Third  8t Lansdale.  Pa 


W.  M.  Nelson  Kernersville,  N.  C.  4 CU 

W.  A.  French,  Jr.,  107  S.  4th  St ...  Wilmington,  N.  C.  4 CV 

Lee  Smith,  229  Main  St Reldsville,  N.  C.  4 CW 

B.  A.  Saeger  Ankona,  Fla  4 CX 

W.  Y.  Andrews  Indiana  8prings,  Jackson,  Ga  4 CY 

Hi  Grade  Wireless  Instrument  Co.,  47-49  Zillicoa  SL,  4 CZ 

Asheville,  N.  C. 

W.  B.  Pope,  197  Dearing  St Athens.  Ga.  4 DA 

H.  Broden,  1304  Myrtle  Ave Jacksonville,  Fla  4 DB 

H.  E.  Bussey,  49  W.  12th  St Atlanta,  Ga  4 DC 

K.  F.  Morse,  525  E.  2nd  St Jacksonville,  Fla  4 DD 

A.  B.  Whittaker,  Jr..  221  E.  10th  St Atlanta,  Ga.  4 DE 

C.  W.  Clodfelter,  42  South  Pleasant  St.,  4 DF 

Winston-Salem,  N.  C.  4 DO 

J.  C.  Davis,  70  Metcalf  St New  Bern,  N.  C.  4 DH 

& L.  Rogers,  W.  Jefferson  St Boston,  Ga  4 DI 

E.  L.  Bice.  1702  E.  Duval  8t Jacksonville,  Fla  4 DJ 

W.  E.  Dobbins,  Jr.,  1020  K.  North  Are.. . .Atlanta,  Ga  4 DK 

P.  8.  Foster,  16  Oak  Park  Bd Asheville.  N.  C.  4 DL 

T.  P.  Mathewson,  310  Main  St Reldsville,  N.  C.  4 DM 

E.K. Cargill,  Lament  St,  Log  Cabin  Heights,  Macon,  Oa.  4 DN 

J.  L.  Crusoe,  1025  Eaton  St Key  West,  Fla.  4 DO 

Wm.  A.  Ward,  Jr.,  87  Forrest  Av* Atlanta,  Ga  4 DP 

C.  B.  Thompson,  109  26th  St Columbus,  Ga.  4 DQ 

R.  M.  Bobbins,  410  N.  Oliver  St ..  West  Palm  Beach,  Fla  4 DB 

B.  B.  Flowers,  302  Spring  8t Atlanta,  Ga.  4 DS 

L.  Rucker,  45  W.  11th  8t Atlanta,  Ga.  4 DT 

P.  C.  Bangs,  29  Albemarle  Ave Atlanta,  Ga.  4 DU 

4 DV 

C.  W.  Corless,  Jr.,  202  Ridley  Ave Lagrange,  Ga  4 DW 

E.  H.  Dlemmer,  1805  Jenkins  St Augusta,  Ga 

B.  Ohlhaber,  Oliver  St West  Palm  Beach,  Fla  4 DX 

E.  8.  Bullock.  307  N.  4th  St Wilmington,  N.  C.  4 DY 

C.  A.  Boethlinger,  214  Campbell  St ..  Wilmington,  N.  C.  4 DZ 

L.  W.  McClung,  1601  Bonnlvista ...  St.  Petersburg,  Fla 

E.  Man,  51  Elizabeth  8t Atlanta,  Ga  4 EA 

H.  Martin,  915  7th  St Miami,  Fla  4 EB 

W.  Brown,  214  7th  St Miami,  Fla  4 EC 

G.  R.  Terry,  1912  Barnard  St Savannah,  Ga  4 ED 

G.  Pierce  Rankin,  155  Boulevard  Ave Macon,  Ga  4 EE 

J.  C.  Cooper,  Jr.,  Ortega  Blvd Ortega,  Fla  4 EF 

D.  E.  Day,  228  8prlng  St Winston-Salem,  N.  C.  4 EG 

F.  W.  York,  Clover  8t Winston-Salem,  N.  C.  4 EH 

M.  Fernandes,  P.  0.  Box  No.  201 Key  West,  Fla  4 El 

M.  D.  Clark,  1924  8wlft  St Jacksonville,  Fla  4 EJ 

G.  L.  Hlght,  200  E.  9th  St Rome.  Ga  4 EK 

8.  Mlshler  Blscayne,  Fla  4 EL 

W.  E.  Wood,  1711  1st  Ave.  N.  E Miami,  Fla  4 EM 

D.  Hightower,  267  Marietta  St Atlanta,  Ga  4 EN 

G.  B.  King.  101  Post  St Jacksonville,  Fla  4 EO 

J.  P.  Pretlow,  321  8.  3rd  8t Wilmington,  N.  C.  4 EP 

Wm.  M.  Sampler,  209  Beech  Av* Macon,  Ga  4 EQ 

G.  8.  Smith,  107  N.  6th  St Wilmington,  N.  C.  4 ER 

J.  B.  Hodge,  911  Abercorn  Savannah,  Ga  4 E8 

B.  W.  Bennlng,  50  Whlteford  Av* Atlanta,  Ga  4 ET 

4 EU 

a D.  Humphrey,  402  N.  4th  St Wilmington,  N.  C.  4 EV 

J.  E.  Walker,  Jacksonville  k Florida  Ares.,  Tampa,  Fla  4 EW 
J.  T.  Morebead,  215  Eugene  St Greensboro,  N.  C.  4 EX 

C.  L.  Pierce,  221  W.  Peachtree  St Atlanta,  Ga  4 EY 

F.  L.  Bunker,  505  Crescent  Ave Charlotte,  N.  C.  4 EZ 

I.  B.  Guthrie,  45  R.  18th  St Jacksonville,  Fla 

LeRoy  Edwards,  32  Prospect  PI Atlanta,  Ga  4 FA 

J.  C.  Kellow,  Route  C Spring  Glen,  Fla  4 FB 

Holt  Electric  Utilities  Co.,  10  W.  Bay  8t..  4 FC 

Jacksonville,  Fla.  4 FD 

D.  W.  Moore,  242  25th  St.  N.  E Miami,  Fla  4 FE 

Wm.  E.  Lineback,  Jr.,  843  Piedmont  Ave.,  4 FF 

Winston-Salem,  N.  C. 

W.  C.  Roberta,  15  Oak  8t Commerce,  Ga.  4 FG 

W.  G.  Depew,  B.  F.  D 8ewalls  Point,  Fla  4 FH 

W.  B.  Short,  78  W.  North  Ave Atlanta,  Ga.  4 FI 

R.  M.  Cleveland,  118  Adair  St Decatur,  Ga.  4 F T 

P.  C.  Heraatt,  ear*  of  Georgia  Railway  k Power  Co.,  4 FK 

Atlanta,  Ga  4 FL 

E.  3.  Gluck,  1418  E 7th  St Charlotte,  N.  C.  4 FM 

W.  MeL.  Davis,  1016  Market  St Wilmington.  N.  C.  4 FN 

L.  V.  Davis,  16th  k Lake  Blvd 8t.  Petersburg,  Fla.  4 FO 

M.  H.  Gaston.  307  Covington  St Jackson,  Ga.  4 FP 


Fourth  District 


A.  J.  Copeland,  3rd  St Jackson,  Ga  4 FQ 

J.  B.  Mathewson.  310  Maiq  St Re  ids  ville,  N.  C.  4 FB 

C.  S.  Johnson,  Windsor  Hotel Jacksonville,  Fla  4 FS 

Boy  LinviUe,  646  13th  St. Winston-Salem,  N.  C.  4 FT 

A.  L.  Freeman  Fort  Lauderdale,  Fla  4 FU 

B.  W.  Boyd.  1003  May  St Jacksonville,  Fla  4 FV 

4 FW 

C.  D.  Short,  233  Washington  Ave Macon,  Ga  4 FX 

L.  F.  Grubbs,  511  M St West  Palm  Beach,  Fla  4 FY 

F.  B.  Saunders,  95  Highland  View Atlanta,  Oa  4 FZ 

J.  P.  Hook,  84  E.  North  Ave Atlanta,  Ga 

Wm.  A.  Marsh,  Cor.  3rd  Av.  ft  25th  St. . .Miami,  Fla  4 GA 

M.  L.  McClung,  130  E.  2nd  St Jacksonville,  Fla  4 GB 

Miss  M.  T.  Lewis  Fort  Lauderdale,  Fla  4 GC 

J.  Banks,  Jr.,  115  Broad  St Lagrange,  Ga  4 GD 

A.  Z.  Oberdorfer,  122  W.  Ashley  St. . .Jacksonville,  Fla  4 GE 

J.  M.  Freeman,  579  N.  Jackson  St Atlanta,  Ga.  4 GF 

J.  Wadsworth,  1460  Evergreen  Are. . . .Jacksonville,  Fla.  4 GG 

B.  C.  Bender,  326  Jeffereon  Bd.  ..West  Palm  Beach,  Fla.  4 GH 

J.  B.  Wilke,  36  Ripley  St Atlanta,  Ga.  4 01 

8.  Holtsberg.  Pine  St Pierce,  Fla  4 OJ 

H.  L.  Hamilton.  584  8.  Blvd. Atlanta.  Ga  4 GK 

C.  J.  Napier,  202  Southwest  10th  Ave Miami,  Fla.  4 GL 

H.  P.  Woodward,  616  Davie  Ave Statesville,  N.  C.  4 GM 

R.  B.  Parkhill,  8.  King  8t Jacksonville.  Fla.  4 GN 

F.  A.  Chapman  Ward.  8.  C.  4 GO 

C.  and  E.  H.  White,  510  Park  Ave Legrange,  Ga.  4 GP 

C.  L.  Mitchell,  Jr.,  P.  0.  Box  724.  .Fort  Lauderdale,  Fla.  4 GQ 

J.  M.  Baird,  Eberhardt  Ave Columbus,  Ga  4 GB 

A.  C.  Robinson,  1503  W.  University  Ave.,  4 GB 

Gainesville,  Fla  4 GT 

F.  Dodd.  Jr.,  1103  Vernon  St Lagrange,  Ga  4 OU 

H.  H.  Pike,  206  Park  Ave Lagrange,  Ga.  4 0V 

L.  S.  Bookwalter,  N.  Poinsettia  8t,  West  Palm  Beach,  Fla  4 GW 

4 GX 

A.  W.  Parker,  15  Change  St New  Bern,  N.  C.  4 GY 

B.  W.  Cochran  Palmetto,  Ga.  4 GZ " 

C.  Schuster,  204  N.  3rd  St Wilmington,  N.  C. 

8.  L.  Boyett,  214  Verne  St Tampa,  Fla  4 HA 

A.  J.  Cook,  Box  272  Flat  Shoals  Bd Atlanta,  Ga.  4 HB 

G.  R.  Pigford,  513  Chestnut  8t Wilmington,  N.  C.  4 HC 

W.  C.  Etheredge.  36  E.  George  St Woodruff,  S.  C.  4 HD 

H.  A.  Cole,  335  Hill  St Atlanta,  Ga  4 HE 

G.  a Trammell,  25  Milledge  Ave Atlanta,  Oa  4HF 

F A.  Sommers,  421  1st  St Miami,  Fla  4 HO 

T.  Hatcher,  142  Adams  St Decatur.  Ga  4 HH 

L.  J.  Habne,  8 West  43rd  St Savannah,  Ga  4 HI 

B.  L.  McCall,  99  E.  Merrltts  Ave Atlanta,  Ga.  4 HJ 

T.  BL  Simpson,  411  Cherry  St.  . .Winston-Salem,  N.  C.  4 HK 

C.  E.  Kelly,  303  N.  Moreland  St Atlanta,  Ga  4 HL 

J.  W.  Geeslln,  245  N.  Moreland  Are Atlanta,  Oa.  4 HM 

B.  W.  Wlnterkorn,  277  Glenwood  Are Atlanta,  Ga  4 HN 

C.  L.  Craig,  141  Glenwood  Ave Atlanta,  Ga  4 HO 

A.  0.  Bliss,  Jr.,  127  10th  8t Miami,  Fla  4 HP 

T.  C.  Green,  929  8umter  St Columbia,  8.  C.  4 HQ 

E.  Fox,  13  Travia  Av* Charlotte.  N.  C.  4 HB 

P.  C.  Herault,  955  N Boulevard  St Atlanta,  Ga  4 H8 

A.  Davie,  1508  Dock  St Wilmington,  N.  C.  4 HT 

H.  M.  Cates,  1517  7th  St Miami,  Fla  4 HU 

W.  J.  Overman,  509  N.  Boad  St ..  Elizabeth  City,  N.  C.  4 HV 
C.  F.  Clark,  19  Reynold*  St Jacksonville.  Fla  4 HW 

4 HX 

0.  F.  Miller,  The  Waverly Columbus,  Ga  4 HY 

A.  Bush,  480  Melgi  St Athens,  Ga 

H.  W.  McCutcbeon,  465  Crew  St Atlanta,  Oa  4 HZ 

E.  H.  Brack  Midvllle,  Oa. 

R.  Clarke,  102  E.  Burgess  St Elizabeth,  N.  C.  4 IA 

Savannah  Radio  School,  204  West  Broughton  St.,  4 IB 

Savannah,  Ga 

M.  G.  Nicholson.  Jr.,  298  Hull  8t Athens,  Ga.  4 IC 

R.  F.  Kimball,  81eepy  Eye  Lodge Vero,  Fla.  4 ID 

H.  C.  Wheat,  104  Grenard  8t Gaffney,  8.  C.  4 IE 

J.  C.  Candler,  East  Lake  Drive Atlanta,  Ga  4 IF 

F.  K.  Shaw,  534  White  St Atlanta,  Ga.  4 IQ 

J.  Persons  Talbotton,  Ga  4 IH 

H.  H.  Snyder,  211  Central  Ave Atlanta,  Ga.  4 11 

A.  Rumble,  234  Oak  Haven  Ave Macon.  Oa.  4 IJ 

G.  R.  Smathers,  829  E.  Liberty  8t Charlotte,  N.  C. 


J.N. Plaster,  512  N.  Highland  Ave.  .Wlnston-8alim.  N.  C.  4 IK 


K.  E.  Green,  707  S.  Boulevard  St Atlanta,  Ga. 

C.  J.  Davies,  805  Lafayette  St Tampa.  Fim. 

F.W.Wlenbarg,  Jr.,  819  W.  State  St . . Jacksonville,  Fla 

a A.  Her,  615  Ponce  de  Leon  8t Atlanta,  Ga 

K.  L.  Peacock,  41  7th  St.  S.E Miami.  Fla 

C.  Master,  Jr.,  182  South  Ave Atlanta,  Fla. 

Dona  Brown Talbotton.  Oa. 

H.  R.  Gaff  net,  Victoria  Ave Gaffney,  8.  C. 

C.  W.  McKee  Conway,  Ga 

J.  A.  Bellas,  206  E.  St Tampa.  Fla 

D.  Musten,  P.  0.  Box  102 Kernersville,  N.  C 

W.  T.  Rich,  116  Peachtree  Circle Atlanta,  Oa 

B.  B.  Hall.  139  Myrtle  8t Atlanta,  Ga 

P.  H.  Briggs,  633  Duncan  Ave Macon,  Ga 

B.  R.  Brewin,  106  Jones  8t.  W Savannah,  Ga. 

A.  R.  Foy,  5 40th  St.  E 8avannah,  Ga 

H.  E.  Cobble.  197  W.  Kimball  St Atlanta,  Oa 

W.  J.  k B.  A.  Jackson,  17  Monroe  PI Asheville.  N.  C. 

W.  F.  Williams,  204  Plum  St Atlanta,  Ga 

E.  A.  Dupree.  B.F.D.  No.  2 Raleigh.  N.  C. 

A.  J.  Harris*.  309  Wrightsville  Ave.  .Wilmington,  N.  C. 

F.  A.  Hill,  1223  E.  Duffy  8t Savannah,  Ga 

A.  L.  Reese.  21  W.  14th  St Atlanta,  Ga. 

J.  B.  Jones  Midville,  Ga 

8.  0.  Bon.  51  W.  2nd  St Jacksonville,  Fla 

Wm.  S.  Weathespoon,  8 Hawkins  Are.. . . .Sanfoid,  N.  C. 

F.  E.  Johnston,  124  E.  Hall  St Savannah,  Ga 

H.  Bennett,  1717  Oak  8t Jacksonville,  Fla 

M.  B.  Smith,  502  W.  Davis  St Burlington.  N.  C. 

F.  J.  Gulffrida,  Jr.,  447  Washington  St ...  Atlanta,  Ga 

K.  J.  Cranford,  716  Main  St Macon,  Ga 

H.  L.  Penn,  454  New  St Macon,  Ga 

N.  W.  Peck,  813  King  St Jacksonville,  Fla 

B.  0.  HoUarfU,  P.  0.  Box  283 Sanford,  N.  C. 

R.  Wey,  808  W.  Davis  St Burlington,  N.  C. 

B.  11  Barnes,  256  Les  St Atlanta,  Ga. 

T.  A.  White,  415  Wrightsville  Are.  . .Wilmington,  N.  C. 

F.  0.  Wickersham,  534  Main  St College  Park.  Ga 

T.  LaHatti,  614  Capitol  Are Atlanta,  Ga. 

G.  H.  Klinck,  1 Trapman  Are Charleston,  S.  C. 

J.  J.  Fogarty,  707  Azeele  St Tampa,  Fla. 

G.  J.  Pfeiffer,  702  5th  St Augusta.  Ga. 

H.  B.  Fuller,  110  Moore  St Bennettsville,  S.  C. 

C.  L.  Moore,  1901  Taliaferro  8t Tampa,  Fla 

T.  D.  Bayley,  117  Forrest  8t Decatur,  Ga. 

E.  8mlth,  315  St.  Johns  Are... South  Jacksonville,  Fla 

J.  Womack,  161  Main  St Reldsville.  N.  C. 

J.  C.  Waller,  27  Vinzant  8t Jacksonville,  Fla. 

M.  8.  Alexander,  55  Kalb  Are Atlanta,  Ga. 

T.  W.  Deloach,  513  Indian  St Savannah,  Ga 

W.  E.  Merck.  West  3rd  St Jackson.  Ga 

A.  H.  Stewart,  Jr.,  204  Buford  PI Macon,  Ga 

F.  W.  Taylor,  222  W.  DeSoto  St Pensacola  Fla 

G.  Wrigley,  811  1.  Park  Are Greenville,  S.  C. 

V.  B.  Bayltes,  337  Juniper  St....* Atlanta,  Oa 

G.  V.  Harvey,  1064  Walnut  St Macon,  Ga 

J.  P.  Smith,  Ocean  Blvd West  Palm  Beach,  Fla 

H.  E.  Kennedy,  HUlston  Bd West  Raleigh.  N.  C. 

L.  Wade,  Jr.,  114  Mlllrose  Ave Decatur,  Oa 

T.  L.  Brandon,  134  Venable  8t Atlanta.  Ga. 

HI  Grade  Wireless  Instrument  Co.,  47-49  Zillicoa  8t., 

Asheville.  N.  C 

a Orange,  Route  1,  Box  103.... 8.  Jacksonville,  Fla. 

J.  H.  Hunter,  247  Juniper  8t Atlanta,  Ga 

Federal  Board  School.  U.  8.  P.  H.  8.  H.  No.  26, 

Greenville,  N.  C. 

E.  a Comtek,  1320  N.  W.  8th  Court Miami,  Fla 

J.  H.  Robertson,  600  W.  Council  8t Salisbury. 

French  Broad  Camp  Brevard,  N.  C. 

L.  Todd,  525  Oklahoma  Ave Ocala.  Fla. 

8.  Dane  Homestead.  Fla 

F.  V.  Long  Boca  Ratooe.  Fla 

M.  F.  Harrod.  1204  E.  Washington  8t.  . .Orlando,  Fla 

H.  T.  Schllestett,  Box  No.  8,  B.F.D.  No.  1. 

Cedartown.  Oa 

H.  B.  Ward.  606  Palmetto  8t 8.  Jacksonville.  Fla 
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4  1L  Jo«  Sanches,  221  Slmonton  St Key  West,  Fla.  4 JI 

4IM  E.  L.  Bailey,  55  Poplar  Circle Atlanta,  Ga.  4 JJ 

4  IN  L.  L.  Hanlon,  Jr.,  2801  Millwood  Are ..  Columbia.  S.  C.  4 JK 

410  E.  Bumble,  234  Oak  Hawn  Aw Macon,  Oa.  4 JL 

4  IP  B.  E.  Moore,  Jr.,  54  Graven  St New  Bern,  N.  C.  4 JM 

4 IQ  E.  K.  Curry.  1309  Petronla  St Key  West.  Fla.  4 JN 

4 IB  W.  C.  Lane,  J..,  28  Hawkins  .vve Sanford,  N.  C.  4 JO 

4 18  J.  D.  Blltcb,  331  N.  Main  St Statesboro,  Ga.  4 JP 

4 IT  J.  A.  Braddy,  210  Franklin  8t Dublin,  Oa.  4 JQ 

4 IU  P.  H.  Carr,  824  Union  St.  Gaffney,  8.  C.  4 JR 

4 IV  F.  D.  Pilgrim,  73  Bradford  8t Gainesville.  Ga.  4 JS 

4IW  L V.  Darts,  16th  k Lake  Bird St.  Petersburg,  Fla.  4 JT 

4 IX  F.  B.  Duncan  Tonares,  Fla.  4 JU 

4 IY  R.  H.  McMillan.  115  E.  3rd  St Atlanta,  Oa.  4 JV 

4 1Z  W.  Moore.  339  Plant  Ave Tampa,  Fla.  4 JW 

4 JX 

4 JA  O k D.  Perrlne,  152  Jefferson  PI Decatur,  Ga.  4 JY 

4 JB  I.  P.  Lasater  Jonesboro.  N.  C.  4 JZ 

4 JC  B.  P.  Hutchinson,  308  S.  Lewis  St Lagrange,  Oa. 

4 JI)  E.  Powell,  206  S.  Lewis  St Lagrange,  Ga.  4 KA 

4JE  J.  Agusty,  3 San  Joseph  St San  Juan.  Porto  Kico  4 KB 

4 JF  W.  Woodruff,  242  Ponce  de  Leon  St Decatur,  Ga.  4 KC 

4 JG  J.  J.  Cushman.  1502  Miami  PL  N.  E Miami,  Fla.  4 KD 

4 JH  M.  Solomon,  300  College  St Macon,  Ga.  4 KE 


T.  Litacfaauer  Winter  Park,  Fla. 

W.  T.  Booth,  272  Lee  St Atlanta,  Ga. 

a Wells,  1309  Buncombe  St Greenville.  & C. 

C.  N.  Hughs,  90  Lawton  St Atlanta,  Ga. 

B.  C.  Carpenter,  49  LaFranco  St Atlanta,  Ga. 

J.  D.  Smith,  92  Park  Aw Atlanta,  Oa. 

B.  L.  Torrey,  452  S.  McIntosh  St Elberton,  Ga. 

W.  F.  Franklin,  1101  Selma  Ave Tampa,  Fla. 

B.  E.  Grunert,  612  S.  Poplar  St. . .Winston-Salem,  N.  C. 

J.  W.  Perry,  868  E.  North  Ave Atlanta,  Ga. 

E.  Rogers,  242  Ponce  de  Leon  St Decatur,  Ga. 

H.  D.  Hendrick Township  No.  44  Kange,  Alva,  Fla. 

L.  Greeson,  107  Moody  Ave Tampa,  Fla. 

A.  P.  Graham,  34  Putavo  St San  Juan,  Porto  Rico 

8.  H.  Lamb,  311  Pearl  St Elizabeth  City,  N.  C. 

D.  B.  Blair,  30  Grady  PI Atlanta,  Ga. 

E.  R.  Hall,  2801  Central  Ave St.  Petersburg,  Fla. 

A.  B.  Meyer,  510  S.  Second  Ave. . .St.  Petersburg,  Fla. 

W.  J.  Pooser,  525  Beech  St Atlanta,  Ga. 

J.  H.  Raffo,  108  Third  St Tampa,  Fla. 

T.  Freck,  47  Baird  St Asheville,  N.  C. 

L.  1.  Mims,  105  Brookline  St Atlanta,  Ga. 

T.  T.  Earle,  311  Hampton  Ave Greenville,  8.  C. 


4 KF  C.  Q McElroy,  617  WUlow  St Tampa,  Fla 

4 KG  J.  J.  Pearson,  34  Josephine  St Atlanta.  Ga. 

4 KH  J.  K.  Shaw.  524  Whlto  St Atlanta,  Ga 

4 KI  H.  L.  Eskew,  401  Lloyd*  8t Greenville.  S.  C 

4 KJ  E.  G.  Code,  167  Ashley  Aw Charleston,  S.  C 

4 KK  P.  K.  Kendrick,  Camp  Jessup  Atlanta,  Ga. 

4KL  J.  C.  Fleming,  106  Powell  St Atlanta,  Ga 

4 KM  L.  K.  Rush.  22  Cherry  St Atlanta.  Ga 

4 KN  H.  Wendt,  Route  1,  Box  135A....S.  Jacksonville,  Fla. 
4 KO  F.  H.  Kiauman,  713  8.  Palmetto  Ave., 

St.  Petersburg,  Fla. 

4 KP  J.  0.  St.  John,  146  Greenville  St Newman,  Ga. 


4 KQ  HI  Grade  Wireless  Institute  Co.,  47-49  Zillicoa  St., 

Asheville,  N.  C. 

4 KR  Hi  Grade  Wireless  Institute  Co.,  47-49  Zillicoa  St., 

Asheville.  N.  C. 

4 KS  J.  M.  M.  Ramos,  37  Allen  St San  Juan,  Porto  Rico 

4 KT  J.  T.  Pinero,  Ignacio  Arsuqga  Carolina,  Port  Rico 

4 KU  II.  L.  Reid.  69  E.  Park  Lane Atlanta.  Ga 

4 KV  A.  Hall,  116  McAfee  St Atlanta,  Ga. 

4 KW  F.  A.  Saxon,  227  Greene  St Augusta,  Gh 

4 KX  G.  G.  Reynolds,  Country  Club  Rd,  Winston-Salem,  N.  C 

4 KY  W.  J.  Pinkrtone,  500  N.  Troupe  St Valdosta,  Ga 

4 KZ  W.  E.  Fennell,  Twickenham  Terrace Savannah,  Ga 


Fifth  District 


5 Q8 
5 QT 
5 QU 
5QV 
5 QW 
5QX 

5 QT 
5 QZ 

5 RA 
5 HR 
BBC 
5 RD 
5 BE 
5 RF 
5 BG 
5 RH 
5RI 
5 RJ 
5RK 
5 RL 
5RM 
5 RN 
5 BO 
5RP 
5 RQ 
5 RR 
5R8 
BBT 
5 HU 
8 RV 

5 RW 
5RX 
B BY 
5RZ 
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SSB 

BSC 
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6 8H 
5 81 
58J 
5 8K 
5 8L 
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5 SN 
5 80 
5 8P 
5 8Q 
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5 ST 
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5SW 
5 8X 
5 8T 
5 8Z 


J.  D.  Cameron  » Dublin,  Texas  5 TA 

Orren  Walden,  Grafton  St Dublin,  Texas  5 TB 

John  Grady  Owen,  2609  Clarence  St Dallas,  Texas  5 TC 


Chester  A.  Curry,  1410  N.  Broad  St. . . .New  Orleans,  La.  5 TD 
J.E.W.  Gilenwatere,  1371  N.  Bway  St.,  Knoxville.  Tenn.  5 TE 
M.  K.  k A.  H.  Steddon,  1504  W.  9th  St.,  5 TF 

Oklahoma  City,  Okla.  5 TO 
Will  Eugene  Gray,  2510  Rio  Grande  St. ..  .Austin,  Texas  5 TH 
J.  W.  Lowry,  Jr..  18th  St.  k 33rd  Aw..  Meridian,  Mies.  5 TI 

5  TJ 

Raymond  A.  Fulk,  113  W.  Broadway  8t...Cuero,  Texas  5 TK 

Frederick  Cooper,  3918  Bawlins  St Dallas,  Texas  5 TL 

J.  P.  Buchanan,  Jr.,  412  Sycamore  8t.,Brenham,  Texas  5 TM 

Phil  Wlttman,  708  Augusta  St Mobile,  Ala.  6 TN 

8.  E.  Adcock,  2000  Washington  Ave.,  Knoxville,  Tenn.  6 TO 
Richard  A.  Stevens,  2815  Peters  Ave ..  New  Orleans,  La.  5 TP 

Newell  Ramsey,  836  5th  St Port  Arthur,  Texas  6 TQ 

Roy  L.  Alciatore,  1908  Peniston  St ...  New  Orleans,  La.  5 TR 

Roy  M.  Latham  Elm  Mott,  Texas  5 T3 

Robert  B.  Greene,  1108  Hobson  St Sapulpi,  Okie.  6 TT 

J.  A.  Massey  Cedar  Bayou,  Texas  5 TU 

Stephen  R.  Phelan,  533  Beale  8t Memphis,  Tenn.  5 TV 

B.  L.  Harris,  2105  Falrmount  Aw.,  Fort  Worth,  Texas  5 TW 
Dixon  B.  Penlck,  2404  Uniwrsity  Aw ...  Austin,  Texas  5 TX 

Knox  E.  Clapp,  2322  Wolfe  8t Little  Bock,  Ark.  5 TY 

John  B.  Alexander  Clalrette,  Texas  5 TZ 

Emanuel  V.  Wolff,  1360  Carr  Kn. Memphis,  Tenn. 

Paul  N.  Jett,  207  Mason  St San  Antonio,  Texas  « rA 

Franklin  K.  Matejka,  102  W.  20tb  St Austin,  Texas  2 

Irving  M.  Laybourne,  1408  Congress  Ave. . .Austin,  Texas  B uc 

Ben  E.  Gordon,  717  Beale  St Memphis.  Tenn.  > ITn 

Leroy  Rush,  1220  19th  Aw Meridian,  Miss.  2 jrj» 

L.  H.  Vaughan  Comanche,  Texas  * TTV 

Carl  F.  Moltxen  BalleyvlUe,  Okla.  2 }£ 

Rudolf  Hertzberg,  3129  DeSoto  St New  Orleans,  La.  * tjtt 

Oscar  8.  Rodgers,  1275  Thomas  St Memphis,  Tenn.  g jjj 

Ermln  J.  Teykl,  301  N.  1st  St Elgin,  Texas  5 

Conrad  F.  Harlngton,  212  E.  20th  8t ..  Little  Bock,  Ark.  2 {£ 

Boy  Scouts  of  America Crosby,  Texas  « 

Robert  8.  Crandall.  2314  22nd  St Meridian.  Miss.  2™ 

Julian  Lalne,  1130  Mandevlile  St New  Orleans,  La.  R TIn 

Houston  Hendrix,  1616  Worth  St Fort  Worth,  Texas  R fip 

Raymond  U.  McKinney,  803  8.  Boulder  St ..  Tulsa,  Okla.  « TTn 

B.  A.  Morrow,  915  S.  E.  3rd  8t. .. Mineral  Wells,  Texas  2 }£ 

E.  Ray  Arledge Ryan,  Ark.  K nR 

Vaughn  W.  Darts,  901  8.  E.  3rd  St..  Mineral  Wells,  Texas  2 JJS, 

M.  R.  8angulnet,  Jr.,  130  Belle  PI. . .Fort  Worth,  Texas  2 

Walter  8herry,  60  N.  Catherine  8t Mobile,  Ala.  2 ™ 

Dr.  L.  M.  Hunter,  2420  Itard  St Little  Bock.  Ark.  2 HI 

A.  B.  Lewis,  Uniwrsity  Campus. ..  .University  P.O.,  Miss.  - .» 

Paul  C.  Barnes,  300  West  St Arlington,  Texas  K rv 

Wm.  L.  High  England.  Ark.  2 »» 

Rees  L.  Beddon.  3925  Fort  Blvd El  Paso.  Texas  0 

H.  H.  Friend,  1 block  east  Wash.  Bt.  .Sand  Springs,  Okla. 

Jim  8weeny  Pearsall,  Texas  5 VA 

Joe  H.  Hunter.  B.F.D.  No.  4 Chico.  Texas  5 VB 

Edw.  H.  Cathrlner,  Barrett  St Humble,  Texas  5 VC 

Tbeo.  H.  Stoner,  Okmulgee  High  School.  .Okmu’gee,  Okla.  5 VD 

Robert  L.  Bailey,  1705  Wyoming  St El  Paso,  Texas  5 VE 

Lawrence  J.  8myth,  210  Holcombe  8t .. Montgomery,  Ala.  6 VF 

L.  Chapman,  4119  Classen  Blvd Oklahoma  City,  Okla.  SVG 

H.  E.  Wehrman,  4003  Carondelet  8t. . .New  Orleans.  La.  5 VH 


Peter  T.  Crosby,  329  East  D.  St ...  Oklahoma  City,  Okla.  5 VI 
Ethridge  E.  Pitts,  3538  Avenue  K. ...  Polytechnic,  Texas  5 VJ 
W.  L.  Allison.  Jr..  P.  0.  Box  1557 ...  Fort  Worth,  Texas  5 VK 

Cbag.  H.  Thornton,  825  College  St Shreveport,  La.  5 VL 

Geo.  W.  Curry,  113  Duke  St Yoakum,  Texas  5 VM 

Carl  C.  Clayton,  1012  Spruce  8t Texarkana,  Texas  5 VN 

Jas.  W.  Hunt,  403  Goodwin  St Victoria,  Texas  5 VO 

A.  L.  Owrstreet,  42  So.  Main  St Paris,  Texas  5 VP 

Samuel  Brendle  Arlington,  Texas  5 VQ 

Francis  M.  Floyd,  516  White  St Norman,  Okla.  5 VR 

Graham  Kendall,  3614  Hall  St Dallas,  Texas  5 VS 

George  M.  Howard,  1615  Arizona  St El  Paso,  Texas  5 VT 

Boy  L.  Lay,  110  Hubbard  St Yoakum,  Texas  5 VU 

Je6sle  R.  Collins,  216  Cooper  St Arlington,  Texas  5 W 

Bawleigh  H.  Ralls,  629  Edwards  St. .Edmond,  Okla.  5 VW 

Ancell  Lee  Foster,  Box  283 Forney,  Texas  5 VX 

Richard  R.  Beawns,  2404  Speedway Austin,  Texas  5 VY 

H.  W.  Rogers,  1100  Sewnth  Bt.  .East  Los  Vegas.  N.  M.  5 VZ 

Fred  B.  Groch,  1901  Happer  St El  Paso,  Texas 

Robert  M.  Warriner,  3202  Awnue  Q . . Galveston,  Texas  5 

Homer  C.  Carr  Commerce,  Texas  5 

Oecar  A.  Rasmussen  Marianna,  Texas  5 wc 

Marion  B.  Tomme,  1505  Awnue  D Brownwood,  Texas  5 u*n 

Maury  H.  McRae  Corinth,  Mias.  5 mg 

Houston  Radio  Cl.,  3800  Harrisburg  Blvd.  .Houston,  Texas  5 tvp 
John  Jackson,  105  Dlttmar  St San  Antonio,  Texas  5 

5  WH 

Jo*.  Howard  Pummlll,  5904  Belmont  St ...  Dallas,  Texas  5 WI 

B.  B.  Greene,  475  Elm  8t Norman,  Okla.  5 WJ 

Don  B.  Wells  Morrilton,  Ark.  5 WK 

Paul  A.  Bryan,  805  N.  Rockell  Aw Terrell,  Texas  5 WL 

Ben  H.  Woodruff,  Tyler  St Conway.  Ark.  5 WM 

John  8.  Roberts,  Jr.,  1806  Farragut  8t ...  Laredo,  Texas  5 WN 

Troy  Baxter  Dublin,  Texas  5 WO 

Frank  D.  Sutton,  604  Main  8t Sparta,  Tenn.  5 WP 

Duncan  Merriwether,  1 EUlot  St Montgomery,  Ala.  5 WQ 

W.  A.  k J.  S.  Swearlnger Lockhart,  Texas  5 WR 

Cbas.  A.  Freitag,  8520  Forshey  St New  Orleans.  La.  5 WS 

Clarence  D.  Beeth  Tucumrari,  N.  M.  5 WT 

D.  J.  Canale,  549  Belvidere  Blvd MemphLs,  Tenn.  5 WU 

Ralph  Parker.  1639  Collins  Aw Wichita  Falls.  Texas  5 WV 

James  R.  Martin.  1517  12th  St Wichita  Falls,  Texas  5 WW 

Grady  C.  Coleman  Irondale,  Ala.  5 WX 

Bryan  Evans,  324  West  French  St. . .San  Antonio.  Texas  5 WY 

James  8ides,  310  Asylum  St Terrell,  Texas  5 WZ 

John  F.  Roach,  Washington  St Corinth,  Miss. 

Eugene  K noblock,  Jr.,  627  Canal  St Thlbodaux,  La.  5 AAA 

8.  W.  Wilkinson,  313  Commerce  Aw.  . .Knoxville,  Texas  5 AAB 

Glendale  Wirt,  817  Canal  St Thlbodaux.  La.  5 AAC 

Willard  Stewart  Brownwood,  Texas  5 ^jtD 

Clyde  A.  Abernathy  Quinlan,  Texas  5 aaE 

E.  B.  Frysinger,  619  N.  Anglin  St Cleburne,  Texas  5 AAF 

Donald  Percy  Thlbodaux,  La.  5 aAG 

5  AAH 

T.  Frank  Smith,  Jr..  311  K.  Rush  St Mexia,  Texas  5 AAI 

Jack  C.  Perry,  1142  N.  3rd  St Abi'ene,  Texas  5 AAJ 

0.  Henry  Jones  Gadsen,  Ala.  5 AAK 

Ralph  Vermillion,  4629  Rusk  Aw Houston.  Texas  5 AAL 

Wm.  L.  Kincaid.  1635  N.  4tb  St Abilene,  Texas  5 AAM 

Maurice  W.  Hardy,  4226  Rowland  Aw Dallas,  Texas  5 AAN 

Allen  H.  Henderson  Alamogordo,  N.  M.  5 AAO 

Chaa.  H.  Fletcher,  1500  High  Ct Little  Bock,  Ark.  5 AAP 


G.  A.  DeCortin,  139  N.  Alexander  St. . New  Orleans,  La. 

Fitzhugh  Smith,  327  Sayre  St Montgomery,  Ala. 

Robert  A.  Glover,  1425  Brady  Aw. ..  .Brownwood,  Texas 

James  V.  Fitzhugh,  802  Erie  St San  Antonio,  Texas 

Wm.  Green,  807  Laboma  Ave Norman,  Okla. 

A.  G.  Elliot,  III.,  4324  Highland  Dr Dallas.  Texas 

Wilbur  M.  Jackson,  436  Breeden  St.  .San  Antonio,  Texas 
John  McArthur  Moss  Point,  Miss. 

G. D.Rayburn,  Box  444,  B.F.D.  No. 2,  San  Antonio,  Texas 

Wm.  E.  Branch,  2609  Clarence  St Dallas,  Texas 

Richard  D.  Mason,  1005  A St Lawton,  Okla 

Frank  BlUln.  602  St.  Phillip  St Thlbodaux,  La. 

Jack  Bond,  405  Johnson  St Terrell,  Texas 

S.  Kenneth  Sawyer,  1714  Leighton  St Anniston,  Ala. 

Burres  O’Neill  Thlbodaux,  La 

W.  M.  Bruce,  Jr.,  Morrilton  Cot.  Oil  Co.  .Morrilton,  Ark 

H.  C.  8berrod,  1627  Aw.  I Galveston,  Texas 

Milton  Pewler,  N.  Travis  St Granbury,  Texas 


Orin  P.  McCarty,  506  E.  Park  Aw ...  San  Antonio,  Texas 
Jullen  L.  McGuire,  1629  Quintard  Aw. ..  .Anniston,  Ala 
Lawrenc8  P.  Stark,  1504  Alfred  St.  ..  .Brownwood,  Texts 
Lloyd  W.  Vickery,  304  W.  Lincoln  St ...  Blackwell,  Okla 

Bussell  T.  Cole.  506  Caldwell  St Conway,  Ark 

Ralph  M.  Pemberton,  Box  24,  B.F.D.  No.  1 .. Scott,  Ark. 

Wm.  E.  Owen.  1924  Albert  8t Alexandria,  La. 

Kenneth  B.  Griffin.  418  W.  Park  St Enid,  Okla 

Lee  Johnson,  1312  Bishop  St Little  Rock,  Ark. 

Jas.  A.  Bowling,  434  Calhoun  St New  Orleans,  La. 

Thomas  E.  Story,  222  N.  Moose  St Morrilton,  Ark 

Earl  C.  Johnson,  724  7tb  8t Memphis,  Tenn. 

Cedi  J.  Scott,  301  Park  Aw Little  Rock,  Ark 

Chaa.  J.  Testa  Krebs,  Okla 

Chas.  M.  Cowan,  1691  Dandrldge  Pike ..  Knoxville,  Tenn 
Edward  E.  McCall,  1306  Woodstock  Aw. ..  Anniston,  Ala. 

Wallace  E.  Harris  Conroe,  Texas 

Brownwood  High  School  Brownwood,  Texas 

Sam.  W.  Wilkinson,  Kington  Pike Knoxville,  Tenn. 

Logan  Cox  Ferris,  Texas 

John  E.  Hoff  Comanche,  Texas 

Clarence  D.  Carter,  City  Hall Childress.  Texas 

Guy  8immons,  Jr.,  515  Clifton  8t Conway,  Ark. 

John  B.  Lewis,  520  S.  Cincinnati  St Tulsa,  Okla 

Paul  McCoy  Wright,  1012  James  8t Enid,  Okla. 

V.  W.  Bouldln,  702  S.W.  4th  Aw..  Mineral  Wells,  Texas 


Cedi  Adair,  3515  Swiss  Aw Dallas,  Texas 

81dney  B.  LaNler,  1210  Gallatin  Blvd.  .Nashville,  Tenn. 

Wm.  C.  Smith,  227  N.  Locust  St Fayetteville,  Ark. 

ChiUlcothe  High  School  Chilllcothe,  Texas 

Lamar  Lunt,  1415  Ellis  Aw Fort  Worth,  Texas 

Cypert  D.  McCary  Frost,  Texas 

Clinton  H.  Marsh,  700  Poplar  8t. . .Chattanooga,  Tenn. 

Wm.  Perry  Cedi,  606  E.  8t Ardmere,  Okla. 

Seth  B.  Ford,  Jr.,  R.F.D.  No.  2 Rockdale,  Texas 

Chas.  N.  Tinsley,  1520  25th  Aw Meridian,  Miss. 

Ira  A.  Klrksey,  1420  Aw.  A Brownwood,  Texas 

H.  F Williams,  912  39th  Aw Meridian,  Mias 

.T.  B.  Lowenstdn,  1204  16th  Aw.  8 Nashville.  Tenn 

Kenneth  A.  Snarr,  123  N.  Logan  8t ....  Charleston,  Ark. 

Rawleigh  H.  Ralls.  39^  E.  Main  St Edmond,  Okla 

WU1  C.  Barbe.  122  W.  7th  St Oklahoma  City,  Okla 


Sixth  District 


6AUR  W.  A.  Carlson,  1710  34th  Aw Oakland,  Cal. 

6  AUS  E.  E.  Vetter,  912  Persia  Aw San  Francisco,  CaL 

6  AUT  R.  E.  Esparxa,  1915  Lincoln  Aw A’emeda,  Cal. 

6  AUU  H.  A.  Tattenbam,  316  Richland  Aw Alemeda,  Cal. 

6 AUV  E.  J.  Cole,  116  Florida  8t Vallejo.  Cal. 

6 AUW  R.E.Ghldella,  2051  Leawnworth  St.,  8an  Francisco,  Cal. 

6 AUX  R.  H.  Hanlon,  437  Walnut  8t San  Francisco,  Cal. 

6 ATJY  R.  Moore,  2612  Buena  Vista  Aw Alemeda,  Cal. 

6 AUZ  E.  M.  Hall,  931  61it  St Oakland,  Cal. 

6 AVA  G.  Deatmer,  154  J St Tulare,  Cal. 

6 AVB  C.  A.  Pearson,  2323  F St Sacramento,  Cal. 

6 AVC  J.  B.  Boyd,  12th  k Market  Sts Oakland.  Cal. 

6 AVD  J.  R.  Alstp,  B.F.D.  No.  3.  Box  735 Watta,  Cal. 

6 AVE  J.  C.  Graner,  1121  Santa  Clara  St Vallejo,  Cal. 

6 AVF  J.  H.  Hadly,  1190  Jackson  St 8an  Francisco,  Cal. 

6AVG  R.  WJnenow,  269  Richland  Aw San  Francisco,  Cal. 

6 AVH  R.  Richardson.  4258  Foothill  Blvd Oakland,  CaL 

6 AVI  L.  C.  Cole.  733  E.  3rd  St Loa  Angeles,  Cal. 

6 AVJ  M.  8.  Wood,  483  L St Dlnnba,  Cal. 

6 AVK  H.  V.  Rugh,  Jr.,  2425  Alhambra  Aw.  . .Alhambra,  Cal. 

6 AVL  F.  L.  Walker,  Jr. Westwood  Lassen  County,  Cal. 

6 AVM  R.  Zimmerman,  2318  K St Sacramento,  Cal. 

6 AVN  J.  8hsw,  150  W.  Third  St Claremont,  Cal. 

6AVO  B.  McMahon  Compton,  Cal. 

6 AVP  E.  E.  Barnett,  548  W.  6th  8t Long  Beach.  Cal. 

« AVQ  H.  Knangh,  250  3rd  8t 8an  Francisco.  Cal. 


6 AVB  C.  Yates.  B.F.D.  No.  3.  Box  104A Fullerton,  Cal. 


6 A VS  H.  Norik,  506  Orange  Aw Long  Beach,  CaL 

6 AVT  H.  Frame,  2533  Brant  St San  Diego,  Cal. 

6 AVU  K.  Lampkin,  114  Bonlto  Court Ontario,  Cal. 

6 AW  M.  P.  Ports,  3265  Belmont  Fresno,  Cal. 

6 AVW  R.  Garda.  1003  N.  Coronado  St Los  Angeles,  Cal. 

6 AVX  a G.  Monck,  2330  3rd  St 8an  Diego,  Cal. 

6 AVY  L.  P.  8impson,  1040  W.  51st  PI Los  Angeles,  Cal. 

6 AVZ  W.  G.  Edwards,  2221  Hunt  St Monterery  Park,  CaL 

6 AWA  P.  H.  Adams,  756  E Ave Coronado,  Cal. 

6 AWB  J.  H.  Smith,  320  Nielford  St Glendale,  Cal. 

6 AWC  0.  C.  Callender,  139  Jessie  St Manteca,  Cal. 

6 AWD  E.  Owens.  2302  Garfield  8t Monterey  Park,  Cal. 

6 AWE  H.  C.  Rider,  933  N.  Haward  Blvd Los  Angeles.  Cal. 

6 AWF  A.  Chamberlain,  106  W.  3rd  8t Los  Angeles,  Cal. 

6 AWG  R.  Squire,  39  Granada  8t Ran  Francisco.  Cal. 

6 AWH  E.  G.  Seely.  540  S.  9th  St Salt  Lake  City.  Utah 

6 AWI  U.  S.  Beadley.  1917  Raymond  Aw Los  Angeles,  Cal. 

6 AWJ  S.W.l/ihman,  4408  Santa  Monica  Blvd,  Lot  Angdes,  Cal. 

8 AWK  B.  Fredenthal,  527  Euclid  Aw Ontario,  Cal. 

fl  AWL  W.  Weltman,  2124  6th  Aw Los  Anrreles,  Cal. 

6 AWM  F.  W.  Wood.  1418  Walwrn  Ave Los  Angeles.  Cal. 

6 AWN  A.  E.  Moorhead,  Jr..  284  Perkins  St Oakland,  Cal. 

6AW0  W.  Phillips,  905  York  St Vallejo.  Cal. 

6 AWP  E.  W.  Thatcher,  407  W.  1st  8t Santa  Ann,  Cal. 

6 AWQ  San  Diego  High  School  San  Diego,  Cal. 


6 AWR  D.  G.  Hewitt,  Box  596  Stanford  Uniwrsity.  Cal. 

6 AWS  H.  D.  8chmidt,  383  Ocean  Ave Santa  Crux.  Cal 

6 AWT  B.  Mollnlarl,  853  Union  Rt 8an  Francisco,  Cal 

6 AWU  W.  8tonerook.  3702  Utah  St San  Diego,  Cal 

6 AWV  C.  H.  WeatherhUl.  1509  G 8t Reedly.  Cal 

6 AWW  L.  Jones  Manteca,  Cal. 

6 AWX  E.  Bedlacek,  Jr.,  267  W.  Badrilo  8t Covnia,  CaL 

6 AWY  L.  P.  Bennett.  428  B 8t Hayward.  Cal. 

6 AWZ  0.  E.  Gray,  432  Linden  Ave Long  Beach,  Cal. 

1 

6 BAA  Geo.  W.  Warner,  Jr.,  5526  Telegraph  Aw.  .Oakland,  Cal. 

6 BAB  R.  Lewis,  31  Monte  Aw Piedmont,  Cal. 

6 BAC  E.  Miller,  1645  American  Aw Long  Beach,  Cal. 

8 BAD  G.  B.  Martin,  423  N.  Curtis  St Alhambra.  Cal. 

6 BAE  G.  S.  Morris.  5132  Lincoln  Aw Los  Angeles,  Cal. 

6 BAF  0.  L.  Powll,  375  Mollno  Ave Long  Beach,  Cal. 

6 BAG  E.  L.  Ramer,  2220  86th  Aw Oakland,  Cal. 

6 BAH  P.  W.  Pierce,  1916  Villa  Aw Pasadena,  CaL 

6 BAI  G.  H.  Dennis,  Box  596  Stanford  Uniwrsity.  Cal. 

6 BAJ  H.  M.  Hines,  1045  N.  Stewnson  Aw Pasadena,  Cal. 

6 BAK  R.  Bunch,  610  Pacific  Ave 8anta  Cnn,  CaL 

6 BAL  T.  Howell.  1777  Crystal  Aw Salt  Lake  City.  Utah 

6 BAM  F.  L.  Walker.  Jr.  Westwood.  Cal. 

6 BAN  L.  Vesper,  2035  Alemeda  Aw Alemeda,  Cal. 

6 BAO  James  Kennedy,  Jr.,  266  Carl  Rt San  Francisco,  Cal. 

6 BAP  W.  F.  Frederick.  Jr..  670  Walsworth  St . .Oakland,  Cal. 

6 BAQ  C.  W.  8mith,  142  Shrader  St Ran  Franelaco.  Cal 
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6 BAR  C.  Anderson.  3732  Seneca  Aw Los  Angeles,  Cal. 

d BAS  W.  L.  Burnett,  2904  Harper  St Berkeley,  Cal. 

d BAT  8ale8lan  Club,  666  Filbert  St San  Francisco,  CaL 

*»  BAU  C.  H.  Rockwell,  R.R.  No.  1,  Box  110 Anaheim,  CaL 

<6  BAV  H.  M.  Hugos,  1631  Dale  St San  Diego,  CaL 

6 BAW  M.  Alberton,  852  Westchester  PI Los  Angeles,  Cal. 

-6  BAX  F.  R.  Welch  Hanford.  CaL 

6 BAY  F.  Grant,  234  Union  St Watsonville,  Cal. 

u BAZ  Mrs.  M.  0.  Houston,  3420  Union  St ....  San  Diego,  Cal. 

8 BBA  H.  D.  Craves,  1454  S.  Broadway Chico,  Cal. 

6 BBB  (This  call  has  not  been  assigned.) 

•6  BBC  P.  Borden  Brea,  Cal. 

0 BBD  C.  L.  Worthly,  1118  A.  Berendo  St.  . . .Los  Angeles,  Cal. 

6 BBK  C.  K.  Burns,  1835  Bancroft  St San  Diego,  Cal. 

6 BBF  T.  H.  Howells,  L.  D.  S.  University,  Salt  Lake  City,  Utah 

6 BBG  J.  R.  Harding,  Harlman  Bay.  .Enterprise,  Butte,  Cal. 

8 BBH  E.  A.  Neilson,  115  S.  21st  Ave Phoenix.  Cal. 

6 BBI  A.  H.  Schmitb,  Main  St Battle  Mountain,  Nev. 

6 BBJ  A.  F.  Miller,  1328  18th  St Santa  Monica,  Cal. 

H BBK  J.  Gillcran,  Jr.,  222  W.  San  Carlos  St. . .Los  Angeles,  Cal. 

6 BBL  B.  A.  Nlsja,  479  34th  Ave San  Francisco.  Cal. 

6 BBM  M.  A.  Hawkins,  2850  19th  Ave San  Francisco,  Cal. 

0 BBN  K.  Dllks,  1326  W.  16th  St Los  Angeles.  Cal. 

6 BBO  H.  B.  Chambers,  780  Rialto  Ave Pasadena,  Cal. 

6 BBP  G.  C.  Hooton,  R.F.D.  No.  1 Los  Gatos,  Cal. 

■6  BBQ  Maelk,  194  8.  El  Molino  Ave Pasadena,  Cal. 

6 BBR  W.  E.  Carman,  165  Linton  Way  Auburn,  Cal. 

6 BBS  L.  L.  Upds  Graff,  1450  San  Pasqual  St ..  Pasadena,  Cal. 

0 BBT  K.  Walton,  418  Second  Ave San  Bernardino,  Cal. 

0 BBU  E.  Knor,  134  E.  Central  St Covine,  CaL 

6BBV  F.  PoUard,  200  W.  Badello  St Coven*.  Cal. 

6 BBW  W.  C.  Nielhaus,  429  S.  Painter Cove,  CaL 

0BBX  C.  Stewart.  Fifth  St San  Rafael,  Cal. 

6 BBY'  A.  Penrose,  210  University  Av. Los  Gatos,  Cal. 

6 BBZ  F.  Anderson,  Jr.,  486  Campw  Ave .. Han  Bernardino,  CaL 

6 BCA  a Wilson,  383  8.  11th  8t San  Jose.  Cal. 

0BCB  B.  H.  Speck  Upland.  Cal. 

6 BCC  S.  M.  Roycroft,  114  N.  Isabel  St Glendale.  Cal. 

6 BCD  8.  H.  Simpson,  Bon  130  Salida,  Cal. 

6 BCE  V.  M.  Alsworth,  174  N.  1st  St Provo.  Utah 

6 BCF  John  Flshbeck,  20  N.  Greenwood  St Pasadena,  Cal. 

6 BCG  Wm.  A.  Bryan,  First  Ave Upland,  Cal. 

6 BCH  W.  Rosenthal,  176  15th  Ave 8an  Francisco,  CaL 

6 BCI  D.  Skilling,  2960  Linden  Ave Berkeley,  CaL 

0 BCJ  E.  Salmine  St.  Helena.  Cal. 

6 BCK  A.  J.  Nachbaur  Vallejo,  Cal. 

6 BCL  C.  Bluffum,  116  20th  St Monterey,  Cal. 

6 BCM  S.  R.  Harris,  Carolina  8t Vallejo.  Cal. 

6 BCN  H.  Hutchinson,  121  W.  Center  St Covin*.  CaL 

6 BCO  L.  8.  Green  Gridly.  CaL 

6 BCP  B.  Atmore,  R.F.D.  Box  38 8a nta  Monica,  Cal. 

6 BCQ  E.  R.  Huge,  Mt.  Wilson  Observatory . . . . Mt.  Wilson,  Cal. 

6 BCR  C.  Foreman,  1714  Alemeda  Ave Alemeda,  Cal. 

6BC8  J.  Wlndly,  Market  St Moncta,  Cal. 

6 BCT  A.  J.  Llnoer,  1330  E.  Pierce  St Phoenix,  Cal. 

6 BCU  H.  Bldvsll  San  Marcos,  CaL 

6 BCV  W.  J.  Robinson,  2318  Santa  Clara  St. ...  Alemeda,  CaL 

6 BCW  F.  L.  Earner,  231  Magnolia  St Modesto,  CaL 

« BCX  8.  Schlenther,  2915  MagnolU  St Oakland.  Cal. 

6 BCY  D.  Dart,  1315  Tamalptas  Ed Berkeley,  Cal. 

6 BCZ  H.  Badly,  74  Henry  St San  Francisco,  CaL 

6 BDA  H.  Frank,  1465  McAllister  St San  Francisco,  Cal. 

6 BDB  0.  Stone,  1831  Balboa  St San  Francisco,  CAL 

6 BDC  W.  W.  8chmidt,  005  19th  Ave San  Francisco,  Cal. 

fl  BDD  8.  SI  amen  Bolinas,  CaL 

6 BDE  W.  A.  Huber,  1603  San  Bruno  Are.  .San  Francisco,  CaL 

6 BDF  E.  Hendrickson.  2036  7th  Ave Oakland,  Cal. 

6 BDG  W.  F.  Betts,  1533  19th  8t Santa  Monica,  Cal. 

6 BDH  I.  W.  Elsenberg,  105  N.  4th  St Alhambra,  CaL 

6 BDI  I.  Wright,  Box  125,  R.F.D Glendora,  Cal. 

6 BDJ  A.  Clapper,  141  E.  Center  8t Covine,  Cal. 

0 BDK  C.  Gutte,  1084  Goshen  Ave Visalia,  Cal. 

« BDL  W.  D.  Cheney,  2723  Benovenue  Ave Berkeley,  Cal. 

6 BDM  J.  R.  Evans  Rlverbank,  Cal. 

6 BDN  G.  S.  Clark,  P.  0.  Box  383 Bishop.  Cal. 

6 BDO  M.  C.  St*rky  Taft.  Cal. 

6 BDP  H.  M.  Williamson,  874  Sixth  St Hollister,  Cal. 

6 BDQ  T.  L.  Mayes  Colinga,  Cal. 

0 BDR  W.  H.  Baird  Fellows.  Cal. 

6 BDS  L.  J.  Wren,  911  13th  8t Modesto,  Cal. 

6 BUT  W.  S.  Rhin,  1941  Funchale  Lane Honolulu,  T.  H. 

6 BDU  Pacific  Radio  School,  R.  Tinker,  75  New  Montgomery  St., 

San  Francisco,  Cal. 

6 BDV  B.  F.  Zenser,  Jr..  810  W.  48th  St Los  Angeles.  Cal. 

6 BDW  D.  C.  Halsey,  232  W.  Grove  St Hollywood,  Cal. 

6 BDX  J.  DeLaney,  387  E.  57th  St Los  Angeles.  Cal. 

6 BDY  H.  Earner,  4547  Cleveland  Atc Kan  Diego,  CaL 

0 BDZ  A.  E.  Barnes,  1901  Okley  St South  Pasadena,  Cal. 

0 BEA  W.  L.  Evans,  241  N.  Hallenbark  St.  . ,I»s  Angeles,  Cal. 

« BAB  R.  A.  Reed,  1800  3rd  St San  Diego,  Cal. 

6 BEC  C.  R.  Noren,  6016  York  Blvd Los  Angeles,  Cal. 

6 BED  C.  H.  Smith,  126  Anza  St San  Francisco,  CaL 

6 BEE  C.  J.  Hanaen,  3454  Percy  St Los  Angeles,  Cal. 

6 BEF  G.  D.  Hicks,  3327  Jefferson  Aw 8an  Diego,  Cal. 

6 BEG  J.  P.  Weather,  1221  Trenton  St Los  Angeles,  Cal. 

6 BEH  B.  C.  Edwards,  515  Sinclair  St Reno,  Nev. 

6 BEI  C.  D.  Thomas,  2801  La  Salle  Ave Los  Angeles,  Cal. 

6 BEJ  F.  McCullough,  3161  College  Ave Berkeley,  Cal. 

6 BEK  H.  B.  Green,  1814  S.  Vernon  St Los  Angeles,  Cal. 

6 BEL  J.  P.  Bllndboy,  618  Bushnell  St Alhambra,  Cal. 

6 BEM  K.  Kavaelle,  R.F.D.  No.  1,  Box  403B Gardena,  Cal. 

6 BEN  E.  Bradford,  Lost  Hills Kern  County,  Cal. 

6 BEO  C.  D.  Thomas,  2801  LaSalle  St Los  Angeles,  Cal. 

6 BEP  R.  Julian,  1200  E.  4th  St Long  Beach,  Cal. 

6 BEQ  G.H.Rubener,  410  W.  Santa  Baraba  Ave,  Los  Angeles,  Cal. 

6 BER  J.  Newman,  4130  Bachman  PI San  Diego,  Cal. 

6 BBS  W.  A.  Stand nger,  2050  E.  Tyanta  St Watts,  Cal. 

6 BET  M.  Albertson.  Jr.,  852  Westchester  St.  . Los  Angeles,  Cal. 

6 BEU  G.  M.  8tockton,  P.  0.  Box  155 Le  Grand,  Cal. 

6 BEV  J.  Valle,  2430  8th  St Berkeley,  Cal. 

6 BEW  J.  Vandennark,  Jr.,  2240  23rd  Aw Oakland,  Cal. 

OBEX  R.  J.  HltUe,  2637  Orange  Ave Oakland,  Cal. 

OBEY  K.  Rea,  1383  5th  Ave San  Francisco,  Cal. 

6 BE7.  W.  A.  Wagener,  407  Hillside  Court Piedmont.  CaL 


6 BFA  T.  J.  Murphy,  1926  Rosedale  Ave Oakland,  Cal. 

6 BFB  W.  A.  Willis,  6003  Ocean  View  Ave Oakland,  Cal. 

6 BFC  M.  Cook,  563  Oakland  Ave Oakland,  Cal. 

6 BFD  CL  J.  Rynealaon,  627  West.  4th  St ....  Long  Beach,  Cal. 

6 BFE  K.  Lampkin,  114  Bonita  Court Ontario,  CaL 

6 BFF  E.  Micbelson,  132  Olive  Are Piedmont,  Cal. 

6 BFG  Calvin  M.  Fitch.  735  N.  Gibb  St Pomona.  Cal. 

6 BFH  W.  W.  Phillips,  1102  California  Ave Glendale.  Cal. 

6 BFI  B.  Piersall,  General  Delivery  Hemet,  CaL 

6 BFJ  G.  Hickman,  1004  S.  Euclid  St Ontario,  CaL 

6 BFK  A.  Austin,  2944  Avalon  Ave Berkeley,  Cal. 

6 BFL  P.  W.  Dann,  562  35th  St Oakland,  Cal. 

6 BFM  M.  W.  Boyer,  155  Arlington  St San  Francisco,  Cal. 

6 BFN  R.  Rhodes,  42  Broderick  St San  Francisco,  CaL 

6 BFO  L.  A.  Manual  Arts  High  School,  1113  W.  Vernon  Ave., 

Los  Angeles,  Cal. 

6 BFP  T.  W.  Falck,  1228  W.  2nd  St Los  Angeles.  Cal. 

6 BFQ  C.  Harritt,  1715  Firm  St San  Diego,  Cal. 

6 BFR  C.  0.  Gould,  615  E.  Main  St Stockton,  CaL 

8 BFS  W.  E.  Granger,  R-3  Box  214 Long  Beach,  Cal. 

8 BFT  E.  McLean,  4512  Oregon  St San  Diego,  Cal. 

6 BFU  J.  H.  Badsly,  1965  Marin  Ave Berkeley,  Cal. 

6 BFV  G.  E.  MUler,  1432  32nd  St Oakland,  Cal. 

6 BFW  C.M.  Bishop.  General  Delivery,  Big  Creek,  Orange  Co.,  Cal. 

6 BFX  T.  L.  Dowling,  1520  E.  17th  St Oakland.  Cal. 

6 BFY  J.  R.  Peterson,  187  Cresent  Ave San  Francisco,  Cal. 

6 BFZ  E.  A.  Foistad,  4466  45th  St San  Diego,  CaL 

6 BGA  Dhmba  Marlon  High  School,  Box  442 Dlnnba,  Cal. 

6BGB  J.  N.  Taylor,  4016  Foothill  Bird Oakland.  Cal. 

0 BGC  M.  E.  Kennedy,  415  W.  Lexington  St.  . .Glendale,  Cal. 

• BOD  A.  Towle,  2731  Webster  St Berkeley,  Cal. 

6 BGE  R.  R.  SearlUe,  No.  2 Claremont  Apts.  27,  Adams, 

Ogden,  Utah 

6 BGF  B.  Baker,  Box  742  Diuuba,  Cal. 

6 BGG  E.  A.  Ames,  R.F.D.  No.  1,  Box  86A.  .Fullerton,  Cal. 

6 BGH  K.  Coble  Highland,  Cal. 

8 BGI  R.  D.  Kukland,  918  Sonoma  St Vallejo,  CaL 

6 BGJ  E.  Dlwry,  445  W.  Lexington  Dr Glendale,  Cal. 

8 BGK  F.  Mickle  John,  Main  St. Baldwin  Park,  Cal. 

6 BGL  C.  C.  Bunds  San  Rafael,  Cal. 

6 BGM  W.  Sutllff,  460  Baker  8t San  Francisco,  CaL 

6 BGN  A.  R.  Lueey,  1208  Clayton  8t San  Francisco,  C*l. 

6 BGO  W.  Q.  Clomon,  947  Jones  St San  Francisco,  Cal. 

6 BOP  A.  Eliner  Nicbelson,  1S2  Olive  St Piedmont,  Cal. 

6 BGO  L.  R.  Glrerd,  286  Bread  St San  Francisco,  Cal. 

6BGR  Q.  Malone,  128  Palm  Ave San  Rafael,  CaL 

6BG8  B.  L.  Haskell,  2141  24th  Ave Oakland,  CaL 

6 BGT  a F.  Reoemont,  21  Roeemont  PI San  Francisco.  Cal. 

6 BGU  J.  J.  Blanehel,  4106  Brookiale  Ave Oakland,  CaL 

0 BOV  H.  Benioff,  1295  E.  Villa  8t Pasadena,  Cal. 

6 BOW  B.  Biro.  1530  37th  Ave Alemeda,  CaL 

6 BOX  P.  H.  Cawthron.  908  Clinton  St Oakland,  CaL 

6 BGY  L.  Crery,  1519  Arc  Way  Burlingame,  CaL 

0 BGI  E.  T.  De Lisle,  153  Roberts  Ave Ss a Rafael.  Cal. 

6 BHA  W.  M.  Hatch,  Jr.,  1331  Foothill  Blvd.  ..Pasadena,  Cal. 

6 BHB  K.  A.  Goode.  1122  Division  St Pasadena,  CaL 

6 BHe  E.  Gilroy,  Box  473  Bay  Point,  CaL 

6 BHD  Miss  U.  E.  Le  Ferre,  24  Penna  Are.  ..  .Los  Angeles,  Cal. 

6 BHE  V.  H.  Kelshner,  417  63rd  St Oakland,  CaL 

6 BHF  H.  Johnson,  Box  534  Coal  Inga,  CaL 

6 BHG  C.  Kerr,  39  W.  2nd  St Provo.  Utah 

6 BHH  E.  F.  Tunnerman,  General  Delivery. . . Garden  Grove,  Cel. 

6BHI  H.  ZahL  P.  0.  183  Porterville.  Cal. 

6 BHJ  F.  Tremagne,  Jr.,  Box  24  Ceres,  Cal. 

6 BHK  H.  W.  Waggoner  Fair  Oaks,  CaL 

6 BHL  C.  C.  Vieira,  Box  156 Atwater,  Cal. 

0BHM  0.  D.  Seely Mt.  Pleasanton,  Cal. 

6 BHN  B.  A.  Ontiveros,  215  E.  Main  St Santa  Maria,  CaL 

6 BHO  J.  Klingelbofer,  R.F.D.  No.  3 Atwater,  CaL 

6 BHP  P.  R.  Cunningham  Colfax,  Cal. 

6 BHQ  M.  Kllson,  2108  23rd  Aw Oakland,  Cal. 

0 BHB  8unset  Radio  Eng.  Co.,  601  54th  St Oakland.  Cal. 

0 BHS  R.  Brown,  15721  Normandy  Aw Gardena,  Cal. 

6 BHT  F.  Hageman,  1710  4th  St Los  Angeles,  CaL 

0 BHU  Van  Allen  Trout,  175  San  Carlos  Ave . . Sausallto,  CaL 

6 BHV  W.  T.  Morton  Yoeemlte.  Cal. 

0 BHW  R.  M.  Schlno,  3927  Angdo  Ave Oakland,  CaL 

6 BHX  H.  L.  Prindle,  1350  Keweah  St Hanford,  CaL 

6 BHY  Garfield  Jr.  High  8ehool,  16th  A 23rd  Ave,  Oakland.  Cal. 
6 BHZ  Earl  R.  Melsner,  2329  Carlton  St Berkeley,  CaL 

0 BIA  M.  Z.  Johnson,  Route  3,  Box  74B Sebastopol,  CaL 

8 BIB  K.  E.  Taylor,  230  Hudson  Ave Pasadena,  Cal. 

0 BIC  W.  8.  Martin,  Lawley’s  Road Calistoga,  Cal. 

8 BID  G.  W.  Fairbanks,  1407  W.  23rd  St Gardena,  Cal. 

8 BIE  C.  J.  Carr,  Box  106  . . . . Le  Grande,  Merced  County,  Cal. 

0 BIF  E.  L.  Menlove,  255  S.  2nd  St Provo,  Utah 

0 BIG  C.  F.  Walsh,  529  Mission  8t San  Rafael.  Cal. 

6 BIH  M.  J.  Pick  as,  236  20th  8t Merced,  Cal. 

6 BII  F.  Bayer,  157  8.  Gramercy  PI Los  Angeles,  Cal. 

6 BIJ  H.  M.  Houston,  433  Hagar  St San  Fernando,  CaL 

6 BIK  Northern  Orange  Co.  Radio  Association. . .Fullerton,  Cal. 

6 B1L  E.  J.  Baughman  Taft,  Cal. 

6 BIM  R.  A.  Fry.  120  Jeffereon  St Watsonville.  Cal. 

0 BIN  B.  L.  Nance,  Lincoln  Aw :....  Call Istoga,  Cal. 

0 BIO  C.  H.  Hubbard,  1109  Colledge  Ave Oakland,  CaL 

6 BIP  G. A. Becker.  Jr.,  231  West  Sheppard  St. . . Winnemuoca,  Nev. 

0 BIQ  C.  H.  McCoy  Livermore,  Cal. 

6 BIB  J.  E.  Brandlin,  206  8.  Prom  St Napa,  Cal. 

6 BIS  K.  Kerr,  1528  Ramona  Ave So.  Pasadena,  Cal. 

6 BIT  E.  H.  Mayo  Bard,  Cal. 

6 BIU  L.  R.  Mock.  332  11th  St San  Jose,  Cal. 

0 BIV  A.  E.  West,  Chestnut  St Redwood  City,  Cal. 

6 BIW  E.  A.  Gibson,  Main  8t Los  Gatos,  Cal. 

6 BIX  A.  W.  Prather,  4611  43rd  8t San  Diego,  Cal. 

6 BIT  E.  J.  Rash,  4118  Adams  Ave San  Diego,  Cal. 

6 BIZ  M.  B.  Flood  Del  Mar.  Cal. 

6 BJA  H.  0.  Sutton,  1147  Westmoreland  Ave .. Los  Angeles,  Cal. 

0 B.IB  R.  L.  Littligow,  2325  Lime  Ave Long  Beach,  Cal. 

0 BJC  L.  Levi,  540  St.  Andrews  PI Los  Angeles,  Cal. 

fi  BJD  A.  G.  Moore,  2114  La  Loma  Dr.  . . .Hermosa  Beach,  Cal. 

6 BJE  M.  Clapp,  300  Elevado  Dr Pasadena,  Cal. 

0 R.iF  C.D.Meyerbauer,  315  8.  Orange  Grove  St.,  Pasadena,  Cal. 

6 BJG  N.  Cave,  1347  Myrtle  Aw Long  Beach,  Cal. 

6 BJH  J.  Buel,  80  Sierra  Bonita  St Pasadena.  Cal. 

6 BJI  L.  Fromm,  879  Marenyo  St Los  Angeles.  Cal. 


6 BJJ 
6 BPK 
6 BJL 
6 BJM 
6 BJN 
6 BJO 
6 BJP 
6 BJQ 
6 BJR 
6 BJS 
6 BJT 
0 BJU 
6 BJV 
6 BJW 
6 BJX 
0 BJY 
6 BJZ 

6 BKA 
6 BKB 
6 BKC 
6 BKD 
6 BKE 
6 BKF 
6 BKG 
6 BKH 
6 BK1 
6 BKJ 
6 BKK 
6 BKL 
6 BKM 
6 BKN 
6 BKO 
6 BKP 
6 BKQ 
6 BKB 
6 BKS 
6 BKT 
0 BKU 
0 BKV 
6 BKW 
6 BKX 
U BKY 
6 BKZ 

6 BLA 
• BLB 
6 BLC 
6BLD 
6 RLE 
6 BLF 
6 BLG 
6 BLH 
6 BU 
6 BU 
6 BLK 
0 BLL 
8 BLM 
0 BLN 
6 BLO 
6 BLP 
6 BLQ 
6 BLR 
6 BL8 
6 BLT 
8 BLU 
8 BLV 
8 BLW 
6 BLX 
6 BLY 
6 BLZ 

6 BMA 
6 BIS 
6 BMC 
6 BMD 
6 BIIE 
6 BMF 
8 BMG 
6 BMH 
6 BMI 
6 BMJ 
6 BMK 
6 BML 
6 BMM 
8 BMN 
6 BMO 
6 BMP 
6 BMQ 
6 BMR 
6 BMS 
8 BMT 
0 BMU 
6 BMV 
6 BMW 
8 BMX 
0 BMY 
6 BMZ 

6 BNA 
6 BNB 
6 BNC 
0 BND 
0 BNE 
6 BNF 
fi  BNG 
6 BNH 
6 BNI 
6 BNJ 
6 BNK 
6 BNL 
6 BNM 
0 BNN 


A.  F.  Ewald,  2820  Manilou  Aw Los  Angeles,  Cal. 

H.  Wood,  1819  S.  Burlingame  Ave Los  Ai«eles,  Cal 

0.  A.  Chester,  4289  Euclid  Are San  Diego.  Cal. 

A.  Kempbert,  6140  Mesa  Ave Los  Angeles,  Cal 

G.  M.  Ludwig,  535  W.  Ortega  St SanU  Barbara.  CaL 

E.  L.  Harris,  1323  8.  HiU  St Los  Alleles,  Cal. 

C.  G.  Eckart,  Hitchcock  Nell  Academy . . San  Rafael,  CaL 

L.  C.  Haynes,  1216  N.  Maday  St Loe  Angeles,  Cal. 

E.  J.  Howes,  337  Mathews  St Los  Angeles,  Cal 

G.  Z.  Johnson,  4267  Am  puds  St 8as  Diego,  Cal 

H.  Cunningham, Jr.,  1115  Fairview  Ave.. 8.  Pasadena.  Cal. 

B.  Bober,  2146  Loga  Ave 8an  Diego,  CaL 

G.  C.  Bennington,  P.  0.  Box  395  Coronado,  CaL 

B.  Kettenerhofen,  1210  Trenton  8t Los  Amies,  CaL 

E.  Sitar,  133  Milton  Ave Hollywood  Cal 

A.  Simmons,  205  21st  St San  Diego,  Cal. 

G.  Krotser,  877  Sonoma  Ave Santa  Rota]  CaL 

O.  Wright,  784  S.  El  Moiino  Ave Pasadena,  Cal 

C.  A.  Taylor,  332  Hager  St San  Fernando,  Cal 

A.  Strong,  2400  A St San  Diego.  CaL 

S.  Slnart,  15th  ft  Olive  8ts Paa  RohUa,  Cal 

E.  Seegwlller  Radfleiih.  Utah 

R.  Crippen,  1130  E.  A St .^nUrto.  CaL 

W.  H.  Earle,  3060  California  St . . . . San  Francisco,  Cal. 

Dr.  R.  0.  Shelton,  3443  Fifth  St Ban  Diego,  CaL 

J.  H.  Browa,  725  E.  Hill  St Lee  Alaska  Cal 

Ue  Adams,  217  S.  Daly  8t Los  ArgMes  Cal 

J.  Barth,  1040  20th  8t San  Diego,  CaL 

R.  Ball,  2138  Stockton  Dr Ban  Diego*  Chi 

R.  H.  Tuber,  659  Del  Mar  Ave Ctaoela  Vista.  Cal 

R.  Limit,  1003  L 8t BakarfWd  Cal 

W.  Kirkpatrick.  2284  W.  8th  St Los  Angeles,  CaL 

8.  T.  Arnold,  Anserias  Ave San  Jon  Cal 

P.  K.  Churchill,  1031  W.  31st  St Los  A^eles.  Cal' 

L.  Wilson,  1457  81st  Ave  Oakland  Cal 

W.  L.  Logan,  474  W.  Hollister  Ave ...  Los  Angeles!  CaL 

A.  Tawller,  Jr.,  4228  Hobart  8t Los  Azwelw  Cal 

W.  Fill  ay,  1633  E.  4th  St SanU  Aaa.  CaL 

J.  Jaquer,  Jr..  B.F.D.  No.  1,  Bax  108-B Napa.  Cal. 

M.  Chambers,  921  Powell  St u«n«n»n>  n*l 

E.  L.  Gray  Saa  JaSSo!  S 

G.  V.  HaUock,  224  W.  Florida  8t Hamel  Cal 

N.  Otis,  222  Ctaud  St Nowalk,  Cal. 

F.  Liefort,  1402  20th  St Bakerfisld  CaL 

C Green,  Route  D,  Box  317 Modnto*  Cal 

P.  Haridensoa  La  Canada’  Cal 

C.  Turney,  135  Sadden  8t Watsonville  CM. 

C.  P.  Oiler,  419  Clinton  Ave RoeevlIU  CaL 

W.  Galouska,  126  Spruce  8t Redwood  City.  CaL 

C.  Scullin,  702  Rashnell  Ave Alhambra,  CaL 

E.  E.  Love  Joy,  320  S.  4th  East  St.  Salt  Labe  City,  Utah 

P.  W.  Plune Qolaey,  CaL 

P.  Davidson.  665  8.  0th  St Salt  Laht  Ctty.’utah 

C.  W.  Dickson,  908  D 8t Ban  Beruadlno,  CM. 

J.  Fallon,  303  E.  Medleltorence  8t.  .Santa  Barbara,  CaL 

J.  Canlff  fa) 

J.  Narcearato.  P.  0.  Box  1123  Moreod/Aria. 

J.  E.  Stowe,  P.  0.  Box  364 Capitol*.  CaL 

A.  Cad  well,  9th  ft  California Beaumont,  Cal. 

L.  Armsbee,  15813  Normandie  Ave Gardena.  CaL 

F.  Wilson,  525  Meda  Ave Gleadera.  CaL 

R-  Ransay,  19  Michigan  Blvd.  East Pasadena,  CaL 

G.  P.  Bell,  5th  St San  Rafael  CaL 

B.  Johnson,  483  W.  Myrtle  St Glendale!  CaL 

R.  E.  Sawyer,  2030  La  France  Ave. . . .8.  Pseadena!  CM. 

C.  Blood,  P.  0.  Box  73 Rio  VlsU  CM 

M. F.Kuyomura,  R.F.D.  No.  2,  Boa  252.  .Torrance!  CaL 

J.  J.  Farrell,  Jr.,  373  Fair  Oaks  St . . San  Francisco.  CaL 

O.  Wood,  717  Acequia  St Visalia.  CaL 

H.  T.  Kirk,  402  First  Nat.  Bank  Bldg . . Bakerfleld  Cal 

E.  S.  McDonald  CaL 

E.  T.  Treen.  1308  WUkshire  Blvd ....  Ban  Monica.  CaL 

K.  K.  Kidd,  311  2nd  8t 

C.  H.  Hoff,  16  Vernon  8t San  Fraodseo*  1*1 

W.  G.  Smith,  918  E.  0th  St Tucson,  Arta 

T.  Phillips  Elec.  Shop,  1920  E.  Front  8t.. Salma  CaL 

J.  E.  Courteley,  233  E.  8penser  St Modesto'  CaL 

u-  Sntfth  mo  vista!  CaL 

H.  Searing,  300  N.  Alto  St Us  Angeles.  CaL 

t F‘  Williamson,  Arts. 

Jr Sisson.  CsL 

(Unamicned) 

(Daudgned) 

(Dnualciwl) 

(Cauddied) 

(Unaariined) 

V.  B.  Banm  WIIUjum,  C»l. 

0.  W.  Burkhanlt  ManttotUo,  Qa. 

8.  a Abell,  16  Magnolia  St San  Jon  CaL 

a A.  Plndle,  406  W.  Oak  St Loilli  CaL 

J.  Barldoa,  332  Orant  St Marteld]  CaL 

R.  H.  Deafer,  B.F.D.  No.  2 Poenu!  Cal 

B.  M.  Moore,  902  N.  4th  Ate  Troon.  Aria. 

R.  8.  Tilton,  1700  T 8t. Sacramento,  Cal 

0.  Fontaine  San  RaTeel!  Cd! 

H.  E.  Huntennann  Rtpon,  CaL 

L.  Showalter  Rlpoa.  Cal. 

D.  S.  Palmer  WlDowi!  Cel. 

a.  E.  Muny,  620  S.  8th  St Santa  Clara,  CM 

H.  M.  A matron*,  2462  Potter  8t.  .Salt  Lake  City,  Utah 

J.  0.  Coffin,  1327  E.  South  St Salt  Lake  City.  Utah 

t.  Q.  Rlbon,  189  Main  8t Wataoniillt,  Cal. 

L.A.Hl*h  School,  4900  Lowly  Club  Dr,  Loe  Ante  lee.  Cal. 

C.  D.  Chnsmann,  Jr.,  71S  Buah  SL . . San  Frandaoo,  Cal 

H.  Oleen,  666  N.  Ftnt  St Profo,  Utah 

B.  H.  McColl later  San  RaTael  CaL 

L.  0.  Flory,  B.F.D.  No.  1,  Boa  93 Lemoore.  Cal 

0.  Oferatrom,  105  S.  Pasadena  Alt Paaadaaa,  Cal. 

R.  B.  Lohry,  1921  Irwin  Aft Otklaad.  Cal. 
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7 AA  H.  E Benfro,  7319  48lh  Ave.  S Seattle,  Wash.  7 EN 

7 A B D.  F.  Craib,  2146  N.  69th  St Seattle,  Wuh.  7 EU 

7 AC  H.  J.  Briicoe  Cascade,  Mont.  7 KP 

7 AD  F.  J.  Brott,  Walk  1,  No.  10  Seattle,  Wash.  7 EQ 

7AE  EH.  Forman,  2846  W.  73rd  St Seattle.  Wash.  7 KB 

7 AF  John  W.  Huntley,  314  N.  Denver  St Spokane,  Wash.  7 E8 

7 AO  H.  M.  Truesdeil,  2770  E.  53rd  St SeatUe,  Wash.  7 ET 

7 AH  Clarence  Benson,  3637  14th  Ave.  W Seattle,  Wash.  7 EU 

7 A1  T.  E.  McMahon,  0409  S.  Huston  St Tacoma.  Wash.  7 BV 

7 AJ  F.  B.  Mossman,  3015  N.  26th  St Tacoma,  Wash.  7 EW 

7AK  J.  E.  Belling,  3232  13th  Ave.  W Seattle,  Wash.  7 EX 

7 AL  W.  F/  Whitney.  204  8.  3rd  Ave Bozeman.  Mont,  7 EY 

7 AM  E.  A.  Harrington,  2848  66th  St Seattle.  Wash.  7 EZ 

7 AN  C.  B.  Williams,  8326  13th  Ave.  N.  W. ..  Seattle.  Wash. 

7 AO  L.  Q.  Haw,  14th  St.  k Bayview Seattle,  Wash.  7 w * 

7 AP  T.  T.  Smith.  1306  E.  75th  St Seattle,  Wash.  7 

7 AQ  P.  B.  Maglnnls,  304  8.  5th  St Marshfield,  Ore.  7rc 

7 AH  D.  W.  Matthews,  3214  2nd  Ave.  N Billings.  Mont.  7 pD 

7 AS  Fred  Eastman,  1506  28th  Ate.  W Seattle,  Wash.  7 FK 

7 AT  Carl  Capehart,  6314  8.  Yakima  Ave ....  Tacoma,  Wash.  7 pp 

7 AU  J.  L.  Webster,  8538  Beach  Dr SeatUe,  Wash.  7 pq 

7 AV  L.  F.  Mahoney,  461  Schuyler  St Portland,  Ore.  7 pn 

7 AW  B.  a Gamer,  3750  N.  30th  St Tacoma,  Wash.  7 FI 

7 AX  B.  W.  JL  Hagen.  101  S.  11th  St Yukimu,  Wash.  7 pi 

7 AY  Jess#  F.  I»ea.  1942  4th  Ave.  W SeatUe,  Wash.  7 pir 

7 AZ  Clifford  Huntley,  426  25th  St Vancouver,  Wash.  7 pl 

7 F.M 

7 BA  M.  C.  Bichard,  3024  8.  9th  St Tacoma,  Wash.  7 FN 

7 BB  W.  E.  8wartout,  533  Marion  Ave Portland,  Ore.  7 FO 

7 BC  Neville  B.  Benoit,  5406  S.  L St Tacoma,  Wash.  7 FP 

7 BD  G.  E.  Hart  Summer,  Wash.  7 FQ 

7 BE  B.  C.  Barnes,  336  9th  Ave.  E Eugene,  Ore.  7 FB 

7 BF  Edward  Bebman,  3110  Sunderland  St ....  Seattle,  Wash.  7 F8 

7 BG  K.  W.  Welngarten,  3219  N.  24th  St Tacoma,  Wash.  7 FT 

7 BH  Qlvs  Bcott,  345  8.  14th  St Salem,  Ore.  7 FU 

7 BI  Leeter  Smith  Tekoa,  Wash.  7 FV 

7 BJ  George  8turley,  206  E.  17th  St Vancouver,  Wash.  7 FW 

7 BK  Howard  F.  Mason,  3335  33rd  Ave.  S Seattle,  Wash.  7 FX 

7 BL  A.  a Dailey  Lake  Burien,  Wash.  7 FY 

7 BM  J.  B.  Bower,  702  Harrison  Ave Helena,  Mont.  7 FZ 

7 BN  Geo.  C.  Henny,  530  Heights  Terr Portland,  Ore. 

7 BO  J.  E.  Staart,  212  6th  St Livingston,  Mont.  7 qa 

7 BP  B.  A.  WUllson,  Jr.,  765  Melrose  Dr Portland,  Ore.  7 qr 

7 BQ  H.  V.  Morrow  Cascade,  Mont.  7 (jr 

7 BB  E.  N.  Swan,  1401  Portsmouth  Ave Portland,  Ore.  7 qd 

7 BS  0.  J.  Humphrey,  Jr.,  605  Boylston  Ave. , N.,  SeatUe,  Wash.  7 rjr 

7 BT  E.  McLaren,  229  N.  16th  St Portland,  Ore.  7 np 

7 BD  Morris  Hoag  Sheridan,  Wyom.  7 qq 

7 BV  C.  F.  Kennedy  Kelso,  Wash.  7 

7 BW  Carl  A.  Hoffman,  618  Sunset  Ave SeatUe,  Wash.  7 flI 

T BX  J.  J.  Towey.  5610  20th  Ave.  N.  W Seattle.  Wash.  7X1 

T BY  Wilfred  K.  Bert.  1924  9th  Ave.  W SeatUe,  Wash.  7 np 

7 BZ  Ernest  0.  Blbbins,  300  Fir  St Olympia,  Wash.  7 ql 

7 GM 

7 CA  B.  V.  Lasott,  3316  Ballroad  Ave.,  N.  E. ..  Seattle,  Wash.  TON 

7 CB  Winifred  E Dow.  2329  8.  K St *.  .Tacoma,  Wash.  7 GO 

7 CC  F.  C Olney,  Front  8t Stanwood,  Wash.  7 OP 

7 CD  E.  C.  Waugh  Willows,  Ore.  7 QQ 

7 CE  H.  a Beichert,  818  N.  L 8t Tacoma,  Wash.  7 GB 

7 CF  Boy  Alexander,  5046  S.  K 8t Tacoma,  Wash.  7 0S 

7 CO  W.  H.  Miller,  521  11th  Ave.  S Nampa,  Idaho  7 GT 

7 CH  H.  B.  Boodhonse,  914  9th  Ave Nampa,  Idaho  7 GU 

7 Cl  Geo.  B.  Men.  608  26th  Ave.  N SeatUe,  Wash.  7 0V 

7 CJ  Herbert  Anderson,  1221  35th  Ave Seattle.  Wash.  7 GW 

7 CK  H.  W.  Woodmaraee  Mesa,  Idaho  7 GX 

7 CL  Wellington  McMillan,  157  Harrison  St . ..Seattle,  Wash.  7 GY 

7 CM  W.  B.  Zlnn,  4002  39th  Ave.  8.  W Seattle.  Wash.  7 OZ 

7 CN  Wayne  K.  Harris,  543  N.  Broadway.  ...  Marshfield,  Ore. 

7 CO  B.  B.  Strnble,  E.  11th  St Red  Lodge,  Mont.  7 jjA 

7 CP  E.  C.  Martin,  2310  N.  Broadway  Seattle,  Wash.  7 no 

7 CQ  M.  P.  Kavanagh,  411  Franklin  St St.  Helens.  Ore.  7 HC 

7 CR  R.  T.  Galyean,  400  Miller  Ave Portland,  Ore.  7 

7 CS  W.  P.  Hawley.  Jr.,  400  E.  22nd  St.  N.  .Portland,  Ore.  I 

7 CT  Paul  Stoffel,  Jr Cashmere,  Wash.  7 

7 CtT  Clyde  Wood,  1801  Railroad  Ave Aberdeen,  Wash.  7 ho 

7 CV  C.  H.  Hobert,  815  Columbia  St Vancouver,  Wash.  7 nr* 

7 CW  Olfan  DeOulre  Silverton,  Ore.  7 

7 CX  L.  A.  Peek,  4916  Wallingford  Ave SeatUe.  Wash.  7 J}j 

7 CY  Ben  Crawford,  325  S.  J St Tacoma,  Wash.  7 

7 CZ  C.  E.  Fraer,  88  Park  Ave Marshfield.  Ore.  7 {Jl 

7 HM 

7 DA  P.  L.  Cloud,  1418  5th  St Aberdeen.  Wash.  7 HN 

7 DB  Frank  Tovey,  1006  L St.  S Tacoma,  Wash.  7 HO 

7 DC  J.  A.  Rutledge,  1210  Highland  Dr. ..  .Bremerton,  Wash.  7 HP 

7 DD  E.  C.  Davis,  0919  30th  Ave.  S.  E Portland,  Ore.  7 HQ 

7 DE  EM.  Thornton,  B.F.D.  No.  3 Walla  Walla,  Wash.  7 HR 

7 DF  Archie  L.  Bolstad,  1832  4th  Ave.  W Seattle,  Wash.  7 HS 

7 DG  W.  H.  Campbell,  1209  Franklin  St Boise,  Idaho  7 HT 

7 DH  L.  0.  Van  Slyke  HyattvUle,  Wyo.  7 HU 

7 DI  EM.  Quarles,  811  Rosslgne  St Boise,  Tdaho  7 HV 

7 DJ  L.  L.  8tanley,  320  State  St Helena,  Mont.  7 HW 

7 DK  Harry  I.  Veen,  816  8th  Ave.  N Great  Falls,  Mont.  7 HX 

7 DL  Clark  Moore,  211  14th  St Raymond,  Wash.  7 HY 

7 DM  R.  C.  Boyd,  420  W.  Main  St Helena,  Mont.  7 HZ 

7 DN  Forest  Umphenour,  447  14th  St Bellingham,  Wash. 

7 DO  Rudolph  Mlklave  Black  Diamond,  Wash.  7 T* 

7 DP  George  W.  Cameron,  500  12th  St Portland,  Ore.  T TR 

7 DQ  Donald  Gidley,  771  4th  St Marshfield.  Ore.  71p 

7 DR  H.  E.  Baker,  153  Harrison  St Seattle,  Wash.  I 

7 DS  D.  E Larson,  777  5th  St Astoria.  Ore.  i {” 

7 DT  R.  P.  E.  Mortell,  102  W.  Mercer  St Seattle,  Wash.  L JJ 

7 DU  W.  G.  Ludgate,  Jr.,  977  Multnomah  St.  .Portland.  Ore.  . Tn 

7 DV  H.  N.  Pinkman.  017  28th  Ave.  N Seattle.  Wash.  L 

7 DW  L.  N.  Seger,  5035  8.  L St Tacoma.  Wash,  i J" 

7 DX  J.  G.  Upthegrove,  344  E.  41st  St.  N Portland.  Ore.  I 

7 DY  J.  E.  Middleton,  145  N.  Normal  St Burley,  Idaho  7 

7 DZ  n.  C.  McCracken,  400  E 13th  St.  N.  . .Portland,  Ore.  7 }£ 

7 IM 

TEA  N.  A.  Clodfelter,  1221  Madison  St Portland,  Ore.  7 in 

7 EB  W.  D.  Slmpsop,  1543  Court  St Salem.  Ore.  710 

7 EC  R.  M.  Rlmlngton,  1247  Tillamook  St Portland,  Ore.  7 IP 

7 ED  W.  V.  Rum,  831  Michigan  St Portland,  Ore.  7 TQ 

7 EE  R.  E Marshall,  1135%  Albina  Ave Portland,  Ore.  7 ir 

7 EF  H,  B.  Bogus,  115  W.  14th  St The  Dalles.  Ore.  719 

7 EG  G.  R Stewart,  W.  8th  St EUensburg,  Wash.  7 IT 

7 EH  B.  R.  Jodrell,  418  25th  Ave.  8 Seattle.  Wash.  7 IU 

7 BI  A.  L.  Fisher,  Jr.,  2443  N.  Yakima  Ave.,  Tacoma,  Wash.  7 TV 

7 El  W.  E.  Gurley,  2332  Monroe  St Corvallis.  Ore.  7 IW 

7 EK  Leslie  Lunan,  800  S.  M St Tacoma,  Wash.  7 IX 

7 EL  0.  H.  Folsom,  7427  Olympic  Court SeatUe,  Wash.  7 IT 

7 EM  E.  N.  Stone,  4215  Aurora  Ave Seattle,  Wash  7 J2 


Bernard  Altkk,  1715  Ravenna  Blvd Seattle,  Wash.  7 JA 

H.  T.  Louis  Dayton.  Ore.  7 JB 

F.  C.  Driffield  Unga,  Alaska  7 JC 

J.  S.  Ramsey,  215  E.  9th  St EUensburg,  Wash.  7 JD 

C.M.Emigh,  1418  Walla  WaUa  At  , WaUa  Walla,  Wash.  7 JE 
Arthur  J.  Fries,  1010  N.  11th  St Tacoma,  Wash.  7 JF 

I.  N.  Robinson,  623  Boylston  Ave Seattle,  Wash.  7 JG 

Jos.  Mazuranich,  211  Joliet  St Helena,  Mont.  7 JH 

Lester  E.  O’Brien,  902  S.  G St Tacoma,  Wash.  7 Jl 

W.  S.  Palmer,  6308  S.  Yakima  Are ....  Tacoma,  Wash.  7 JJ 
E L.  Wharton  Glasgow,  Mont.  7 JK 

C.  N.  Ashla,  1650  E Terrace  St Portland,  Ore.  7 JL 

E W.  Morgan,  530  Tenino  Ave Portland,  Ore.  7 JM 

• 7 JN 

J.  C.  Forrest,  438  High  St Helllngham,  Wash.  7 JO 

E C.  Richie,  631  Main  St Klamath  FaUs,  Ore.  7 JP 

L.  8.  Young,  1055  Hancock  St Portland,  Ore.  7 JQ 

Alvin  Moore,  634  E.  65th  St.  N Portland,  Ore.  7 JK 

F.  T.  Richards,  6323  5th  Ave.  N.  E Seattle.  Wash.  7 JS 

G.  B.  McCullough,  608  S.  2nd  St Tacoma,  Wash.  7 JT 

Boy  Fifieid,  278  Baldwin  St Portland,  Ore.  7 JU 

Vernon  J.  Bird,  406  W.  12th  St Vancouver,  Wash.  7 JV 

D.  W.  Campbell,  204  Spaulding  St ...  .Pullman,  Wash.  7 JW 

L.  A.  Byerly,  909  Bryoe  St Portland,  Ore.  7 JX 

T.  A.  Wetzel,  904  Vancouver  St Portland,  Ore.  7 JY 

F.  F.  Gray,  1208  2nd  St Butte,  Mont.  7 Jz 

J.  E McBride,  BeUa  & 25th  Sts Boise,  Idaho 

R.  M.  McMillan,  3727  Pacific  Ave Tacoma,  Wash.  7 KA 

Lloyd  Wallgren,  2124  Wetmore  Ave Everett,  Wash.  7 KB 

J.  D.  Shaver,  939  The  Alameda  Portland,  Ore.  7 KC 

L.  B.  Goddard.  527  Water  St Thekoa,  Wash.  7 KD 

H.  L.  Jones,  1208  W.  70th  St SeatUe,  Wash.  7 KE 

A.  A.  Webster,  7 S.  Naches  Ave Yakima,  Wash.  7 KF 

Currie  N.  Teed  Kuna,  Idaho  7 KG 

Willis  Oldfield,  1221  Colby  Ave Everett,  Wash.  7 KH 

W.  Countryman,  2022  Oakes  Ave Everett,  Waah.  7 KI 

H.  Tenny,  418  Union  St Seattle,  Wash.  7 KJ 

Theo.  McKeon,  2920  Rucker  St Everett,  Wash,  t KK 

C.  A.  Harrington.  104  N.  6th  St Boise,  Idaho  7 KL 

C.  M.  Yadon,  1011  Johnson  Ave.  ..  .Klamath  Falla,  Ore.  7 KM 

7 KN 

C.  R.  Beamer,  343  E.  35th  St Portland,  Ore.  J 

C.  B.  Hurley,  Jr.,  808  N.  Yakima  Ave.  . .Tacoma,  Wash,  L KQ 

Victor  Aldrich,  337  N.  4th  St CorvaUla,  Ore.  1 

J.  M.  Pearson,  740  Schuyler  St Portland,  Ore.  I 

L.  C.  Maybee,  828  Bridge  St Pasco,  Wash. 

L.  S.  Dyer,  701  75th  St.  N Seattle,  Wash.  If* 

G.  D.  Crockett,  1420  Hawthorne  Ave Portland,  Ore.  i 

Gale  Mix  Moscow,  Idaho  L JL 

E F.  Barber  St.  John,  Wash.  I Jr 

P.  V.  Noorlln,  45  09th  8t.  N.  E Portland.  Ore.  I J* 

C.  H.  Llnsley,  1249  Centra  St Evanston,  Wyo.  I J* 

C.  E Jean.  1103  E 04th  8t Tacoma,  Wash.  7 

J.  B.  Hendry,  720  S.  Grant  St Tacoma,  Wash. 

C.  A.  Newton,  3920  N.  20th  St Tacoma,  Wash.  I rj 

C.  E Goodwin,  445  N.  Commercial  St Salem,  Ore.  7 r*r 

Allan  Gunston,  903  0th  St Olympia,  Wash.  ; 

M.  D.  Koupal,  610  W.  5th  St Eugene.  Ore.  7 

C.  E 8chrotke  BotheU.  Wash.  1 _LJ 

Lyle  Evenson,  518  N.  79th  St Seattle.  Wash.  7 J® 

C.  B.  Offleld.  8415  Dayton  8t Seattle,  Wash.  7 J** 

J.  M.  Deady,  150  27th  Ave Seattle,  Wash.  7 J'J* 

E D.  Pollock,  2707  10th  Ave.  N : Seattle,  Wash.  7 

M.  E.  McCulloh,  814  8.  15th  St Taenia,  Wash.  7 U 

F.  L.  Patterson,  805  Williams  Ave Portland.  Ore.  7 J" 

F.  0.  Selby,  1401  N.  20th  St Boise.  Idaho  7 

Leo  C.  Clark.  1509  24th  Ave Seattle.  Wash.  7 

7 LM 
7 LO 

H.  B.  Churchill,  705  Belmont  St Salem.  Ore.  7 » p 

G.  M.  Smith  Eatonvllle,  Wash.  7 rn 

Clifford  Emery.  611  Malden  Ave Seattle,  Wash.  7 

A.  A.  Thlbodo  Seaside.  Ore.  7 

D.  W.  Coffey  Kalama,  Wash.  1 

H.  H.  Sklpworth,  1151  Charnelton  St ....  Eugene,  Ore.  7 7iu 

H.  C.  Williams,  402  E Jefferson  St Boise,  Idaho  7 

W.  8.  Tucker,  2832  N.  Broadway Seattle,  Wash.  7 yy 

W.  B.  Robinson,  1113  E.  I St Auburn,  Wash.  7^ 

Fred  Brown,  B.  5 e|o  Mr*.  R.  P.  May ....  Boise,  Idaho  7 j/y 

E.  R.  nelfort,  3710  Colby  Ave Everett,  Wash.  7 » z 

M D. Richardson,  500  N.  WlUlamette  St..  St. Helens,  Ore. 

Merwln  Elton,  611  5th  Ave.  N Great  Falls,  Mont. 

Del  me  r .leans,  1090  W.  7th  St Eugene,  Ore.  7 ”A 

Carroll  Freeland,  1011  Tleton  Dr Yakima.  Wash.  7 JJ" 

Thus  E.  Widrig.  1132  8th  Ave.  W Seattle,  Wash.  7 }JC 

T.  .1.  Bldner,  2024  Rth  Ave Seattle,  Wash.  7 JJg 

A.  D.  Cole,  430  15th  Ave.  E Eugene,  Ore.  7 JJE 

O.  C.  Kent  Glasgow,  Mont.  7 JJ*: 

E.  H.  Welmer  Cohagen,  Mont.  7 JJJJ 

Sol.  Hasbrouck,  224  E.  Tflabo  St Boise,  Idaho  7 JJJ1 

James  Ray,  1831  24th  Ave Seattle,  Wash.  7 JJ* 

V.  K.  Roberts,  Apt.  62.  MnnticeUo Helena,  Mont.  7 MJ 

P.  A.  Schumacher.  Box  110 St.  John.  Wash.  7 JJ^ 

W.  T.  Vale.  Ill  Pine  8t Klamath  Falls.  Ore  7 JJJ' 

P.  L.  8chrelber  Cohagen,  Mont.  7 JJJJ 

7 MN 

J.  E.  Jenkins.  R.  R.  No.  2 Olympia.  Wash  I wp 

J.  0.  Nordahl,  809  24th  Ave.  N Seattle,  Wash.  7 w0 

Albert  Onsum,  806  E.  55th  St SeatUe.  Wash.  7 ^ 

Benedict  Barr.  Mt.  Angel Benedict.  Ore 

C.  J.  W.  Tibbetts.  1813  Broadway Helena.  Mont  - 

B.  M.  Dansfleld,  727  Blair  Blvd Eugene,  Ore  7 wr 

P.  B.  Jackson,  434  Broadway  Seaside.  Ore  _ ;.v 

O.  W.  Selvidge,  4321  9th  Ave.  N.  E Seattle.  Wash  ' 

A.  B.  Rotering.  Box  43 Glasgow.  Mont  7 »»v 

Everett  Dunnette,  892  S.  12th  St Salem,  Ore.  7 mv 

Harrv  H.  Olson,  310  4th  Ave Seaside,  Ore.  7 

T.  C.  Hall.  1126  Taylor  St Eugene.  Ore  ™ 

W.  D.  Thomson.  1414  E.  John  St Seattle,  Wash. 

A.  L.  Adams,  321  W.  Main  St Silverton,  Ore.  • NA 

H.  E.  Welch.  Route  8 Salem.  Ore.  7 NK 

A.  A.  McCue  Klawoek,  Alaska  7 NC 

Donald  C.  Gannon,  Central  Ave Kent,  Wash.  7 ND 

J.  R.  Harris  Cohagen,  Mont.  7 

F.  W.  Lawrence,  406  8.  Crosby  St Tekoa,  Wash.  7 NF 

Roy  Anderson  Ketchikan,  Alaska  7 NO 

Geo.  Meacham  Yarrow,  Wash  7 NH 

Arthur  Fletcher,  Woodbine  St Boise.  Idaho  7 NI 

P.  R.  Hoppe,  1633  Wllliamettc  St Eugene.  Ore.  7 NJ 

T I,  Estes.  318  Avenue  E Snohomish,  Wash.  7 V’K 

Danzil  Cutler  Vashon,  Wash.  7 NI, 

Chas.  Borson.  710  42nd  Ava.  E Seattle,  Wash.  7 NM 


E L.  Crawford,  1340  Court  St Salem,  Ore. 

F.  H.  Stephen*,  03  68th  St Portland,  Ore. 

Keith  Frazier,  829  3rd  Ave.  S Glasgow,  Mont. 

Frand*  McKee,  11th  k E.  Court. Weiser,  idahu 

H.  C.  Boardman,  112  W.  5th  St....Pt.  Angeles,  Wash. 

Clyde  Anderson,  5095  Wash.  St Moscow,  Idabu 

H.  JL  Drinker,  497  E 16th  St.  N Portland,  Ore. 

J.  D.  Hertz  Vancouver,  Wash. 

Albert  McGuffln,  346  1st  Ave.  N Glasgow,  Mont. 

Gough  Six,  Box  151 Gresham,  Ore. 

F.  P.  Bloss,  792  E 34th  St Portland,  Ore. 

Waveriy  Miller,  1704  E 14th  Ave Spokane,  Wash. 

O.  B.  Anderson,  1114  E.  Market  St Portland,  Ore. 

Roy  Rice  WapiniUa.  Ore. 

Marvin  Larsen,  2024  Spofford  St Spokane,  Wash. 

P.  W.  Dann,  Box  974  Astoria,  Wash. 

B.  A.  Gould Basin,  Wyo. 

C.  L Pilcher,  723  E 5th  St Moscow,  Idaho 

L.  C.  Tate,  807  6th  St Anacortes,  Wash. 

0.  8.  Van  Olinda  Vashon,  Wash. 

J.  M.  Morris,  650  12th  Ave.  E Eugene,  Ore. 

H.  M.  Moon,  B.F.D.  No.  2 Merldlon.  Idaho 

J.  D.  Tait,  851  E 26th  St.  S Portland,  Ore. 

A.  E.  Wilkinson,  1919  2nd  St Baker,  Ore. 

Bruce  Duncan,  923  31st  St.  N Billings,  Mont. 

B.  B.  Curnutt,  703  9th  Ave.  S Great  Falls,  Mont. 

C.  B.  Collier,  311  Diamond  Ave Mlllyard,  Waah. 

E M.  Sheets  Oak  Grove,  Ore. 

E E Zylstra  Lynden,  Waah. 

Herbert  Wurst,  8 Jensen  Apts (Hasgow,  Mont. 

L.  L.  Baker  Myrtle  Point,  Ore. 

T.  D.  Ferguson.  1258  Chemekita  St 8alem,  Ore. 

8.  A.  Wicka,  712  W.  Meeker  St Kent,  Waah. 

L.  E 8hatto,  420  15th  St Aatoria,  Ore. 

H.  W.  Bldllnghafer,  Shannon  Hotel Glaagow,  Mont. 

W.  McGoffln,  450  Chinault  St Hoqulm,  Waah. 

L.  P.  CrowsoD.  896  Boulevard  Ashland,  Ore. 

V.  H.  Dale,  432  Terrace  St Ashland,  Ore. 

W.  0.  Nicholson,  3115  S.  8th  St Tacoma,  Waah. 

Wm.  Haferkom  Clinton,  Wash. 

Paul  E Lung,  936  S.  Grant  St Tacoma,  Wash. 

James  Holcombe,  137  N.  79th  St Seattle,  Wash. 

C.  L.  Stephens,  1166  Alder  St Eugene,  Ore. 

T.  E Olson,  528  Market  St Portland,  Ore. 

A.  H.  Whittle,  7 Grand  Ave Astoria,  Ore. 

B.  A.  Denham  Prairie  City,  Ore. 

W.  K.  McIntosh,  1395  Rodney  Ave Portland,  Ore. 

M.  W.  Edwards  Camp  Lewis,  Wash. 

a H.  Metcalf,  1443  W.  53rd  St 8eattle.  Waah. 

Errol  Hurtt,  250  N.  Miller  St Burley,  Idaho* 

C.  E Anderson,  317  6th  8t Marshfield.  Ore. 

F.  C.  Aahall,  536  N.  Warren  St Helena,  Mont. 

David  Phillips.  6601  Union  Ave Tacoma,  Waah. 

Alvin  8tenso,  1922  S.  J St Tacoma,  Wash. 

Eugene  Zalusky,  8257  Stroud  Ave Seattle,  Wash 

O.  F.  Torgeson,  7044  17th  Are.  N.  W. . ..Seattle,  Wash. 

H.  K.  Redeker,  1213  17th  St.  N Boise,  Idaho- 

E.  A,  Kraft,  5042  11th  Ave.  N.  E Seattle,  Wash. 

J.  C.  Burke,  1186  E.  Lincoln  St Portland,  Ore. 

C.  P.  Cowper,  1419  Boulder  Ave Helena,  Mont. 

C.  D.  Brumbaugh,  354  Central  Ave Marshfield,  Ore. 

W.  W.  Bonar  Plalnview,  Ore 

J.  B.  Mendenhall.  1007  6th  St Boise,  Idaho 

Wm.  Carleton,  4302  Navada  Ave Seattle,  Wash 

L.  L.  Martin  Nampa.  Idaho- 

D.  E.  Oberg,  617  S.  5th  St Yakima.  Wash 

W.  C Burkhart,  1700  Denver  8t Boise,  Idaho 

J.  D.  Killgreen  Milwaukee,  Ore. 

K.  C.  Preuitt.  803  8th  Ave.  N.  W Helena,  Mont. 

Royal  Howard,  425  Ellsworth  St Albany,  Ore 

Hunter  Anstine  Ferndale,  Wash, 

D.  H.  Vnllmer,  1205  Worden  Ave Klamath  FaUs,  Ore 

F.  N.  Mitchell  GreybuU,  Wyo 

H.  E.  Rankin,  2310  Hyde  8t Salem,  Ore 

Ray  T.  White,  51  E.  24th  St.  N Portland,  Ore 

Arthur  LlDdsley,  R.F.D.  No.  3 Oregon  City,  Ore 

H.  E.  Cutting,  420  W.  Horh  St Bozeman,  Mont 

B.  T.  Thelberg,  4230  Brooklyn  Ave Seattle,  Wash 

E.  V.  Olson.  223  W.  29th  Ave Spokane,  Wash 

H.  F.  Osterburg,  621  S.  Jackson  St Butte,  Mont. 

M.  V.  Moller  Myrtle  Point,  Ore. 

C.  F.  Osterman,  1140  Court  St Salem,  Ore 

C.  V.  Finch,  201  S.  6th  St Bozeman,  Mont. 

Arthur  Smith,  261  Jefferson  St Eugene,  Ore. 

A.  L.  Sams,  468  Helman  St Ashland.  Ore 

E.  J.  Gerdon,  320  Summit  Ave.  N Seattle,  Wash 

H.  S.  Horton  Lynden,  Wash. 

Jack  8tranger,  1215  E.  3rd  Ave Spokane,  Wash 

H.  J.  Jilg,  Jr..  2727  32nd  Ave.  S Seattle.  Wash 

D.  D.  Smith,  Colllster  St Boise,  Idaho- 

Frank  Pugh  Philomath,  Ore 

R.  V.  Bishop,  2124  W.  York  St Spokane,  Wash 

H.  C.  Buffum Oswego,  Ore. 

Ralph  Lindahl  Bozeman.  Mont. 

L.  L.  Long  .Cornelius.  Ore. 

Carl  Soderlund,  116  13th  St Vancouver.  Wash 

E.  H Hughes.  Main  St Hillsboro.  Ore 

P.  H.  Euler,  1819  Commercial  St Astoria.  Ore 

P.  F.  Peyton,  1060  S.  Commercial  St Salem.  Ore 

F.  L Edwards,  Route  8,  Box  39 Yakima.  Wash 

H.  W.  Edmondson.  637  N.  14th  St CnnrallU.  Ore 

Raymond  E.  Stlen.  339  Jefferson  St Eugene,  Ore 

J.  R.  niU,  703  9th  Ave.  E Eugene.  Ore 

Asa  Phillips  Tenino,  Wash 

E.  E.  Ames.  349  N.  32nd  St Portland.  Ore 

H.  0.  McCoy.  4328  Park  Ave Tacoma,  Wash 

R.  W.  Morse,  955  13th  Ave.  W Seattle,  Wash. 

Roland  Stidman,  115  W.  20th  St Olympia,  Wash. 

C.  J.  McClure  Leavenworth,  Wash 

F.  F.  Henriot  Wlnlock,  Wash 

Edwin  Floqulst,  634  9th  St Bremerton,  Wash 

J.  C.  Wilson,  295  N.  24th  St Portland.  Ore 

F S.  Flesher,  387%  Burnside  St Portland.  Ore 

G.  A.  Hunter,  518  WLllow  St Pt.  Townsend,  Wash 

I!  *t  Hildreth,  20(54  23rd  St.  N Seattle,  Wash 

0.  E.  Langford,  2927  Ash  St Spokane,  Wash. 


K.  C.  Evening  School,  290  Grand  Ave.  .. Portland,  Ore 
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7 NN  D.  K.  McGee.  610  5lh  St Hoqulum,  Wash. 

T NO  E.  K.  Carrier*.  337  Morris  St Portland,  Or*. 

7 NP  B.  J.  Olein  Gig  Harbor,  Wash. 

7 NQ  F.  L Canty  Eatunville,  Wash. 

7 NB  H.  V.  Koonii  Buffalo,  Wyo. 

7 N8  F.  H.  Alverdes,  142  E.  47th  St Portland,  Or*. 

7 NT  Cecil  Hughes,  601  7th  Are.  S Glasgow,  Mont. 

7 NU  E.  J.  Moe,  1209  8.  Ivanhoe  St Portland,  Ore. 

7 NV  G.  C.  Henry,  1214  1st  Are.  S Great  Falls,  Mont. 

7 NW  K.  L.  Clark,  2301  Cherry  St Hoqulum,  Wash. 

7 NX  J.  J.  Wilson.  34  E.  62nd  St Portland,  Ore. 

7 NY  J.  E.  Watson,  Bout*  2 Forest  Grove,  Ore. 

7 NZ  V.  C.  Henkle  John  Day,  Ore. 

7 OA  William  Thurber,  300  N St Hoqulum,  Wash. 

7 OB  Arthur  Hagerman,  Y.M.C.A Baker,  Ore. 

7 OC  H.  H.  Clark,  386  E.  11th  St Reedsport,  Ore. 

7 OD  M.  B.  McBride,  Jr.,  1031  N.  23nd  At*  ...  Seattle,  Wash. 

7 0S  8.  M.  Mathes,  561  Burwell  Ave Bremerton,  Wash. 

7 OF  C.  V.  Johnson,  1014  Glass  Ave Spokane,  Wash. 

7 OG  E.  A.  Elge,  418  N.  Benton  St Helena,  Mont. 

7 OH  as.  Feikert,  402  N.  17th  St Corvallis.  Ore. 

7 01  P.  M.  Smith.  B.F.D.  No.  3 Powell.  Wyo. 

7 OJ  L.  U.  Bennett  Pt.  Townsend,  Wash. 

7 OK  Frederick  Koelsch,  103  Jefferson  St Boise,  Idaho 

7 OL  Boy  8mlth,  202  1st  St.  S Burley.  Idaho 

7 OM  Harold  Woodyard  Sunnyside,  Wash. 

7 ON  Sheldon  Hagen,  807  24th  Ave Seattle.  Wash. 

7 00  G.  0.  Leonard.  1827  4th  Are.  W Seattle,  Wash. 

7 OP  H.  E.  Williamson,  316  Union  St Seattle,  Wash. 

7 OQ  B.  E.  Peratovteh  Bay  View,  Alaska 

7 OB  A.  H.  Lillibridg*,  506  E.  A St Moscow,  Idaho 

7 08  C.  F.  Burdick  Casper,  Wyo. 

7 OT  B.  B.  Bliss,  Jr.,  417  Bannock  St Boise,  Idaho 

7 OU  W.  11  Stockdal*  Prosser,  Waab. 

7 0V  F.  J.  Campbell,  2nd  8t.  N Forest  Grore,  Or*. 

7 OW  Edwin  Eby,  782  Front  8t Salem,  Ore. 

7 OX  W.  A.  Haalewood  Myrtle  Point,  Ore. 

7 OY  J.  B.  Truman,  848  Ocean  Dr Bandon,  Ore. 

7 OZ  Garrett  Lewis,  707  Hawthorne  Are Portland,  Or*. 

7 PA  H.  W.  Bandall.  1212  8tar  Rt.  St Pullman.  Wash. 

7 PB  B.  T.  Jone*,  110  Edison  St Portland,  Ore. 

7 PC  Herbert  Chase,  2010  Water  St Olympia,  Wash. 

7 PD  B.  C.  Hendricks  Cornelius,  Ore. 

7 PE  Clyde  Hudson  Clorerdal*.  Ore. 

7 PF  Glen  Qoudle,  2818  Victor  PI Everett,  Wash. 

7 PG  K.  H.  Ellerbeck,  2019  Knob  HiU Seattle.  Wash. 

7 PH  B.  M.  Gardner,  R.  A.  Bax  292-A Eugene,  Ore. 

7 PI  B.  J.  Moore,  115  1st  St. Wolf  Point.  Mont. 

7 P J D.  P.  Scalfe.  288  8th  8t. Marshfield.  Ore. 

7 PK  D.  K.  Boyd,  2nd  Are Glasgow,  Mont. 

7 PL  C.  H.  Ackerman,  305  5th  8t.  S Glasgow,  Mont. 

7 PM  Manning,  H.  C.,  4324  8th  Are.  N.  E Seattle,  Wash. 

7 PN  B.  L.  Davis,  8523  12th  Ave.  N.  W Seattle,  Wash. 

7 PO  0.  E.  Kinsey,  907  W.  58th  St Seattle,  Wash. 

7 PP  8tadium  Hlgb  School,  1st  A E Sts Tacoma,  Wash. 

7 PQ  Arthur  Harding,  1120  N.  97th  St Seattle,  Wash. 

7 PR  Leland  Harris,  3232  38th  Are.  S.  W Seattle,  Wash. 

7 PS  Arthur  Randall,  2802  22nd  Ave Seattle,  Wash. 

7 PT  E.  P.  Coulter,  529  3rd  St Helena,  Mont. 

7 PU  E.  L.  Hansen.  R.F.D.  No.  2 Powell.  Wyo. 

7 PV  J.  M.  Dickenson,  1759  A St Corvallis,  Ore. 

7 PW  C.  W.  Gabrielson  Puyallup,  Wash. 

7 PX  L.  A.  Kobe  Powell.  Wyo. 

7 YP  Hans  Waale  Nampa.  Idaho 

7 PZ  Walter  Bone  Carneyville,  Wyo. 

7 QA  H.  M.  Hassell,  120  E.  60th  St Seattle.  Wash. 

7 QB  Kenneth  Field.  306  E.  Olive  St Seattle,  Wash. 

7 QC  J.  F.  Bunting,  1907  1st  Ave.  W Seattle,  Wash. 

7 QD  D.  H.  Bunch,  Lake  Shore  Dr Seattle,  Wash. 

7 QE  W.  H.  Motx,  4608  J St Tacoma.  Wash. 

7 QF  8.  W.  Ostrom,  4840  84th  St.  S.  E Portland,  Ore. 

7 QO  G.  B.  Salisbury,  1951  3rd  Ave.  W Seattle.  Wash. 

7 QH  H.  M.  Reynolds,  3817  Densmore  Are ...  .Seattle,  Wash. 

7 QI  J.  D.  Keating,  1315  Sandy  Blvd Portland,  Ore. 

7 QJ  Frederick  Llndstrora  Powell,  Wyo. 

7 OK  B.  B.  Patrick,  320  Roosevelt  St Wenatchee,  Wash. 

7 QL  Alvin  Flippln  Ranlcr,  Ore. 

7 QM  R.  E.  Welch.  1005  N.  Normandie  St Spokane,  Wash. 

7 QN  A.  Z.  Lillian,  620  21st  Are.  N Seattle,  Wash. 

7 QO  J.  C.  Mitchell,  Municipal  Life  Bldg Seattle,  Wash. 

7 QP  Howard  Liebe,  204  N.  22nd  St Portland,  Ore. 

7 QQ  Chris  Engleman,  Jr.,  321  W.  32nd  St ..  Vancouver,  Wash. 

7 QR  C.  V.  Annin  Myrtle  Point,  Ore. 

7 QS  E.  W.  Henry,  5505  36th  Are.  S.  E. Portland,  Ore. 

7 QT  Clarence  Hurd,  1514  Willlamette  St Eugene,  Ore. 

7 QU  F.  R.  Cartan,  1461  Monroe  St Corvallis,  Ore. 

7 QV  J.  Munxenrieder,  515  1st  St Helena,  Mont. 

7 QW  Jay  Isham,  820  Dalton  Are.  W Spokane.  Wash. 

7 QX  F.  A.  Koehler,  36  Shepard  Way Corvallis,  Ore. 

7 QY  Victor  Chambers,  10th  St Cottage  Grore,  Ore. 

7 QZ  D.  W.  Cathcart,  1505  E.  66th  St Portland,  Ore. 

7 RA  M.  A.  Hauge,  5635  11th  Ave.  N.  E Seattle,  Wash. 

7 RB  R.  C.  Farrah,  700  E.  20th  St Vancouver,  Wash. 

7 RC  Barton  Stemmier,  Spruce  8t Myrtle  Point,  Ore. 

7 RD  Charles  Parmelee  Sunnyside,  Wash. 

7 RE  N.  H.  Foster,  North  Water  St Ellensburg,  Wash. 

7 RF  H.  E.  Nelson  Onalaska,  Wash. 

7 RG  E.  J.  Hoff,  927  Irving  St Astoria,  Ore. 

7 RH  P.  E.  Nolte  Camp  Lewis,  Wash. 

7 RI  John  Soderstmm  Montesano,  Wash. 

7 RJ  0.  0.  Campbell,  2443  5th  Are.  W 8eattle,  Wash. 

7 RK  H.  L.  Haven,  1123  Burwell  St Bremerton,  Wash. 

7 RL  0.  W.  Garman,  1366  3lst  Are.  S Seattle,  Wash. 

7 RM  H.  A.  Burgess,  9260  California  Are Seattle,  Wash. 

7 BN  Kenneth  Paton  Cashmere,  Wash. 

7 BO  B.  G.  Heitkemper,  439  E.  10th  St.  N. . ..Portland,  Ore. 

7 RP  E.  H.  Simpson,  1004  Leonard  St Portland,  Ore. 

7 RQ  D.  E.  Replogle  Cashmere,  Wash. 

7 RR  Jeffrey  Kiiehli,  319  N.  33rd  St Billings,  Mont. 

TBS  L.  E.  Scrlven,  0-2118  Lidgerwood  St ....  Spokane,  Wash. 

7 RT  E.  8.  Collie*,  2815  Pacific  Are Hoqulum,  Wash. 

7 RIT  N.  J.  Brack,  744  Kearney  St Portland,  Ore. 

7 RV  William  Morton.  6523  45th  Are Portland,  Ore. 

7 RW  D.  E.  Behulta,  2423  Birch  St Astoria,  Ore. 

7 RX  US.  Shield*.  B.F.D.  No.  1.  Box  21 Salem.  Ore. 

7 RY  L.  F.  Zimmerman,  Owyhee  St Ontario,  Ore. 

7 RZ  V.  B.  McCulloch,  223  N.  Conant  Ave Burley,  Idaho 

7 SA  D.  X.  Tower,  1615  35th  Are Seattle.  Wash. 

7 SB  L.  E.  Brarht,  1804  Batchelor  St Miles  City,  Mont. 


7 SC  W.  A.  C.  Hem  rich,  916  Hume  St Aberdeen,  Wash. 

7 SD  H.  L.  Frits,  707  N.  65th  8t Seattle,  Waah. 

7 SE  T.L Richardson,  U.S.O.H. 8. Hospital  159.  .Tacoma,  Waah. 

7 SF  E.  E.  Griggs,  1518  1st  St Aberdeen,  Wash. 

7 SG  Don  Harris,  1711  Simpson  St Aberdeen,  Wash. 

7 SH  A.  J.  Homchick.  904  1st  St Aberdeen,  Wash. 

7 SI  Hal  Oarrott,  4320  Meridian  Are Seattle.  Wash. 

7 SJ  R.  P.  Heat  lie,  324  F St Aberdeen,  Wash. 

7 SK  C.  C.  Howard,  218  E.  63rd  St.  N Portland,  Ore. 

7 SL  L.  C.  McManemy,  1309  Hood  St Aberdeen,  Wash. 

7 SM  C.  T.  Hanes,  906  19th  Ave.  N Seattle,  Waah. 

7 SN  R.  G.  Wascher.  T60  12th  Ave Seaaide,  Ore. 

7 SO  W.  L.  Duncan,  142  11th  8t Corvallis,  Or*. 

7 SP  M.  W.  Bice,  497  E.  28th  St Portland,  Ore. 

7 SQ  R.  F.  Parslow,  522  S.  Main  St Roseburg,  Ore. 

7 SR  R.  8.  Bean,  579  E.  9th  St Eugene,  Ore. 

7 SS  W.  F.  Turnbow,  704  W.  4th  St Aberdeen,  Wash. 

7 ST  M.  C.  Knight.  3645  35th  St.  W Seattle,  Wash. 

7 SU  J.  A.  Kindle,  230  8am  St Monroe,  Wash. 

7 SV  D.  0.  Harrie,  205  Montgomery  St Albany,  Ore. 

7 8W  C.  M.  Landaker,  B.F.D.  No.  4,  Box  17 -A.  . .Salem.  Ore. 

7 8X  C.  L.  Hyer,  815  Thurston  8t Albany,  Ore. 

7 8Y  a M.  deBroekert,  345  M1U  St Eugene.  Ore. 

7 SZ  F.  M.  Curtin,  530  Thomas  St Hillyard,  Wash. 

7 TA  R.  K.  Leonard,  421  N.  Belmont  St Seattle,  Wash. 

7 TB  V.  B.  Kem,  1509  W.  Main  St Cottage  Grove,  Ore. 

7 TC  a C.  Perry,  3712  Woodlawn  Ave Seattle.  Wash. 

7 TD  G.  M.  Leu  la,  116  Heron  St Aberdeen,  Wash. 

7 TE  G.  C.  nenny.  530  Heights  Terr Portland,  Ore. 

7TF  J.  K.  Trescott.  504  N.  31st  St Billings.  Mont. 

7 TO  M.  E.  Tait,  394  Guild  St Portland,  Ore. 

7TH  A.  W.  Emlgb,  335  Grove  St Walla  Walla,  Wash. 

T TI  H.  T. Hayden,  Jr.,  Monroe  8t Pt.  Townsend,  Wash. 

7TJ  C.  A.  Lockwood,  2117  S.  12tb  St Salem,  Ore. 

7TK  R.  W.  Mudgett  Powell.  Wyo. 

7 TL  H.  J.  E.  Young,  1163  E.  17th  St.  N. .. Portland,  Ore. 

7TM  A.  H.  Peterson,  2304  N.  39th  St Seattle,  Wuh. 

7 TN  J.  B.  Darragh.  Jr..  2560  5th  Ave.  W . . . Seattle,  Wash. 

7 TO  Arvld  Herner,  119  E.  Harrison  St Portland,  Ore. 

7 TP  J.  C.  Campbell  Camp  Lewis,  Waah. 

7 TQ  H.  H.  Howell,  Route  2.  Box  15 Medford,  Ore. 

7 TR  H.  R.  Andrews,  635  Olympia  8t Bremerton,  Wash. 

7 T8  John  Poliak,  811  Waahlngton  St Albany,  Ore. 

7 TT  W.  E.  Burke,  7126  54th  Ave.  8.  E. Portland,  Ore. 

7 TU  W.  R.  Barrett,  5432  S.  L St Tacoma,  Wuh. 

7 TV  H.  D.  Hall  Cascade,  Mont. 

7 TW  L.  G.  Perry,  R.F.D.  No.  2 Eugene.  Ore. 

7 TX  H.  R.  Fullerton.  210%  N.  Minor  St Seattle.  Wuh. 

7 TY  E.  C.  Parks,  8th  k Cedar  Sts Port  Angeles,  Wash. 

7 TZ  a R.  8bockley,  8.  Water  St Silvcrton,  Ore. 


7 UA  Josephine  Ralston,  627  Baker  St Albany,  Ore. 

7 UB  Carl  McDowell,  906  W.  4th  St Eugene,  Ore. 

7 UC  G.  T.  Mood,  4528  52nd  Ave.  S.  W Seattle,  Wash. 

7 UD  D.  R.  Packard,  3rd  Ave LaConner,  Wuh. 

7 UE  G.  H.  Cllnefelter,  2nd  4c  C Sts Oswego,  Ore. 

7 IJF  Ivar  Wallin  Chignlg,  Alaska 

7 IJG  Hugo  Osterman,  508  Lincoln  St WaUa  Walla,  Wuh. 

7 UH  R.  D.  Glasgow  Cody,  Wyo. 

7 HI  K.  B.  Duxbury,  720  Central  St Olympia,  Wuh. 

7 UJ  F.  G.  Frobese,  103  5th  Ave.  N Seattle,  Wash. 

7 UK  R.  H.  Mlllsap,  1235  Taggert  St Portland,  Ore. 

7 UL  Jack  Hohenberg,  1434  20th  Ave Seattle.  Wuh. 

7 UM  Brannon  Casler,  3306  W.  71st  St Seattle,  Wash. 

7 UN  G.  W.  Boiler,  1438  20th  Ave Seattle,  Wash. 

7 lT0  M.  F.  Judkins,  300  Denny  Way Seattle,  Wuh. 

7 IT  M.  J.  Gross,  124  Skidmore  St Portland.  Ore. 

7 UQ  R.  B.  Wallitner  Pt.  Angeles.  Wash. 

7 UR  C.  M.  Cnilkshank.  Jr..  626  5th  Ave.  N.  .Glasgow,  Mont. 

7 US  A.  K.  Robinson,  2317*4  E.  Union  St Seattle,  Wash. 

TUT  E.  J.  Overman,  877  Cleveland  St Portland,  Ore. 

7 UU  Robert  Waskey,  7213  28th  Ave Seattle,  Wash. 

7 DV  C.  J.  8tubbs,  6129  94th  8t.  S.  E Portland.  Ore. 

7 UW  John  Welsner,  322  5th  St McMinnville.  Ore. 

7 UX  n.  A.  Wilson,  365  14tb  St Astoria,  Ore. 

7 UY  L.  F.  Kempfle  Glasgow,  Mont. 

7 UZ  H.  K.  Lawson,  508  W.  23rd  St Vancouver,  Wuh. 


7 VA  Douglu  Hartman,  110  Carlisle  St.  . . .Onalaska,  Wuh. 

7 VB  D.  E.  Brombaugh  Oswego,  Ore. 

7 VC  Raymond  Byrne,  10th  Co.  C.A.C Ft.  Casey,  Wash. 

7 VD  B.  N.  Belghle  Kalama,  Wuh. 

7 VE  H.  J.  Carey,  289  Ivy  St .Portland,  Ore. 

7 VF  B.  W.  Powell,  793  Michigan  Ave Portland,  Ore. 

7 VO  E.  A.  Fampbeli,  414  E.  10th  St Olympia.  Wuh. 

7 VH  C.  V.  Zehrung,  5123  58th  St.  S.  E Portland,  Ore. 

7 VI  F.  G.  Bargfeld.  544  E.  20th  St.  S Portland.  Ore. 

7 V.T  Flor.  A.  Tingrtad,  842  Blaine  St.  .Pt.  Townsend,  Wuh. 

7 VK  Kenneth  Golden,  402  Sanson  Ave Hillyard,  Wash. 

7 VL  Willard  Bargee , 126  E.  15th  St Portland,  Ore. 

7 VM  Roy  Bury,  2123  4th  Ave.  W Seattle,  Wash. 

7 VN  D.  Huntington Kalama.  Wash. 

7 VO  M.  K.  Baughman,  219  S.  Central  Ave ....  Medford,  Ore. 

7 VP  John  Wandelt.  949  N.  82nd  St Seattle,  Wash. 

7 VQ  Merlynn  Allnway,  930  N.  85th  St Seattle,  Wuh. 

7 VR  John  C.  Nelson,  Richland  Highlands Seattle.  Wash. 

7 VS  Tcmnle  Ehmsen.  1408  Montana  St Portland,  Ore. 

7 VT  F.  L.  Wlederhold,  92  N.  17th  St Portland.  Ore. 

7 VU  H.  C.  Crabtree,  520  13th  St Eugene,  Ore. 

7 W H.  H.  Napper,  512  13th  St Boise,  Idaho 

7 VW  W.  H.  Johnson,  1436  53rd  Ave Seattle,  Wash. 

7 VX  Oeorte  Freeman,  5411  S.  I.  St Tacoma.  Wash. 

7 VT  R.  H.  Cornell,  124  8kidmore  St Portland.  Ore. 

7 VZ  Brandon  Wentworth  Libby,  Mont. 


7 WA  L.  Palmer,  1111  0 St Central  la.  Wuh. 

7 WB  F.  E.  Chambers.  1200  Williams  Ave Portland.  Ore. 

7WC  E.  M.  Hanford.  825  E.  State  St Boise.  Idaho 

7 WD  R.  8.  Burghoffer,  1215  Taylor  St ....  Bellingham,  Wuh. 

7 WE  C.  E.  Mansell,  117  S.  Chelan  St Wenatchee,  Wash. 

7 WF  P.  A.  Meland,  615  Boren  Ave Seattle.  Wuh. 

7 WO  W.  J.  Siitherlin,  Box  446  Nex  Peree,  Tdaho 

7 WH  Reattle  College.  2440  Interlaken  Ave Seattle.  Wuh. 

7 WT  C.  • F.  Bates,  1021  J St Hoqulum,  Wuh. 

7 WJ  Billy  Webb,  1227  Ivon  St Portland,  Ore. 

7 WK  H.  S.  Westerlund,  487  Sumner  St Portland,  Ore. 

7 WL  B.  0.  Griffith.  7604  59th  Ave Portland.  Ore. 

7 WM  Theodore  Bents,  010  8.  Tacoma  Ave Tacoma,  Wuh. 

7 WN  C V Savage.  Jr..  0029  44th  St.  8.  E. .. Portland,  Ore. 

7 Paul  Kiev,  999  Borthwlck  St Portland.  Ore 

7 WP  Martin  Amdahl,  Box  433 Great  Falls,  Mont. 

7WQ  H.  C.  Coxon.  2631  43rd  St Portland.  Ore. 


7 WB  J.  F.  Nelson  Gibbs,  ldafae 

7 W8  H.  W.  Shane,  1059  Bunrell  St Bremerton.  Wa*. 

7 WT  L.  F.  Caldwell.  803  % Water  St Portland.  Ore. 

7 WU  J.  J.  Tuerck,  495  Harrison  St Portland.  Ore. 

7 WV  J.  E.  Reardon  Fort  Worden.  Wash. 

7 WW  K.  H.  Cramer  Pt.  Angeles,  Wash. 

7 WX  0.  C.  Miller,  1005  E.  Dlv.  Lane Tacoma,  Waah. 

7 WY  L.  C.  Graham,  812  Terrace  Ave Aberdeen.  Wash. 

7 WZ  M.  A.  Obradovic,  5103  Meridian  Ave Seattle,  Wash. 

7 AAB  C.  C.  Simonson,  Electric  Bldg Billings.  Mom. 

7 AAC  Dick  Wimpy.  1618  E.  3rd  St Spokane,  Wash. 

7 AAD  nermon  Semenov,  549  E.  26th  St Portland,  Ore. 

7 AAE  A.  C.  Doty,  426  8.  4th  St CorraUis,  Ore. 

7 AAF  Bay  Davies,  3827  8.  9th  St Tacoma,  Wash 

7 AAG  T.  E.  Pains  Leavenworth,  Wash. 

7 AAH  P.  MacCormac,  303  W.  Pacific  St Spokane,  Waah. 

7 AAI  H.  Livingstone,  1201  25th  Ave.  X Seattle.  Waah. 

7 AAJ  R.  E.  Bing.  207  Vista  8t Ashland.  Ore. 

7 AAK  W.  C.  Lester  Warrenton,  Ore. 

7 AAL  F.  L.  Davis,  404  Yakima  8t Wenatchee,  Wash. 

7 AAM  J.  A.  Ren  hard  Colton.  On. 

7 AAN  P.  H.  Kemp,  873%  E.  Oak  St. Portland.  Ore. 

7 AAO  Robert  Clark,  P.  0.  Box  276  Bremerton.  Wadi. 

7AAP  FI  Horsfall,  Jr.,  403  18th  Ave.  N 8eattle.  Wash. 

7 AAQ  R.  E.  Fleming,  1615  Harrison  St Seattle,  Wash. 

7 AAR  C.  R.  Whitcomb,  1555  Monroe  St CorraUis.  Ore. 

7 AA8  T.  A.  Fraser,  320  Power  8t Helena,  Mom 

7 AAT  C.  E.  Rodman,  Mayhew  St Sunyside,  Wash. 

7 AAU  R.  W.  Hurd,  505  Kii«  St Aberdeen.  Wash. 

7 AAV  K.  E.  Fitch.  115  8.  Mission  St Wanatcbee,  Waah. 

7 AAW  8.  C.  Jayne.  808  W.  13th  8t Spokane,  Waah. 

7AAX  H.  8/  Pflrman,  1308  E.  State  St Boise,  Idaho 

7 AAY  M.  L.  Flengstad,  443  15th  8t Bellingham.  Wuh. 

7AAZ  W.  E.  Campbell.  R.F.D.  No.  2 Wenatchee,  Waah 

7 ABA  F.  L.  Gilcrlst,  3226  E.  5th  Ave Spokane.  Wash. 

7 ABB  C.  E.  Kick,  3802  Hoyt  Ave. Everett,  Wash. 

7 ABC  V.  W.  Burlingame.  1905  3rd  Ave.  N . . Great  Falls.  Mom 

7ABD  D.  G.  Hamrick,  7151  4 th  Ave.  8.  W Seattle,  Wash. 

7 ABE  F.  Bj  Harper,  9730  13th  Ave.  S.  W Seattle,  Wa*. 

7 ABF  R.  H.  Flagler,  809  B.  62nd  8t Seattle.  Wadt 

7 ABO  M.  W.  Belabor,  1011  E.  Jefferson  St Boise,  Idaho 

7 ABH  Laried  Jenkins,  444  N.  Conant  St Burley.  Idaho 

7 ABI  R.  M.  Hess.  443  14th  St Bellingham.  Wash. 

7 ABJ  B.  T.  Carr,  119  N.  Poet  St Spokane.  Wash. 

7 ABK  D.  L.  Woodward,  University  St Eugene,  Ore. 

7 ABL  E.  H.  Bryan,  916  E.  33rd  Ave Spokane.  Wash. 

7 ABM  C.  F.  Mancke,  513  E.  Bridgeport  Ave Spokane.  Waah 

7 ABN  J.  H.  Anderson.  619  8ummlt  Ave.  N ....  Seattle,  Wash. 

7 ABO  E.  E.  Stores,  228  Chelan  St Wenatchee,  Wuh. 

7 ABP  Chu.  Melander,  702  Campus  St Pullman,  Wash. 

7 ABQ  K.  M.  Simpson  Gaston,  Ore. 

7 ABR  0.  K.  Hawley,  1604  E.  10th  St OlympU,  Wad». 

7 ABS  E.  W.  Wilson,  4527  12th  Ave.  N.  E Seattle,  Wash. 

7 ABT  Gerald  Brill,  2932  Dean  St Spokane.  Wash 

7 ABU  Leno  Nelson,  16th  Ave.  k 11th  St Seaside.  On 

7 ABV  W.  R.  Wood,  630  Burwell  Ave Bremerton.  Wash 

7 ABW  E.  H.  Bailey,  721  Gregory  Way Bremerton,  Wa^ 

7 ABX  0.  C.  Stocking.  689  E.  Alder  St Portland.  Ore. 

7 ABY  J.  M.  Ahcarn,  408  N.  Main  St Milton.  Ore. 

7 ABZ  C.  R.  Siegel,  912  Broadway  Helen*.  Mom 

7 ACA  Paul  Comings,  712  4th  St Bremerton.  Wash 

7 ACB  R.  J.  Spragg  Brush  Prairie.  Wuh 

7 ACC  W.  B.  Franson,  1515  3rd  Ave.  N. ..  .Great  Falls.  Mont. 

7 ACD  E.  J.  Cell,  1511  E.  3rd  Ave Spokane,  Waah 

7 ACE  D.  T.  Shaw  Emmett.  Idaho 

7 ACF  L.  L.  Peak Buhl.  Idaho 

7 ACG  B.  G.  Thornburgh  Forest  Grove.  Ore. 

7 ACH  Arthur  Seller,  Jr.,  729  11th  Ave Helena.  Mont 

7 ACI  G B.  Horne,  2204  Falrmount  Ave Seattle.  Wuh 

7 ACJ  J.  M.  Kelly,  711  N.  Superior  St Spokane.  Wash 

7 ACK  L.  C.  Troyer.  1217  S.  Adams  St Spokane.  Wuh 

7 ACL  A.  V.  Kendall,  Gray  Avenue Welser,  Idaho 

7 ACM  C.  8.  Chapman  Cambridge,  Wuh 

7 ACN  D.  D.  Latonrell,  R.  3,  Box  7 Salem.  Ore. 


EXPERIMENTAL  STATIONS 


7 XA  Portland.  Ore..  270%  3rd  St Radio  Corp.  of  Am. 

7 XB  Bowman.  Mont Mont.  State  College 

7 XC  Reattle.  Wuh.,  8838  19th  Ave.  N.  E V.  I.  Kraft 

7 XD  BUUngs,  Mont Polytechnic  Instil  me 

7 XF  Portland,  Ore.,  1556  E.  Taylor  St C.  L.  Awtlo 

7X0  Portland.  Ore.,  400  E.  22nd  St.  N.  .W.  P.  Hawley.  Jr 

7 XJ  Seattle,  Wuh.,  2922  3rd  Ave C.  W.  Peterson 

7 XK  Seattle,  Wash.,  3450  E.  MareinalWay.  ..K . k C.  Mf*  Co 

7 XZ  Reattle,  Wuh.,  Campus  University  of  Wash 

7 YA  Boise,  Idaho  Sch.  Dlst.  No.  10 

7 YB  Eugene,  Ore University  of  Oregon 

7 YC  Reattle,  Wuh.,  4th  k Madison Y.  M.  C.  A 

7 YD  Seattle,  Wuh.,  10th  k Madison  K.  of  C.  Ev.  Sch 

7 YE  Seattle,  Wuh.,  Bway  k Pine  Broadway  Ev.  Sch 

7 YF  Burley,  Idaho  Barley  High  School 

7 YQ  Portland.  Ore Y.  M.  C.  A. 

7 YH  Portland.  Ore Wuh.  High  8cbool 

7 YJ  Corvallis,  Ore Oregon  AgrL  College 

7 YK  Portland,  Ore.,  12th  k Hoyt  Sts Benson  Poly.  Inst. 

7 YL  Spokane,  Wash.,  Howard  4c  Nora  Sts.  .No.  Cent.  High  Sch 

7 YM  Seattle,  Wash.,  Interlaken  k 43rd Lincoln  High  Sch 

7 Y8  Lacy,  Wuh St.  Martins  Colter 


SPECIAL  AMATEUR  STATIONS 

7 ZB  Portland,  Ore..  555  44th  St W.  A.  Leldlgb.  Jr. 

T ZD  Boaeman,  Mont.,  222  S.  Black  St B.  E.  Daws 

7 ZE  Elk,  Wyoming  H.  P.  Sbeard 

7 ZG  Bear  Creek,  Mont W.  B.  Slauson 

7 ZH  Enterprise,  Ore 0.  M.  Heaeock 

8 ZJ  Vancouver,  Wuh Royal  Mumrord 

7 ZK  Vancouver.  Wuh.,  706  W.  12th  St V.  J.  Bird 

7 ZM  Moscow,  Idaho  Jack  Woodworth 

7 ZO  Cuper,  Wyoming  N.  R.  Hood 

7 ZP  Olympia,  Waah.,  2201  Colambla  St E.  W.  Wilson 

7 ZS  Pullman,  Wash.  H.  E.  Allen 

7 ZT  Portland,  Ore.,  967  Vernon  Ave a B.  Criteeer 

7 ZV  Thompwm,  Felix Doaglu,  Wyo. 
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8 AOA  W.  W.  McCoy,  2925  Kpuy  An Donnont,  Pa 

s AUB  B.  J.  Bonuer,  63  Hughes  An Buffalo,  N.  Y. 

8 AOC  F.  Schaeter,  1716  Vine  81 Cincinnati,  0. 

S AOU  P.  B.  Lewis,  727  Northumberland  An. . ..Buffalo,  N.  Y. 

B AOE  W.  A.  Seaman,  319  Elm  Bt Findlay,  0. 

S AOF  A.  A.  Reiser,  42  Meoch  Bt Buffalo,  N.  Y. 

B AOG  F.  Furlong,  733  N.  Rlnr  St YpsUautl,  Mich. 

B AOU  J.  T.  Chidester,  661  W.  Pike  Bt Clarksburgh,  W.  Va 

B AOl  L.  G.  Wlndom,  1375  Franklin  An Columbus,  0. 

B AOJ  M.  Rookie,  226  N.  Washington  Bt Van  Wert,  0. 

8 AUK  J.  J.  Farrell.  185  School  Bt Buffalo,  N.  Y. 

8 AOL  JL  Folsenlogen,  1714  Queen  City  An Cincinnati,  0. 

8 AOM  V.  Ball,  52  Hammenchmldt  Bt Buffalo,  N.  Y. 

B AON  C.  K.  Hunt,  141  Arden  Park  Detroit.  Mich. 

8 AOO  E.  M.  FormJU,  117  Easy  Bt Unlontown.  Pa. 

B AOP  1.  L.  Llndow,  2256  Auburn  An Toledo,  0. 

8 AOQ  T.  W.  Hood,  Westminster  College...  N.  Wilmington,  Pa. 

8 AOR  K.  W.  Grenloch Chagrin  Falls,  0. 

8 AOS  E.  L.  Sharp,  151  Chapin  St Binghamton,  N.  Y. 

8 AOT  a Rossback,  15  8.  McNab  An Glonrssille.  N.  Y. 

8 AOC  C.  C.  Mosher,  Jr.,  1044  W.  Market  St Lima,  0. 

8A0V  E.  Webb,  117  E.  Main  St New  London.  0. 

8 AOW  H.  T.  Williams,  55  Warren  An Youngstown,  0. 

8 AOX  N.  J.  Herrick,  Jr.,  19  Reed  St Canajobarie.  N.  Y. 

8 AOY  L.  F.  Huber,  24  Garfield  St Lancaster.  N.  Y. 

8 AOZ  E.  8.  White.  503  N.  Jamaa  8t Rome,  N.  Y. 

8 APA  B.  Simons,  257  Howard  8t Detroit,  Mich. 

8 APB  J.  & Waddington,  White  St. Dark  Mills,  N.  Y. 

8 APC  F.  L.  Hancock,  8 Argyle  St Genera.  N.  Y. 

8 APD  W.  Ward,  4603  Ward  St Cincinnati,  0. 

8 APE  H.  E.  Fraser,  B.F.D.  No.  5 Pontiac,  Mich. 

8 APF  B.  C.  Rogers,  417  Dlthridge  St Pittsburgh,  Pa. 

8 APO  South  High  School,  Broadway  A Fullerton  Sts, 

Geroland,  0. 

8 APH  F.  J.  Boerder,  4250  Colllngwood  An Toledo,  0. 

8 API  E.  8.  Bee,  1176  South  Are Wllklnsburg,  Pa. 

8 APJ  H.  1.  Welasleader,  181  Florida  St Buffalo.  V Y. 

8 APK  H.  I.  Doering,  612  W.  Anglalse  8t Wapakoneta,  0. 

8 APL  T.  Weld  Ashrllle,  N.  Y. 

8APM  H J.  Roseborg,  231  Erie  8t Port  Huron,  Mich. 

8 APN  C.  L.  Zahm,  418  Eastlawn  An Detroit,  Mich. 

8 APO  Edward  Smith  Junior  High  School,  Lancaster  4k  Broad, 

Syracuse,  N.  Y. 

8 APP  H.  W.  Haneswortb,  235  Mltboff  St Columbus,  0. 

8APQ  W.  E.  Loro,  Jr.,  124  Webb  Bt. Detroit,  0. 

8 APR  S.  Rleman,  2287  Loth  St Cincinnati.  0. 

8 APS  C.  H.  Oeerllngs,  90  W.  14th  8t Holland,  Mich. 

8 APT  B.  Moore,  794  Dread  An Detroit,  Mich. 

8 APD  W.  E.  Zimmer,  Court  House  Mason,  Mich. 

8 APV  F.  Dlerlnger,  441  McMlcken  An Cincinnati,  0. 

8 APW  L E.  Caldwell  It  B.  J.  Lewis,  12511  Phillips  An., 

East  Derelynd,  0. 

8 APS  W.  Farmarlss,  7817  Hsmilton  An Pittabuigb,  Pa. 

8 APY  R.  Bldal,  890  St.  Clair  An Detroit,  Mich. 

8 APZ  H.  G.  Phllllpa,  1213  James  St Syracuse,  N.  Y. 

8 AQA  F.  M.  Tbiefels.  1193  Sheridan  An Detroit,  Mich. 

8 AQB  A C.  Smith,  1182  John  R.  St Detroit,  Mich. 

8 AQC  W.  D.  Forbey.  309  W.  Kearsley  St Flint.  Mich. 

8 AQD  H.  L.  Norton,  810  Broadway  St Bedford,  0. 

8 AQE  J.  Walters.  98  Lowell  St Rochester,  N.  Y. 

8 AQF  H.  Isaacs,  410  Warren  St Marietta.  0. 

8 AQG  V.  C.  Henophy,  111  Lowell  St Rochester,  N.  Y. 

8 AQH  M.  A Kromback,  Miami  An Ores.  0. 

8 AQI  O.  L.  Oates.  1007  White  PI Utica,  N.  Y. 

8 AQI  F.  Ubrhane,  628  4th  St Marietta,  0. 

8 AQK  J.  Nolan,  State  St Bowerston,  0. 

8 AQL  W.  A.  Swelgard,  3153  Chapin  An Erie,  Pa. 

8 AQM  L.  0.  Morrell,  74  Carlisle  St Wilkes-Barre,  Pa. 

8 AQN  Olds  Bod  k Gun  Club  Smethport,  Pa. 

8 AQO  A R.  Marcy,  Fernwood  Farm Cazenovia.  N.  Y. 

8 AQP  H.  M.  Haskell  Pleasantrllle,  Pa. 

8 AQQ  J.  H.  Wills,  110  Washington  Are Pontiac,  Mich. 

8 AQB  H.  Osgood,  643  Canton  Are Detroit,  Mich. 

8 AQS  J.  F.  Weiss,  648  Park  An Amherst,  0. 

8 AQT  P.  J.  Poland,  347  W.  McMillan  St Cincinnati,  0, 

8 AQD  L.  Mak'ey,  441  N.  Front  St St.  Marys,  0. 

8 AQV  E.  M.  King,  181  Elliott  St Clarksburg.  W.  Va. 

8 AQW  F.  J.  Armbruster,  30  Hollister  St Buffalo,  N.  Y. 

8 AQX  J.  E.  Wilson,  21,1  Ohio  St Avalon.  Pa. 

8 AQY  G.  L.  Leighton.  714  N.  Washington  St . .Lansing,  Mich. 
8 AQZ  J.  P.  Welrlck,  221  8.  Market  St Londonyllle.  0. 

8 ARA  L.G. Hickson,  Lake  An.  Baptist  Church,  Rochester,  N.  Y. 

8 ARB  M.  A McCansland,  1479  Iroquois  An ...  Detroit,  Mich. 

8 ABC  W.  P.  Relnoehl,  B.F.D.  No.  2 Custer,  Mich. 

SARD  K.  W.  Wolf.  3919  Robert  St Clereland.  0. 

8 ABE  L.  F.  Phllllppl.  602  Lllllbridge  St Detroit.  Mich. 

S ARF  E.  Price,  907  Prendergtst  An Jamestown,  N.  Y. 

8 ARO  8.  H.  Zaayer.  1040  E.  Main  8t Columbia,  0. 

8 ABH  8.  B.  McClnney,  8461  McFarlan  Rd..  Westwood, 

Cincinnati,  0. 

BARI  W.  F.  Wldenor,  721  Wheeler  An Scranton.  Pa 

8 ARJ  0.  Melselback,  401  Franklin  An Bay  City,  Mich. 

8 ABK  G.  8.  Maaon,  119  Temple  St Fredonla,  N.  Y. 

8 ARL  L.  M.  Lind,  675  Haeel  St Akron,  0. 

8 ARM  J.  Shlnbach.  2211  Warren  8t Toledo,  0. 

BARN  H.  T.  Jenkins.  1573  VlnCwood  An Detroit,  Mich. 

s ARO  L.  Biebel,  613  10th  St Oakmont,  Pa. 

s ARP  O.  J.  Gray,  3860  Wayside  An Cincinnati,  0. 

8 ARQ  E.  N.  Stenlns,  419  West  An Medina,  N.  Y. 

8 ARR  R Hughes.  4340  W.  Warren  An Detroit.  Mich. 

8 ARS  Dnlon  Central  Life  Ins.  Co.  (operated  hy  W.  C.  WJnall), 
425  Dnlon  Central  Bldg  . Cincinnati,  0. 

8 ART  D.  L.  Basal er,  11  Gold  St OlonrsrDle.  N.  Y. 

SARD  W.  & Menges,  3402  Clearfield  An Pittsburgh.  Pa. 

8 ARV  H.  C.  Storrk,  694  Carpenter  St Columbus.  0. 

S ABW  R Spon.  555  N.  Oaklsnd  An Shtron.  Pa 

8 ARX  W.  D.  Buckingham.  1821  Waite  An Toledo,  0. 

8 ABY  T.  R.  Cummings,  833  Selden  An Detroit.  Mich. 

8 ARZ  W.  L.  Doming,  247  Wlndemer  An.  .Highland  Park.  Mich. 

8 ASA  C.  Cannean,  633  W.  5th  St. Marysrtlle.  0. 

8 A8B  W.  F.  Blake.  625  Woodward  An Detroit,  Mich. 

8 ARC  J.  J.  Baiter,  1548  Roblnwood  An Lakewood,  0. 

8 ARD  0.  M.  Gilbert,  746  Chenango  St Binghamton.  N.  Y. 


Eighth  District 


BASE  J.  Zegler,  112  Glffco  St Canonsburg,  Pa. 

8 ASF  L.  C.  Horton,  8044  Corydon  Ed.  .Genland  Heights,  0, 

8 ASG  K.  R.  Smith,  302  W.  Center  St Elmira,  N.  Y. 

8 ASH  W.  L.  Fisher,  642  Upaon  St Akron,  0. 

8 ASI  M.  Metagar,  121  Lane  St Bucyrus,  0. 

8 A8J  New  Era  Radio  gales  Co Elmira,  N.  I. 

8 ASK  C.  W.  Huff.  787  W.  1st  St Elmira,  N.  Y. 

8 ASL  B.  C.  Balden,  180  Temple  St Fredonla,  N.  Y. 

8 ASM  W.  H.  Vogler,  4140  Concord  Are Detroit,  Mich. 

8 ASN  B.  A.  Wood,  262  LlUibridge  8t Detroit,  Mkh. 

8 ASO  E.  H.  CoUian,  218  Connecticut  An Detroit.  Mich. 

8 ASP  B.  Kelly.  209  Rhode  Island  An. . .Highland  Park.  Mich. 

8 ASQ  L Allison,  125  Moss  An Highland  Park,  Mich. 

8 ASR  H.  J.  Rowe,  6701  Madison  An Denland,  0. 

8 ASS  W.  a Sloyer.  831  Dlnton  an Kalamazoo,  Mich. 

8 AST  N.  A.  Thomas,  812  7th  St Marietta,  0. 

8ASD  C.  M.  Ralph.  548  Highland  PI Balletue.  Pa. 

8 ASV  H.  C.  Kauffman.  745  A St Lorain,  0. 

8 ASW  F.  W.  Foye,  7003  Superior  An.  N.  E.  ..Denland,  0. 

8 ASX  L.  Skinner,  669  Plngree  An Detroit.  Mich. 

8 ASY  L.  J.  Marcus,  131  8.  Dnlon  St Olean,  N.  Y. 

8 ASZ  L.  J.  Wilcox,  323  Fulton  St Sandusky,  0. 

8 ATA  H.  W.  Bower,  4316  High  81 Eoorn,  Mich. 

8 ATB  A.  D.  Talmadge,  331*4  Washington  An . Lansing,  Mich. 

8ATC  T.  C.  Howard,  2589  8tratford  Rd.  .Clenland  Heights,  0. 

8 ATD  C.  B.  Grans,  B.F.D.  No.  3 Madison,  0. 

SATE  W.  0.  Felghner,  727  Wlllos  SL Fremont,  0. 

8 ATF  A.  Clocas,  355  Summer  St Toledo,  0. 

8 ATO  H.  J.  Melster.  579  Orchard  An Bellerue,  Pa. 

8 ATH  H.  L.  Wadsworth Rillton,  Pa. 

8 ATI  W.KCrofton,  1106  Columbia  Ter.  .Parkereburgh,  W.  Va 
8 ATJ  W. A. Merkel,  211  Oreendale  An.  .Dlfton,  Cincinnati,  0. 

8 ATK  D.  Goldberg,  9231  Delmar  An Detroit,  Mich. 

8 ATL  F.  Brettechneider,  8059  30th  St Detroit,  Mich. 

8 ATM  E.  L.  Price,  82  Hereronl  St Cincinnati,  0. 

8 ATN  8.A. Chamberlain,  166  Orand  At.  E.  Highland  Park,  Mich. 

SATO  H.  F.  Crowell.  920  Wolf  Bt Fremont,  0. 

8 ATF  R.  X Kepler,  1005  Lippert  Rd Canton,  0. 

8 ATQ  J.  M.  Mausy,  522  N.  Main  St Sidney,  0. 

8 ATR  G.  Schmidts,  166  Progress  An Hamilton,  0. 

8 ATS  B.  R Bask.  Jr.,  4 Andraln  An West  View,  Pa 

8 ATT  G.  W.  Sawyer,  356  Heaelwood  8t Rochester,  N.  Y. 

8 ATD  V.  G.  Wiley,  119  Dalles  St Sidney,  0. 

8 A TV  8h  alter  Heights  High  School  (by  L.  C.  Points), 

S.  Woodland  A Soothlngton  Bda , Denland,  0. 

8 ATW  C.  J.  Mack,  49  McGonrn  An Aahtabnla,  0. 

8 ATX  J.  Hampton,  231  Rockwell  An Pontiac,  Mich. 

8 ATY  H.  W.  Jaehn.  259  Walbrldga  An Toledo,  0. 

8 ATZ  0.  Murphy,  20  Walmit  St Salem,  0. 

8 ADA  W.  K.  Jeffery,  2173  Hlllger  An Detroit,  Mich. 

8 AUB  W.  Hay,  915  Bethnna  An Detroit,  Mich. 

8 AUC  A.  Coe,  134  Fourth  St Wyandotte,  Mich. 

8 AUD  8.  Ventlmlglle,  1024  Joeepb  Campan  An,  Detroit.  Mich. 

8 AUE  J.  L.  Bock,  Mill  St Farmington,  W.  Va 

8 AUF  A.  Sauers,  2050  Spring  Bd Denland,  0. 

8 AUG  E.  C.  Sutor,  360  Fargo  An Buffalo,  N T 

8ADH  H.  F.  Neubauer,  3014  Euclid  Heights  Brld., 

Denland  Heights,  0. 

8 ADI  K.  H.  KeUer,  1517  E.  Bird .Clenland,  0. 

8 ADJ  P.  Franta.  1725  E.  89th  8t Clenland,  0. 

8 AUK  n.  Abell.  1556  E.  86th  St Clenland.  0. 

8 AUL  0.  A.  Schaefer,  96  Martin  St Rochester.  N.  Y. 

8 AUM  C.  E.  Bassett,  906  N.  Park  St Kalamazoo,  Mich. 

8 AUN  0.  H.  Ryder,  231  E.  Temple  St Owego.  N.  Y. 

8 ADO  E 0.  Jacobus,  312  Beakes  St Ann  Arbor,  Mich. 

8 ADP  J.  Kucera.  3459  R Bird Denland.  0. 

8 AUQ  8.  Tucker  Marlette,  Mich. 

8 ADR  C.  W.  Vogel,  129  S.  Van  Lear  St Dayton.  0. 

8 ADS  T.  Webner,  Jr.,  410  Walnut  St Sewlrkloy.  Pa 

8 AUT  H.  P.  Darts,  1125  Forest  Bd. Lakewood,  0 

8 AUD  T.  L.  Witter.  1811  Shorb  An.  N.  W Canton.  0. 

8AUV  H.  J.  Hill,  1372  W.  85tb  St Clereland,  0. 

8 ADW  R.  L.  Thomas,  1126  Nell  An Columbus,  0. 

8 AUX  G.  Z.  Jackson,  1289  W.  76th  St Clenland.  0. 

8 AUY  J.  Leigh ner,  60S  E.  Pearl  St Butler,  Pa 

8 ADZ  E.  Brandt,  3333  Seymour  An Clenland.  0. 

SAVA  M.  Duffy,  341  S.  Caralry  An Detroit,  Mich. 

8 AVB  J.  k R.  Dando,  35  W.  Miami  Bird Dayton.  0. 

8 AVC  E.W.Hartman,  1114  Stockbrldge  An.  .Kalamazoo,  Mich. 

8 ATO  T.  Tappan.  547  Dark  St Warerly,  N.  Y 

8 AVE  K.  W.  Busch.  637  Englewood  An.,  R.F.D.  No.  2. 

Station  H.  Buffalo.  N.  T. 

8AVF  D.  C.  Frick.  908  11th  St New  Brighton.  Pa 

8 AVG  A.  Z.  Blair,  Jr.,  5th  k Courtb  Sts Portsmouth,  0. 

8 AVH  R.  Lynn,  211  High  St Xenia,  0 

8 AVI  K.  Breon,  138  Washington  St Williamsport,  Pa 

8 AVJ  0.  Miller,  47  Barclay  St Canajoharle,  N.  Y. 

8 AVK  C.  E.  Glbaon,  3 Spring  St Athena,  0. 

8 AVL  H.  E.  Butler,  456  Mahoning  8t Leblghton,  Pa. 

8 AVM  W.  Ellenberger,  307  Freeport  St Asplnwall,  Pa 

8 AVN  H.  El  Barber,  6 Hooplngamer  St Waupakoneta,  0. 

8 AVO  H.  L-  Glenn,  358  7th  An .Columbus.  0. 

8 A VP  E.  H.  Brigham,  305  Woodbridge  An Buffalo,  N.  y! 

8 A VQ  H.  C.  Pease,  Boot  Rd Lorain,  o! 

8 AVR  H.  E.  Hoteling,  106  Forest  St fflorersyllle,  N.  T. 

8 AVS  H.  E.  Kenny,  911  Elmwood  An Buffalo  N Y 

8AVT  H.B.Klnney,  1808  Mlddlehurst  Rd.,  Clenland  Heights.  0. 

8 AVD  J.  L.  Polltard,  302  American  An Butler,  Pa 

8 AW  J.  W.  Walter.  3201  W.  88th  St Oenland,  0 

8 AVW  0.  L.  Rhodes  St.  Albans,  W.  Va 

8 AVX  H.  C.  Walborn,  827  Greyton  Bd. . .Denland  Heights.  0 

8 AVY  K.  Crouch,  76  Washington  St Carbondale,  Pa 

8 AVZ  J.  H.  Terbrack,  3169  W.  90th  St Denland,  oi 

8 AWA  W.  A.  May,  Jr.,  5807  Solway  St Pittsburgh,  Pa. 

8 AWB  B.  Stettlnlns  Lakemont,  Mich. 

8 AWC  W.  Y.  Sandlson,  1181  N.  Lockwood  St.,  E.  Clenland.  0. 

8AWD  F.  Peters.  Jr.,  1825  Rosalind  An E.  Drreland,  0. 

8 AWE  A.  B.  Conens,  13306  Dalbome  Are E.  Clenland,  0. 

8 AWF  E.  M.  Prentke,  10013  Somerset  An Clerelind,  0. 

8 AWG  M.  Benakln,  1410  Fulton  Bd.  N.  W. Canton.  0. 

8 AWH  N.  Heym,  2214  Barber  An Clenland,  0. 

RAWI  S.  K.  Shepard.  1207  Hall  An Lakewood,  0. 


8 AWJ  R.  W.  Wensko,  2148  W.  Slat  St Denland,  0 

8 AWK  J.  Shugard,  11815  Miles  An Clereland,  0 

8 AWL  F.  L.  Lenc,  3606  Bahwald  Bt Clereland.  0 

8 AWM  J.  Koenbold,  2733  Endlcott  Bd Clenland,  0 

8 AWN  J.  Bornwell,  131  Inland  An Laming,  Mich. 

8 AWO  M.  Ballard,  B.F.D.  No.  1 Bedford,  Mich 

8 AWP  8.  Woodworth,  425  Brownell  St Syracuse,  N.  Y. 

8 AWQ  F.  T.  Schell,  Galloway  k Pleasant  sta Xenia,  0. 

8 AWB  F.  Steele.  230  Georgia  An Lorain,  0. 

8 AWS  0.  P.  8chwaru.  115  Owasco  St Auburn,  N.  Y. 

8 AWT  A.  Eckhart,  Jr..  1917  W.  65th  St Clenland,  0. 

8 AWU  W.  S.  Heston,  127  Wilson  An Columbus,  0. 

8 AWV  W.  A.  McCormick,  566  N.  Detroit  An Xenia,  0. 

8 AWW  B.  Sterner,  97  Florida  St Buffala,  N.  Y. 

8AWX  V.  D.  Gettys  Hlran,  0. 

8 AWY  M.  D.  Van  Horn.  233  Washington  St Genera,  N.  Y. 

8 AWZ  Ber.  C.  L.  While,  Main  St Stockdale,  0. 

8AXA  W.  L.  Reece,  2311  Barlna  St Cincinnati,  0. 

8 AXB  A.  Hubner,  1842  Westwood  An Cincinnati,  0 

8 AXC  E.  Manley,  328  4th  St Marietta,  0 

8 AXD  F.  H.  Blew,  707  W.  Water  St Smethport,  Pa 

8 AXE  C.  J.  Collom,  1004  Smith  St EsseirlUe.  Mich. 

8 AXF  E.  Altman,  637  Bennett  St Findlay,  0. 

8 AXO  K.  B.  Greenwood,  12  Ericson  PI Niagara  Falls,  N.  Y, 

8AXH  L.  H.  Schramm,  218  W.  Utica  St Buffalo,  N.  Y. 

8 AXI  D E.  Howland,  1027  Madison  St Syracuse,  N.  Y. 

8 AXJ  H.  B.  Sturgill,  362  Markensen  St Columbia,  0. 

8 AXK  F.  Walker,  1626  Potter  PI Cincinnati,  0. 

8 AXL  F.  C.  Beelman,  Otterreln  Home  Lebanon,  0. 

8AXM  B.  W.  Dodd,  Jr.,  1858  Antletam  St Plttahurgh,  Pa. 

8 AXN  A.  B.  Dean  Brocton,  N.  Y. 

8 AXO  H.  E.  Kohler,  1034  Wbltesboro  St Utica.  N.  Y. 

8 AXP  L.  H.  Reiner,  611  Miller  Are Columbus,  0. 

8 AXQ  A.  L.  Voegele,  38  W.  Main  St Uneaster,  N.  Y. 

8 AXB  C.  k J.  Herrick,  Aurora  Rd Twlnsburg,  0 

8AX8  D.  GeU,  2245  E.  103rd  St Clenland,  0. 

8 AXT  W.  T.  Forcey,  422  Pine  St CurwensrlUe.  Pa. 

8 AXD  B.  A.  Marshall  Casenorla,  N.  Y. 

8AXV  J.  t Boyd,  1024  Maple  An Wllmerdlng,  Pa. 

8 AXW  R E.  Aker,  Old  Troy  Pike Phoneton,  0. 

8 AXX  C.  Galbreath,  202  E.  Main  St Union,  N.  Y. 

8 AXT  H.  B.  Fawcett,  512  Cottage  Are Fairmont,  W.  Va. 

8 AXZ  E.  P.  Feareon,  515  8t  Loula  St Toledo,  0. 

8 ATA  W.  El  Crom,  2872  W.  12th  Bt denland,  0. 

8 AYB  H.  R Front,  249  Pine  St Buffalo,  N.  Y. 

8 AYC  J.  GL  GoodtL  408  Norman  An Fonora,  Pa. 

8 AYD  J.  P.  Donaldson,  Jr.,  178  Sprague  An Bellerue,  Pa. 

8 AYE  L.  G.  Anry,  203  X Gron  8t Dunmore,  Pa. 

8 AYF  R.  E.  Hawring,  4836  Meldnnn  An Detroit,  Mich 

8 AYG  H.  P.  Stone,  184  W.  Main  St Oberlln.  0. 

8 AYH  K.  Leary,  15  Vernon  PI Buffalo,  N.  Y 

J An  T.  0.  Brown.  428  State  St Tranrse  City.  Mich. 

8 AYJ  T.F.Whalen,  Jr.,  Veraard  College  Pk.,  Clark  Summit,  Pa 

8AYK  R.  Durdam,  B.F.D.  No.  3 Stafford,  N.  Y. 

8 AYL  E.  Sarage,  1447  Lincoln  An Lakewood,  0. 

8 AYM  B.  W.  Biasell  h M.  Nichols,  78  Newton  St., 


R AYO  G.  Broughton.  41  Nathsn  St Ashtabula.  0 

8 A YP  W.  B.  Butcher  Wayneslleld.  0 

8AYQ  E.  L.  Heck  * J.  C.  Dark Shelby  Heights.  Shelby  0 

8 AYB  W.  8.  Gruber,  508  Leah  8t Utica.  N.  Y 

8 AYS  C.  J.  Scott.  1298  E.  142nd  8t E.  Clenland,  0. 

8 AYT  H.  V.  Stenns,  63  Edson  An. Buffalo.  N.  Y. 

8 AYD  H.  G.  Qano,  3300  Eltand  An Cincinnati,  0 

8 AYV  W.  QaUawny.  530  FalrchUd  St Kent,  0. 

8 AYW  C.  W.  Vincent,  153  Connelsrllle  St Dnlontown,  Pa 

8AYX  E.  Tramains,  773  South  St Findlay.  0. 

8 AYY  R.  S.  Van  Den,  14501  Strathmore  Are. . .Clenland,  0. 
8 A YZ  G.  Coster  Somereet,  Pa. 

8 AZA  B.  J.  Nichols.  2981  Manlstique  An Detroit,  Mich. 

8 AZB  a Lockner,  101  Louisa  St Utica.  N.  Y. 

8 AZC  C.  A.  Johnaon,  35  Miles  St Union  City,  Ps. 

8 AZD  K.  Bernard,  138  Abbott  8t Detroit.  Ml*. 

8 AZE  B.  B.  Chartener,  47  Allen  St Plttahurgh.  Pa 

8 AZF  L.  W.  Parmater,  1813  S.  Wash’ton  An.  .Laming,  Mich. 
8 AZO  G.R. White,  314  National  An.N.W. . .Grand  Baplda,  Mich. 

8 AZH  H.  C.  Eldrldge,  Jr.,  1024  Grand  An Dayton,  0. 

8 AZI  G.  M.  Heideger,  Bridge  St W.  Bridgewater,  Pa. 

8 AZJ  C.  W.  Payne,  189  N.  Main  St oberlln,  0. 

8 AZK  E.  W.  Zimmerman,  274  Baynes  St Buffalo.  N.  Y. 

8 AZL  D.  Wlard  k K.  Lambrlght,  169  5th  St.  N.  W., 

Carrollton,  0. 

8 AZM  I.  A.  McCowan.  170  N.  Gallatin  An Dnlontown.  Pa 

8AZN  M.  L.  Miller,  16  W.  Walnut  St Oxford,  0. 

8 AZO  C.  F.  Elsor.  624  Brown  An Erie,  Pa. 

8 AZP  A.  C.  Boardman,  1560  Pratt  St Elmira,  N.  Y. 

8 AZQ  H.  A.  Hiller,  139  Hanonr  St SUnr  Creek,  N.  Y. 

8 AZB  E Sawyer.  7741  Dexter  Bird Detroit,  Mich. 

8 AZS  B.  Walling,  35  Woodlawn  An Falrport,  N.  Y 

8AZT  H.  D.  Stockel.  2015  Bailey  An Buffalo,  N.  Y. 

8 AZO  8.  Shapiro,  117  W.  Court  St Wareaw.  N.  Y. 

8 AZV  A.  Martens.  4710  Bewick  An Detroit,  Mich. 

8 AZW  D.  H.  McKlnlay,  State  St DirwensrtUe.  Pa 

8 AZX  A.  M.  Hustead,  33  Charles  8t Dnlontown.  Pa. 

8 AZY  0.  W.  McKenrlck,  W.  Main  St Grampian,  Pa 

8 AZZ  L.  Flshbeck,  5416  24th  8t Detroit,  Mich. 

8 BAA  P.  Bice,  Route  No.  4.  Box  77-A NewPhDa.O. 

8 BAB  B.  Wlnterx,  1905  Canon  8t Plttahurgh,  Pa. 

8 BAC  H.  P.  Brosm,  Dlnton  St Dark  Mills.  N.  Y. 

8 BAD  F.  K.  Trust,  Walnut  St Tippecanoe  City,  0. 

8 BAE  H.  S.  Cushman,  7 Blnrrlew  An Blmhamton,  N.  Y. 

8 BAK  F.  L.  Rlttennan,  215  Jackson  St.,  N. 8. . .Pittsburgh,  Pa 

8 BAG  F.  H.  CarroU,  2946  W.  Liberty  St Plttahurgh,  Pa 

8 BAH  H.  Tummonda,  3200  Franklin  An..  West  Y.  M.  & A., 

Denland.  0. 

8 BAI  B.  Mackelburg,  4730  Ellery  PI Detroit,  Mich. 

S BAJ  C.  Roberts,  157  Park  St Buffalo,  N.  Y. 

s BAK  L.  B.  York,  4555  Hamilton  An Detroit,  Mich. 

8 BAL  B.  G.  Dean.  2 Alden  PI Rochester,  N.  Y. 

8 BAM  W.  C.  Betchard,  295  Bear  St Syraruse,  N ) 

8 BAN  W.  J.  Coesens,  6231  May  An Detroit.  MM, 
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8 KAO  W.  t.  Marshall  East  Springfield,  N.  Y. 

8 BAP  P.  sraitn.  House  of  David  Benton  Harbor,  Mich. 

8 BAQ  F.  Reighard,  1502  Cambridge  Rd Add  Arbor,  Mich. 

8 BAR  C.  W.  Hull,  1760  Williams  Ave Norwood,  0. 

8 BAS  H.  L.  OordoD,  East  River  St Autwerp,  0. 

8 BAT  C.  L.  CuDDlDgbam,  955  S.  Jackson  St.  . .Jackson,  Mich. 

8 BAU  S.  Glaser,  13  Auduboa  St Rochester,  N.  Y. 

8 BAV  H.  C.  Thomas,  1226  Merrick  Ave. Detroit,  Mich. 

8 BAW  R.  Boetwick,  135  Broad  St. Waverly,  N.  Y. 

8 BAX  B.  k G.  Laboratories,  1025  Froot  St Toledo,  0. 

8 BAY  D.  P.  Greene,  129  Lake  St Kent,  0. 

8 BAZ  R.  £.  Stealey,  947  Market  St Parkersburg,  W.  Va. 

8 BBA  N.  Stocker,  13022  Lake  Shore  Blvd Cleveland,  0. 

8 BBB  H.  C.  Bingham,  14617  Lake  Shore  Blvd. ..  Cleveland,  0. 

8 BBC  E.  G.  Enderle,  272  Franklin  St Columbus,  0. 

8 BBD  J.  K.  Marcus.  87  Kelly  St Rochester,  N.  Y. 

8 BBE  C.  E.  Drakeley,  142  Main  St Penn  Yan,  N.  Y. 

8BBF  K.  W.  Wall  Cramplan.  Pa. 

8 BBG  W.  C.  Rhodes,  ir.t  13401  Lake  Shore  Blvd.  . .Cleveland,  0. 

8 BBH  D.  A.  Young New  Straitsville,  0. 

8 BB1  E.  R.  Blodgett,  33  Canadaway  St. Fredonla,  N.  Y. 

8 BBJ  W.  H.  Gabert.  314  E.  Pike  St Pontiac.  Mich. 

8 BBK  C.  H.  Fraser.  48  Glenwood  Ave Buffalo,  N.  Y. 

8 BBL  M.  L.  Rlvkin,  147  Wiona  Ave Highland  Park,  Mich. 

8 BBM  H.  N.  Umbarger.  239  W.  5th  8t Mansfield,  0. 

8 BBN  W.  Gutting,  155  Wittemore  SL Pontiac,  Mich. 

8 BBO  B.  J.  Trescott,  10  Pine  St Norwalk,  0. 

8 BBP  P.  Crouch  Parma  Heights,  0. 

8 BBQ  D.  L.  Jacobs,  396  Oakland  Ave Pontiac,  Mich. 

8 BBR  F.  Dunn,  106  Geneva  Ave Highland  Park,  Mich. 

8 BBS  A.  L.  Wahl,  Pioneer  k McNellly  St Pittsburgh,  Pa. 

8 BBT  L.  F.  Long,  1704  E.  79th  St Cleveland,  0. 

8 BBU  R.  P.  Moler,  342  8.  Ohio  Ave Columbus,  0. 

8 BBV  F.  C.  Gay,  1837  Idlewood  Ave Cleveland,  0. 

8 BBW  Radioelec.  Shop.  1268  W.  115th  St Cleveland,  0. 

8 BBX  R.  A.  Kunkel,  1284  Westlake  Ave Lakewood,  0. 

8 BBY  A.  C.  Ellsworth,  2904  Warrington  Rd Cleveland,  0. 

8 BBZ  C.  0.  Howard,  183  8.  Pine  8t Newark,  0. 


8 BCA  J.  E.  Hausser,  3344  E.  128th  St Cleveland.  0. 

8 BCB  J.  F.  Wilhelm,  308  Louisa  St Williamsport,  Pa. 

8 BCC  P.  B.  Horton,  207  Elmwood  Ave Newark,  0. 

8 BCD  T.  L.  Kramer,  4232  Riverside  Dr West  Park.  0. 

8 BCE  R.  Gebhardt,  38  N.  Pleasant  St Norwalk,  0. 

8 BCF  H.  E.  Herts,  Grove  St Sewlckley,  Pa. 

8 BCG  R.  E.  Finley,  1199  Gladys  Ave Cleveland.  0. 

8 BCH  W.  P.  8trangward,  1642  Elmwood  Ave Lakewood,  0. 

8 BCI  D.  Livingstone,  Jr New  Middletown,  0. 

8 BCJ  E.  Christensen,  167  Walnut  St Ashtabula,  0. 

S BCK  H.  F.  Holbeck,  135  W.  65th  St Cleveland.  0. 

8 BCL  G.  A.  Cathers,  1437  Eagle  St Franklin,  Pa. 

8 BCM  CascadlUa  School,  116  Summit  St Ithaca,  N.  Y. 

8 BCN  1.  D.  Taber,  Y.M.C.A Cornwall -on-Hudson,  N.  Y. 

8 BCO  D.  A.  Crowley,  1245  Manor  Park Cleveland,  0. 

8 BCP  W.  E.  Hamp.  502  6th  8t Rochester,  N.  Y. 

8 BCQ  M.  B.  Stacey,  826  Pine  8t Port  Huron,  Mich. 

8 BCB  E.  Cassell,  45  Lincoln  8t Grafton,  W.  Va. 

8 BCS  8.  D.  Younger,  13513  Lake  Shore  Blvd Cleveland,  0. 

8BCTC.lt  Jadoon,  135  Mill  Creek  Ave Plttsrllle,  Pa. 

8 BCU  H.  W.  Jumlsko,  2195  Leslie  Ave Detroit,  Mich. 

8 BCV  F.  W.  Russell,  931  Kensington  Avt ..  Grand  Rapids,  Mich. 

8 BCW  J.  A.  Fitch,  230  8pring  8t Rome,  N.  Y. 

8 BCX  H.  C.  Urschel,  23  N.  Washington  St Delaware,  0. 

8 BCY  F.  V.  B ready,  447  Division  Ave. . . .Grand  Rapids,  Mlefa. 
8 BCZ  a F.  Hall,  5135  Main  Ave Norwood,  0. 


8 BDA  E.  Garrison,  515  10%  8t Parkersburg,  W.  Va. 

8 BDB  J.  J.  H1H,  1572  Virginia  8t Charleston,  W.  Va. 

8 BDC  H.  B.  Maule,  924  Bawsoo  Ave Fremont,  0. 

8 BDD  D.  K.  Hinton,  329  N.  9th  8L Cambridge,  0. 

8 BDE  A.  B.  Knight,  148  W.  Winton  St Delaware,  0. 

8BDF  M.  H.  Blair,  R.F.D.  No.  2 WakemAn,  0. 

8 BDG  F.  8chweitacr,  6110  Lodlow  Ave 8t.  Barnard,  0. 

8 BDH  M.  H.  Oambet,  97  Huntington  Ave Buffalo,  N.  Y. 

8 BDI  T.  McLean,  919  Eleanor  Ave Pittsburgh.  Pa. 

8 BDJ  H.  L.  Beddaway,  517  Woodland  Ave Toledo,  0. 

8 BDK  W.  8.  Gould.  2644  Ashton  Rd Cleveland  Heights,  0. 

8 BDL  Saginaw  High  8cbool  (operator,  T.  C.  Smith), 

511  N.  10th  St.,  Saginaw.  Mich. 
8BDM  L.  F.  Kridler,  402  Philadelphia  Ave.  E ..  Detroit.  Mich. 

8 BDN  K.  8mlther,  90  Woodward  Ave Buffalo,  N.  Y. 

8 BDO  H.  C.  Blackburn,  65  W.  Miami  Blvd Dayton,  0. 

8BDP  M.  R.  Garrod,  447  E.  North  Ave East  Palestine,  0. 

8 BDQ  R.  A.  8mitb.  1030  Neptune  Ave Chester,  W.  Vs. 

8 BDR  De  Loss  Underwood,  113  Pine  Grove  Ave ..  Pontiac,  Mich. 

8 BDS  T.  H.  Murphy,  106  McKinley  Ave Endicott.  N.  Y. 

8 BDT  C.  Short,  1401  8emlnole  Ave Detroit,  Mich. 

8 BDU  H.  Lynn,  16  Oskland  Ave Unlontown,  Pa. 

8 BDV  J.  Marech.  1396  E.  53d  St Cleveland.  0. 

8 BDW  C.  Rawa,  402  Winterhlll  St Pittsburgh,  Pa. 

8 BDX  B.  M.  Nelson,  58  Penna.  Ave Binghamton,  N.  Y. 

8 BDY  G.  W.  Fischer.  225  8.  4tb  8t Cuyahoga  Falls.  0. 

8 BDZ  G.  C.  Covey,  14219  Potomac  Ave East  Cleveland,  0. 

8 BEA  H.  H.  Newell,  516  Holmes  St WUkinsburg,  Pa. 

8 BEB  R.  8.  Lapp.  T2  Walcott  St Le  Roy.  N.  Y. 

8 BEC  L.  F.  Nelson,  40T  Prospect  8t Flint,  Mich. 

8 BED  J.  Robertson,  206  Dewey  8t Edgewood,  Pa. 

8 BEE  B.  Brlnker,  St.  Vincent  Arfhabbey Beatty,  Pa. 

8 BEF  F.  D.  Tidball,  10818  Churchill  Ave Cleveland.  0. 

8 BEG  K.  A.  Sylvester,  4523  Friendship  Ave. . .Pittsburgh.  Pa. 

8 BEH  J.  8.  Wendell,  208  College  St Holly.  Mich. 

8 BEI  H.  Hoover,  1168  Carlynn  Rd East  Cleveland,  0. 

8 BEJ  E.  N.  Yeager,  522  Hackett  Rd Toledo.  0. 

8 BEK  H.  J.  Kuhlman,  148  Crescent  Blvd Dayton,  0. 

8 BEL  R.  Ogden,  69  Carroll  St Binghamton,  N.  Y. 

8 BEM  R.  B.  Ogden,  17  Summit  St Batavia.  N.  Y. 

8 BEN  0.  Katzcnberger,  1121  W.  Main  St Springfield,  0. 

8 BEO  N.  S.  Sbnrman,  418  Sherman  St Watertown,  N.  Y. 

8 BEP  E.  J.  Allen,  Jefferson  k Arabella  St Defiance,  0. 

8 BEQ  C D.  English,  9 Bradley  St Binghamton,  N.  Y. 

8 BER  R.  E.  Fithlan.  200  E Pine  St Ornee  City,  Pa. 

8 BES  C.  E.  Underhill,  Jr.,  538  Howell  Ave. ..  .Cincinnati,  0. 

8 BET  E.  E.  A Men.  34  66  Stlckney  Ave Toledo.  0. 

8 BEU  R.  H.  Turk,  6 Milton  St Tonawanda,  N.  Y. 

8 BEV  D.  8.  Kimball.  5 Central  Ave Ithaca,  N.  Y. 

8 BEW  H.  M.  Lefflngwell,  1010  N.  Pine  St Lansing,  Mich. 

8 BEX  W.  A.  Wright,  26  Bellerup  Ave Dayton,  0. 

8 BEY  C.  H.  Belknap,  729  E.  5th  Ave Columbus,  0. 

8 BE7  P.  A.  Snell.  1 Highland  Heights Rochester,  N.  Y. 


8 BFA  E.  G.  Penquel,  335  Adam  St Tonawanda,  N.  Y. 

8 BFB  B.  W'ettengel,  8443  Curaon  Ave Cincinnati,  0. 

8 BFC  E.  E.  Straffon  New  Baltimore.  Mich. 

8 BFD  A.  C.  Hostetler,  416  Williams  Rd Belief ouUlne,  0. 

8 BKE  N.  S.  Odell,  25  Redheld  Parkway Batavia,  N.  Y. 

8 BFF  Pontiac  High  School,  corner  W.  Huron  k State  Sts., 

Pontiac,  Mich. 

8 BFG  F.  M.  Duff,  28%  Stair  Ave Detroit,  Mich. 

8 BFU  P.  Beckberger,  149  Benedict  St Norwalk,  0. 

8 BF1  C.  Anderson,  R.F.D.  No.  9 Mercer,  Pa. 

8 BFJ  J.  £.  Boss,  409  Cherry  St Clearfield,  Pa. 

8 BFK  A.  R.  Tux  111,  497  S.  Paddock  St Pontiac.  Mich. 

8 BFL  H.  8.  Scott,  1857  Indianola  Ave Columbus,  0. 

8 BFM  C.  J.  Sonneberger,  919  Beardsley  St. Akron,  0. 

8 BFN  R.  G.  Pearth,  837  Superior  St Toledo,  0. 

8 BFO  D.  W.  Drury.  1505  Diamond  St Toledo,  0. 

8 BFP  W.  A.  Havrane,  B.F.D.  No.  7 Pontiac,  Mich. 

8 BFQ  C.  S.  Sbotwell,  Jr.,  1466  Victoria  Ave. . .Lakewood,  0. 

8 BFB  F.  A.  Nelson,  15311  Waterloo  Kd Cleveland,  0. 

8 BFS  Lansing  High  School,  1112  E.  Michigan  Ave., 

Laming,  Mich. 

8 BFT  H.  M.  Rodgers,  516  Highland  PI Bellevue,  Pa. 

8 BFU  B.  B.  Kahn,  1731  Longfellow  Ave Detroit,  Mich. 

8 BFV  B.  Mills,  133  Blvervlew  Ave Endicott,  N.  Y. 

8 BFW  M.  McKearney,  10608  Qoodlng  Ave Cleveland.  0. 

8 BFX  K.  L.  Horlacher,  R.F.D.  No.  » Dayton,  0. 

8 BFY  L.  B.  Crossby,  4581  Lorain  Ave W.  Park,  0. 

8BFZ  C.  C.  Thoma,  Jr.,  78  N.  Ave Battle  Creek,  Mich. 

8 BGA  8.  J.  Dowdlng.  57  Welts  8t Mt.  Clemens.  Mich. 

8 BOB  M.  B.  Davies,  Jr.,  3038  Chadbourne  Rd.  .Cleveland,  0. 
8 BGC  J.  W.  Cramer,  Jr.,  103  Christiana  St., 

N.  Tonowanda,  N.  Y. 

8BGD  J.  Lucas,  1917  E.  71st  8t Cleveland,  0. 

8 BGB  M.  J.  Burrell,  200  Langley  Ave Pittsburgh,  Pa. 

8 BOF  B.  Hyatt,  202  Rogers  St ML  Vernon,  0. 

8 BGG  C.  W.  Smith.  301  S.  Water  St Kent.  0. 

8 BGH  W.  N.  Small,  703  W.  Cedar  St Kalamaxoo.  Mich. 

8 BGI  A.  H.  Spaulding,  61  Massachusetts  Ave., 

Battle  Creek,  Mich. 

8 BGJ  A.  L.  Walser,  Line  St Chesaniug,  Mich. 

8 BGK  G.  G.  Brandle,  740  Bagley  Ave.  .E.  Grand  Rapids,  Mich. 

8 BGL  W.  A.  Schaefer.  95  Highway  St Battle  Creek.  Mich. 

8 BGM  M.  M.  Henderson,  1452  Comfort  ATe. ..  .Lansing,  Mich. 

8 BGN  F.  T.  Palmer,  905  Cass  St Traverse  City,  Mich. 

8 BGO  B.  Knappen,  2021  Place  Ave.  SW.,  Grand  Rapids,  Mich. 

8 BGP  V.  E.  Bollea  Stryker  0. 

8 BQQ  H.  A.  Westervelt,  84  Nagold  St Grand  Rapldi,  Mich. 

8 BGB  0.  E.  Smith,  813  Davis  St Kalamaxoo,  Mich. 

8 BG8  B.  A.  Lawson,  122  S.  Bailey  8t Cheboygan,  Mich. 

8 BGT  A.  T.  Ash.  600  3rd  St St.  Clair,  Mich. 

8 BGU  J.  H.  Criss,  131  W.  Main  St Newark.  0. 

8 BGV  L.  E.  8pringer,  i Woodruff  PI Auburn,  N.  Y. 

8 BGW  C.  B.  U Faber,  Rathbone  Addition Marietta,  0. 

8 BGX  P.  1.  Dum,  303  Dakota  Ave Columbia,  0. 

8 BGY  H.  R.  Hayes,  34  Front  St Canajoharle,  N.  Y. 

8 BGZ  D.  Ml  quel,  609  8.  Ray  St New  Castle.  Pa. 

8 BHA  A.  L.  Albright,  180  W.  Madison  St. . .Rochester,  N.  Y. 

8 BHB  P.  T.  Sherman,  209  E.  High  St Defiance,  0. 

8 BHC  E.  K.  Baldwin  Lakemont,  N.  Y. 

8 BHD  A.  W.  Strete  West  Mansfield,  0. 

8 BHE  D.  P.  Wilson,  120  W.  5th  St Greenville,  0. 

8 BHF  R.  B.  Greenman,  144  West  Ave Fairport,  N.  Y. 

8BHG  F.  Falkner,  13  Fruen  St Norwalk.  0. 

8 BHH  H.  B.  Derby,  124  S.  Seward  Ave Auburn.  N.  Y. 

8 BHI  B.  0.  Slocum,  397  Parkdale  Ave Buffalo,  N.  Y. 

8BHJ  K.  L.  Warren.  51  Carroll  8t Binghamton,  N.  Y. 

8 BHK  M.  Carney,  Jefferson  8t Phoenix,  N.  Y. 

8 BHL  0.  V.  Swisher,  114  Chleago  St Fairmont,  W.  Va. 

8BHM  F.  U.  Leitslnger,  6 5th  Bt Clearfield.  Pa. 

8 BHN  J.  L.  Masteller,  108  E.  Burgees  St Mt.  Vernon,  0. 

8 BHO  R.  K.  Bolenbangh,  41  Fair  Ave.  W Lancaster,  0. 

8 BHP  W.  A.  Staley.  12014  Main  Are Sidney,  0. 

8 BHQ  R.  8.  Blaydon,  1300  Walnut  St Shamokln,  Pa. 

8 BHB  W.  G.  Klano,  2140  Scotten  Ave Detroit,  Mich. 

8 BHS  R.  B.  Oldham,  E.  North  St Sidney.  0. 

8 BHT  R.  W.  Besecker,  711  Wheeler  Ave Scranton,  Pa. 

8 BHU  K.  Mitchell  Milan.  0. 

8 BHV  W.  B.  Rector,  Brandenburg  St Bellington,  W.  Va. 

8 BHW  R.  R.  Young  Gray,  Pa. 

8 BHX  J.  D.  Anderson.  306  Little  Ave Rldgway,  Pa. 

8 BHT  R.  M.  Todd,  607  W.  Vine  St Mt.  Vernon,  0. 

8 BHZ  F.  M.  Gehring,  614  Hamilton  St Toledo,  0. 

8 BIA  B.  B.  Hill  Deahler,  0. 

8 BIB  W.  G.  Baker,  81  S.  Oakley  Ave Columbus,  0. 

8 BIC  G.  M.  Johnson,  1031  Juliana  St. ..  .Parkersburg,  W.  Va. 

8 BID  F.  C.  Lutnney,  237  Masten  8t Buffalo,  N.  Y. 

8 BIB  W.  Davidson,  407  Maple  St Marietta,  0. 

8 BIF  M.  D.  Baldwin,  R.F.D.  No.  3 Delaware.  0. 

8 BIG  K.  A.  Shepp.  54  Barney  St Wilkes-Barre,  Pa. 

8 BIH  K.  Marvin,  Elm  St Jefferson,  0. 

8 BII  W.  A.  Welse,  Jefferson  St Jefferson.  0. 

8BIJ  J.  Nader  Kellys  Island.  0. 

8 BIK  C.  C.  Jones  Clayton,  0. 

8 BIL  G.  8.  Wlcklser,  Leonhart  Bldg Warren.  Pa. 

8 BIM  F.  Hogue,  20  East  St Ashtabula,  0. 

8 BIN  E.  J.  Nicholson,  1407  First  North  St ...  Syracuse,  N.  Y. 

8 BIO  A.  B.  Kindi,  61  Arnold  Ave Amsterdam,  N.  Y. 

8 BIP  J.  A.  Potter,  213  Westminster  Ave Syracuse,  N.  Y. 

8 BIQ  R.  L.  Travlss,  732  Wheeler  Ave Scranton,  Pa. 

8 BIB  E.  S.  nelscr,  Jr..  323  Market  St LewLsburg,  Pa. 

8 BIS  A.  D.  Barkeloo,  280  S.  Sandusky  St Delaware,  0. 

8 BIT  Lancaster  High  School  (by  F.  H.  Rutherfords), 

Lancaster,  0. 

8 BIU  H.  Matztnger,  3345  Blanchard  St Toledo,  0. 

8 BIV  C.  C.  Dengler,  44  University  Ave Delaware,  0. 

8 BIW  W.  P.  Liller,  Davis  St Keyser,  W.  Va. 

8 BIX  L.  0.  Hickson,  E.  Parkway.  R.F.D. .Rochester,  N.  Y. 

8 BIY  L.  J.  Steiner,  1157  W.  28th  St Erie,  Pa. 

8 BIZ  L.  E.  Watkins,  373  N.  Main  St Glovcrsville,  N.  Y. 

8 BJA  A.  Lancaster.  1882  W.  58th  St Cleveland.  0. 

8 BJB  Steel  nigh  School  (by  T.  A.  King).  Main  St.. 

Darion.  0. 

8 BJC  J.  H.  Norton.  2630  Hillger  St Detroit.  Mich. 

8 BJD  J.  A.  Campbell,  434  Brooklyn  Ave.,  R.  R.  No.  14. 

Dayton.  0. 

8 BTE  C.  Pfleegor,  227  Mahnmlng  St Milton.  Pa. 

8 BJF  J.  A.  Marsh,  712  Atkinson  Are Detroit,  Mich. 

8 BIG  F.  Annetta,  427  Lehigh  Ave Palmerton,  Pa 

8 BJH  J.  Qnek  Kramesha.  N.  Y. 


8 BJI  H.  Walter,  349  Fellows  St Syracuse,  N.  Y. 

8 BJJ  The  Elec.  Const,  k Motor  Co..  529-531  8.  Muin  St., 

Findlay.  0 

8 BJK  Packard  Elec.  Co.,  Dana  Ave Warren,  0. 

8 BJL  The  Trudeau  Sanatorium  Saranac  Lake,  N.  Y. 

8 BJM  R.  Schmidt  k Co.,  51  E.  Main  St Rochester,  N.  Y. 

8 BJN  L.  A.  Moranty,  3938  Livernois  Ave Detroit,  Mich. 

8 BJO  Radio  Enginectmg  Society,  431  6ih  Ave ..  Pittsburgh,  Pa. 

8 BJP  La  Verne  Gaul  Frankfort,  Mich. 

8 BJQ  T.  A.  Doddridge,  348  Florida  St Buffalo.  N.  I. 

8 BJB  B.  Batt,  257  E.  North  St Buffalo.  N.  Y. 

8 BJS  W.  F.  Martin,  146  Maxwell  Ave Geneva,  N.  Y. 

8 BJT  F.  R.  Shumway,  100  Brunswick  St ....  Rochester,  N.  I. 

8 BJV  T.  W.  Scott.  120%  Chestnut  St Connellsville.  Pa. 

8 BJU  E.  H.  Buy.  295  Maple  St Buffalo.  N.  Y 

8 BJW  F.  L.  Platt,  Main  St Marysville.  Pa 

8 BJX  T.  R.  Polhemus,  3612  5th  Ave Beaver  Falls.  Pa 

8 BJY  R.  Floyd,  507  Allison  Ave Washington,  Pa 

8BJZ  J.  P.  Rice,  151  W.  High  St Waynesboro.  Pa 

8 BKA  E.  E.  Avery,  201  E.  Grove  St .Dumnore,  Pa 

8 BKB  R.  H.  Schneider,  207  W.  Main  St Frankfort.  N.  Y 

8 BKC  Newmac  Engineering  Co.,  9 E.  Main  St.  .Falconer,  N.  Y. 

8 BKD  C.  C.  Wortman,  1222  Bridge  SL .. Grand  Rapids,  Mich. 

8 BKE  F.  L.  Brown,  509  6th  Ave Huntington,  W.  Va 

8 BKF  C.  Curry,  1010  Tefft  St Parkertwurg,  W.  Va 

8 BKG  A.  D.  Moorhead,  246  7th  SL Indiana,  Pa 

8 BKH  C.  Thels,  942  3d  Are New  Kensington,  Pa 

8 BKI  McK.  Cottrell,  120  U Grange  St Morend,  Mid). 

8 BKJ  F.  L Scott.  Main  8t Morristown,  N.  I. 

8 BKK  D.  C.  Wood,  441  W.  Onondaga  8t Syracuse.  N.  Y. 

8 BKL  F.  S.  Green.  254  W.  Elm  St Kent,  0. 

8 BKM  W.  C.  Gross,  453  Mill  St....* Conneaut,  0. 

8 BKN  R.  W.  8ears,  724  Beatty  St Cambridge,  0. 

8 BKO  J.  C.  Hopkins,  1349  Franklin  Ave Columbus,  0. 

8 BKP  F.  W.  Galller,  B.F.D Portags,  0. 

8 KBQ  G.  N.  Braun,  R.  R.  No.  2 Wapakonett,  0 

8 BKR  R.  Roeas,  Main  St Potadam,  N.  Y. 

8BK8  C.  C.  Leader.  Jr..  114  E.  Church  St Shamokln.  Pa 

8 BKT  H.  L.  Jantzen,  927  8.  Ohio  Ave Col  ambus,  0. 

8 BKU  C.  Janes,  424  Harrison  8L Clarksburg,  W.  Va. 

8 BKV  H.  R.  Marple.  129%  E.  Michigan  Ave.,  Unsing,  Mich 

8 BKW  H.  Bartel,  813  Hosmer  8t Unsing,  Mich. 

8 BKX  C.  A.  Ramsey,  327  8.  Oakland  Ave. Sharon.  Pa 

8 BKY  E.  J.  Wlcke Elsie,  Mich. 

8 BKZ  G.  E.  Monchaoer,  27  Dodge  St Buffalo,  N.  Y. 

8 BLA  H.  F.  Hopkins,  Jr..  149  Earl  St Rochester,  N.  Y. 

8 BLB  W.  I.  Atkinson,  95  Rutger  St Rochester,  N.  Y. 

8 BLC  N.  C.  Bauman.  303  Peach  St Buffalo,  N.  Y. 

8 BLD  J.  M.  Hill,  1340  Claremont  Av%. Buffalo.  N.  Y 

8 BLB  M.  8.  Trltchler,  17  Verplanck  St Buffalo.  N.  Y. 

8 BLF  F.  J.  Gerber,  399  8.  Del  a van  Ave Detroit,  Mich 

8BLG  W.  C.  Ellis,  160  Uurel  St Buffalo.  N.  Y 

8BLH  A.  F.  Busch,  24  Parker  St Buffalo.  N.  Y 

8BLI  P.  Wfll,  Jr..  7 Highland  Heights Rochester,  N.  Y 

8 BU  B.  V.  K.  French,  1045  Michigan  Ave Buffalo,  N.  Y. 

8 BLK  F.  B.  Reid.  388  S.  Grand  Blvd Detroit,  Mlefa. 

8 BLL  H.  C.  Dunham,  147  Grand  Ave Mt.  Clemens,  Mich 

8 BLM  F.  H.  Roush,  575  Alger  Ave Detroit.  Mich 

8 BLN  A.  F.  Drda,  1188  E.  71st  8t Cleveland,  0 

8 BLO  A.  Rlngler,  60  Marshall  St Rochester,  N.  Y 

8BLP  F.  Roetaer,  90  Locust  81 Buffalo,  N.  Y 

8BLQ  H.  Winter,  R.F.D.  No.  2 New  Straitsville.  0 

8 BLR  E.  Smith,  306  Lansing  8t Utica,  N.  Y 

8 BLS  F.  V.  Branch,  74  Front  St Binghamton.  N.  Y. 

8 BLT  G.  Ransom,  17  Hobson  PI Bradford.  Pa 

8 BLU  H.  J.  Loft  Is,  144  Lane  Ave Columbus.  0 

8 BLV  R.  R Pattlngton  SdplovUle,  N.  Y. 

8 BLW  C.  E.  Homes.  810  W.  Brosn  8t ...  Grand  Rapids.  Mkfa 

8BLX  K.  E.  Davis.  75  Maple  8t Potsdam,  N.  Y. 

8 BLY  M.  0.  Pattlngton,  R.F.D.  No.  29 Ledyard,  N.  Y. 

8 BLZ  H.  W.  Baukat,  413  El  Main  St Batavia,  N.  Y 

8 BMA  C.  E.  Brickwood,  805  5th  Ave Frankfort.  N.  Y. 

8 BMB  F.  M.  Sarvtr,  2842  Stanton  Ave Cincinnati,  0 

8 BMC  J.  H.  Howe.  831  Market  St Clearfield,  Pa. 

8 BMD  S.  M.  Boddington.  Gardner  Rd Elmtnrst,  P> 

8 BME  C.  Middletown.  Findlay  St Portage.  0. 

8BMF  & H.  Wilson,  608  E.  University  8t Wooster,  0 

8 BMG  D.  B.  McCollister,  209  Hamilton  St Bellevue,  0 

8 BMH  M.  B.  Stephenson,  410  Castalla  St Bellevue,  0 

8BMI  G.  W.  Curtiss.  830  W.  Main  St Ravenna,  0 

8BMJ  P.  F.  Woodward,  237  E.  Main  St Kent,  0 

8 BMK  W.  A.  Maufrass.  R.F.D.  No.  6 Kent.  0. 

8 BML  C.  J.  Murray,  233  Ridge  Ave Curwensvllle,  Pa 

8BMM  J.  A.  Cameron,  134  N.  Barry  St (Mean,  N.  Y. 

8 BMN  K.  B.  McAlpin,  61  Parkwood  Ave Kenmore,  N.  Y. 

8 BMO  W.  J.  Klnnan,  32  North  Ave. Canandaigua,  N.  Y. 

8 BMP  J.  M.  Alter,  325  Lincoln  St Johnstown.  Pa. 

8 BMQ  R.  B.  Fairchild  Portvffle,  N.  Y. 

8 BMR  B.  A.  Andreas,  419  N.  Broadway  St NewPhlla.O. 

8 BMR  8.  C.  Dart,  72  Whitfield  St Pontiac,  Mich 

8 BMT  D.  King,  Marlett  Bldg Marlett.  0 

8BMU  M.  G.  Barrick  Arden.  W.  Va 

8 BMV  W.  B.  Hanlon,  5818  Rtppey  St Pittsburgh.  Pa 

8 BMW  J.  8.  Hunter,  807  Crawford  St Duquesoe,  Pa 

8 BMX  C.  B.  Davis.  21  N.  Pine  St Buffalo,  N.  Y. 

8BMY  R.  F.  Fandree,  325  3d  St Chester.  W.  Va 

8 BMZ  Y.  M.  Hoag,  Cooper  St Vernon,  N.  Y. 

8 BNA  A.  P.  Parker,  103  N.  Main  St London.  0 

8 BNB  A.  J.  Cook.  8 Phlnn  Ave Binghamton.  N.  Y 

8 BNC  0.  B.  Slocum,  R.F.D.  No.  4,  Box  4, 

State  Bd..  Tonia,  Mlcb 

8 BND  E.  R.  Van  Aredale,  119  Giles  St Ithaca.  N.  Y 

8 BNE  Detroit  Police  Dept.,  920  Farmer  St Detroit,  Mich 

8 BNF  C.  S Maynard.  128  South  St Ch&rdon.  0 

S RNG  E.  H.  Clark.  426  Sumat  St Toledo,  0 

8 BNH  W.  E.  Slabough,  Jr.,  142  S.  Union  St Akron.  0 

8 BNI  Cass  Tech,  nigh  School.  Grand  River  A 2d.,  Detroit,  Midi 

8 BN.T  W.  Block,  6256  Bohns  Ave Detroit,  Mich 

8 BNK  T.  G.  Colvin,  220  Southern  Ave Cincinnati,  0 

8 RNL  L.  M.  Hill.  1313  E.  112th  Rt Cleveland,  0 

8 BNM  P.  T/wmls,  2452  Glenwood  Ave Toledo.  0 

8 BNN  R.  Koptlsh,  14740  Athens  Ave Lakewood,  0 

8 BNO  T.  A.  Hendricks.  2941  Somerton  St. .Cleveland  Heights.  0 

8 BNP  S.  Lichblaw,  8914  Buckeye  Rd Cleveland,  0 

8 BNQ  E.  Dempsey,  429  Rtoddart  Ave Columbus,  0 

8 RNR  A.  Tucker,  4732  Franklin  Ave No»wood.  0 

8 BNR  J.  L.  Wascon,  634  Third  Ave Beaver  Falls.  Pa 

8 BNT  C.  E.  Rickel.  1540  Arch  St Plttstra-gh.  Pa 

8 BNTT  R.  Campbell  Derby,  N.  Y 

8 BNV  .1.  J.  Koteekl.  149  W.  Park  St Toledo.  0 
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8 BNW  J.  a Hoop.  413  Ulb  St Boom  rolli.  Po. 

S BNX  E J.  bchults,  1311  Colburn  St Toledo,  0. 

8 BNY  E H.  Winchester,  059  Alien  St Syracuse,  N.  Y. 

8 BNZ  L.  A.  Price,  386  Euclid  Ave Akron,  0. 

8 BOA  E M.  Little,  21  Clayton  Are Cortland,  N.  Y. 

8 BOB  W.  Hatch,  Jr.,  112  N.  Washington  St . . Ypsilanti,  Mich. 

8 BOC  C.  H.  Whitaker,  181  S.  4 th  St Cuyahoga  Falls,  0. 

8 BOD  D.  8.  Jennings,  131  Jeffen.ua  Are Rochester,  N.  Y. 

8 BOB  E C.  Fosberg,  23  Alton  PI Jamestown,  N.  Y. 

8 BOF  0.  D.  Newton,  743  Glenn  Are Wilkinsburg,  Pa. 

8 BOG  J.  H.  Ebert,  305  W.  State  St Springfield,  0. 

8 BOH  J.  Maesk,  17  Boston  St Rochester,  N.  Y. 

8 BOI  A.  E Kaul,  4227  Muriel  Are Clereland,  0. 

8 BOJ  T.  J.  George,  3582  Outlook  Are Cincinnati,  0. 

8 BOK  E J.  Govern,  25  Vicks  Park  B Rochester,  N.  Y. 

8 BOL  L.  W.  M&kley,  140  Franklin  St Dayton,  0. 

8 BOM  P.  Lerison,  11512  Oblman  Are Clereland,  0. 

8 BON  G M.  Bartler,  14530  Lorain  Ave West  Park,  0. 

8 BOO  D.  Henderson,  14619  Lorain  Are West  Park,  0. 

8 BOP  A McBurney,  1396  E.  115th  St Clereland,  0. 

8B0Q  G.  Fagerholm,  2128  W.  105th  St Clereland,  0. 

8 BOB  W.  C.  Dean,  400  E Erie  St Albion,  Mich. 

8 BOS  B.  C.  Corderman,  406  E End  Are Pittsburgh.  Pa. 

H BOT  M.  Peere,  R.F.D.  No.  1 Wilmington,  0. 

8 BOU  H.  L.  Mueller,  High.  8t.,  Box  115 Springdale,  Pa. 

8 BOV  G.  A Euwer  Unity,  Pa. 

8 BOW  M.  Reed,  N.  East  St Crestline,  0. 

8 BOX  H.  B.  Bohrer,  N.  2nd  St Tippecanoe  City,  0. 

8 BOY  C.  P.  Rarie,  338  Ellsworth  Are Sharon,  0. 

8 BOZ  J.  M.  Moran,  408  Adams  St.  E Sandusky,  0. 

8 BPA  B.  B.  Robinson,  334  11th  8t Toledo.  0. 

8 BPB  M.  M.  Hancock.  3 Centenary  St Binghamton.  N.  Y. 

8 BPD  M.  D.  Bryan,  2d  ft  Broad  Sts Middletown,  0. 

8 BPS  A Noaker,  140  Liberty  8t Bowling  Green,  0. 

8 BPF  M.  Joseph,  Box  35,  R.F.D.  No.  1 Toledo.  0. 

8 BPG  A Moore  Portland,  Mkh. 

8 BPH  W.  A Garenas,  806  Main  St Edwardsrllle,  Pa. 

8 BPI  A Kappes,  734  Bowlby  St Waynesburg,  Pa. 

8 BPJ  W.  H.  Marshall,  7301  McClure  Are 8wisstale,  Pa. 

8 BPK  C.  A Grlsalnger,  187  Hollywood  St ....  Youngstown,  0. 

8 BPL  S.  J.  Hutchinson,  852  Rebecca  Are Wilkinsburg,  Pa. 

8 BPM  J.  R.  Hazlett,  1020  Washington  Are.,  cor.  4th  St.  ft 

4th  Are;  (school),  Monaea,  Pa. 

8 BPN  P.  Learn,  76  Slocam  St Ft  Forty,  Pa. 

8 BPO  F.  G.  Rear,  Jr.,  403  Front  St Minerstllle,  Pa. 

8 BPP  V.  J.  Andrew,  720  Spruce  8t Wooster,  0. 

8 BPQ  W.  Mason,  910  Emerson  8t Fairmont.  W.  Va. 

8 BPB  <2.  E.  ft  E ft.  Jenson,  Lake  Michigan  Park, 

Muskegon,  Midi, 

8 BPS  E.  D.  Hughes,  54  Custer  St Wilkes-Barre,  Pa. 

8 BPT  C.  E Leedy,  B.F.D.  No.  3 Monroe,  Mich. 

i BPU  G.  B.  Beerbower,  1109  Alesander  St.  .Fairmont.  W.  Va. 

8 BPV  E E Holes,  1210  Ottawa  St.  W Lansing,  Mich. 

8 BPW  G W.  Flesher,  Elk  8t Gassaway,  W.  Va. 

8 BPX  B.  A.  Jakuborsky,  6 Beach  St Muskegon.  Mich. 

i BPT  C.  M.  Bchlndel,  904  Franklin  St Wilkinsburg,  Pa. 

8 BPZ  H.  L.  Lockwood,  14  Clinton  St Tonowanda.  N.  Y. 

8 BQA  A Nygren,  116  Bowen  8t Jamestown.  N.  Y. 

8 BQB  F.  Klesbauer,  242  Buffalo  St Jamestown.  N.  Y. 

8 BQC  J.  L.  Miller,  31  Marshall  8t Norwalk,  0. 

8 BQD  M.  Mackey,  B.F.D.  No.  5 Warren.  0. 

8 BQE  D.  H.  Ammon,  525  Green  Ridge  8t Scranton,  Pa. 

8BQF  E H.  Mercer.  539  Broad  8t Ashland,  0. 

8 BQG  N.  8.  Forman,  48  Dnlrersity  Drlreway,  Morgantown.  W.  Va. 
8 BQH  A 0.  Van  Erera,  32  Montgomery  8L,  Canajoharie,  N.  Y. 

8 BQI  N.  C.  MeCombe,  B.F.D.  No.  5 Warren,  0. 

8 BQJ  E Miller,  Second  8t Espy,  Pa. 

8 BQK  8.  F.  Meek.  Washington  Bird New  Baltimore,  Md. 

8 BQL  C.  8.  Taylor,  598  Meston  St Buffalo,  N.  Y. 

8BQM  H.  K.  McClung,  5615  Howe  8t ..Pittsburgh.  Fa. 

8 BQN  W.  J.  Thomson,  6965  Vermont  Are Detroit,  Mkh. 

8 BQO  F.  L.  Grant,  Ben  Aeon  Heights Pittsburgh,  Pa. 

8 BQP  J.  A.  Thompson,  506  Tlngley  Ate Bellerus,  Pa. 

8 BQO  N.  W.  BeU,  424  Taylor  Ate.,  N.  8 Pittsburgh,  Pa. 

8 BQB  F.  1*  Elliott,  3831  Grand  Biter  Ate Detroit,  Mich. 

8 BQS  Dongas  Elec.  Mfg.  Co..  2987  Franklin  St.,  Detroit.  Mich. 

8 BQT  F.  M.  Underwood,  805  Main  St Monong iheia,  Pa. 

8 BQU  E H.  McCague.  Pine  Bd Sewirkley.  Pa. 

8 BQV  M.  a Pawley,  102  Wert  Ate Ithaca,  N.  Y. 

8 BQW  P.  E Treelar,  80  Dllby  8t Forty  Fort,  Pa. 

8 BQX  W.  a MeKenxk,  3712  Mifflin  St Pittsburgh,  Pa. 

8 BQY  J.  H.  MeTlgbe,  133  Chapin  St Binghamton.  N.  Y. 

8BQZ  E T.  Bauer.  100  N.  WUkenson  St Dayton,  0. 

8 BRA  E M.  Moore,  208  Hartard  Pi Syracuse,  N.  Y. 

8 BRB  F.  K.  Bankln,  Chillecothe  St S.  Charleston,  0. 

8 BBC  H.  E Myers  Van.  Pa 

8 BBD  T.  J.  Bartar,  Jr.,  1913  Tennon  Ate.,  N.  8., 

Pittsburgh,  Pa 

8 BRE  A H.  Gates,  Box  132 Lewisburg,  Pa. 

8 BRF  Ei  T.  Aleox,  1323  W.  31st  8t Erie,  Pa 

8 BRO  D.  S.  Brock,  E Green  St Waynesburg,  Pa. 

8 BRH  W.  E.  Nichols,  405  S.  Union  St Gallon,  0. 

8 BRI  T.  M.  Dickinson.  217  W.  Embargo  St Rome,  N.  Y. 

8 BRJ  J.  F.  Petlock.  302  Goodyear  Ate Buffalo,  N.  Y. 

8 BRK  D.  A.  Clarke.  70  St.  James  PI Buffalo,  N.  Y. 

8 BRL  H.  W.  Haberl,  35  Haldane  Ate Craft  on,  Pa 

8 BBM  M.  W.  Crichton.  88  Murray  Are Unlontown,  Pa 

8BBN  S.  W.  Beyl  and,  Lond  Meadow  Circle Pittsford,  N.  Y. 

8 BRO  E.  J.  Weis.  778  Unsing  St Utica.  N.  Y. 

8 BRP  F.  R.  Oberle,  891  Stanton  Ate Millrale,  Pa. 

8 BRQ  K.  L.  Brown,  719Mt  Grand  River. ...  Port  Huron,  Mich. 

8 BRB  W.  Waterman,  627  Ford  St Ogdensburg,  N.  Y. 

8 BRS  H.  Hartman,  48  Butternut  St Lyons.  N.  Y. 

8 BBT  H.  M.  Henrlcks,  do  Y.M.C.A New  Kensington.  Pa. 

8 BRU  A.  M.  Schaefer,  879  Stanton  Ate Millrale,  Pa. 

8 BRV  C.  L.  Volyers  Handley,  W.  Va 

8BRW  C.  A.  Port,  320  Jefferson  St Connellstille,  Pa. 

8 BRX  J.  F.  Euler,  326  Mellon  St Pittsburgh,  Pa. 

8 BRY  F.  D.  Gamble,  940  Islington  St Toledo.  0. 

8 BRZ  J.  L.  Russell,  2271  S.  Oterlook  Rd Clereland,  0 

8 BSA  P.  Fletcher.  215  R.  Main  St Paulding,  0. 

8 BSB  8.  H.  Gibson,  345  Beard  Ate Buffalo,  N.  Y. 

8 BSC  0.  A.  Sibley,  Oak  Hill Grote  City.  Pa. 

8 BSD  E.  R.  Mosher,  7 Arena  St Binghamton,  N.  Y. 

8 BSE  T.  L.  Hogue,  Lincoln  Way Lisbon,©. 

8 BRF  R.  A.  Trago,  27  15th  St Buffalo,  N.  Y. 

8 BSO  V.  M.  Graham.  157  Augustine  St Rochester,  N.  Y. 


8 BSH  J.  C.  Matheny,  5120  Globe  Ave Norwood,  0. 

8 bol  B.  Webster,  4z4  Mad  River  St BellelonUine,  0. 

8 B8J  C.  A.  Nelli,  1U2  L.  Fayette  St ConueiimLle,  Pa. 

8 BsR  W.  T.  Cooke,  242  Forest  St Oberlin,  0. 

8 BSL  F.  A Long,  248  Washington  St. ..  .Grand  Rapids,  Mich. 

8 BSM  C.  G Forester,  781  Northampton  St Buffalo,  N.  Y. 

8 BSN  F.  L.  Hum  work,  92  Murphy  Ave Pontiac,  Mich. 

8 BSO  E.  T.  Barton,  Genesee  St Montour  F ails,  N.  Y. 

8 BSP  Beaver  Fails  High  School,  1706  7th  Ave., 

Beaver  Falls,  Pa 

8 BSQ  J.  D.  Yount.  B.F.D.  No.  4 Dayton,  0. 

8 BSB  W.  U.  Sines,  15U9  E.  Washington  St. . .New  Castle,  Pa 

8 BSS  J.  E.  Page,  5 Charlotte  St Baiuwinsvilie,  N.  Y. 

8 BST  G P.  Trimmer,  16  Jackson  Bd Idlewood,  Pa. 

8 BSU  J.  R.  Normiie,  152  Oak  St Binghamton,  N.  Y. 

8 BSV  W.  L.  DuBois,  208  Aria  St Rochester,  N.  Y. 

8 BSW  W.  J.  Bust  Liberia,  Mich. 

8 BSX  H.  C.  Hopkins,  5 South  St Auhurn,  N.  Y. 

8 BSY  E.  W.  Weimer,  42  Poplar  Ate Wheeling,  W.  Va 

8 BSZ  L.  L.  Bailey,  Starkey  Seminary Lakemont,  N.  Y. 

8 BTA  C.  F.  Coubar,  233  S.  Starr  Ave Bellevue,  Pa. 

8 BTB  B.  Haycock,  1 Circuit  Drive Binghamton,  N.  Y. 

8 BTC  R.  Dunn,  101  St.  Joseph  Ave Niles,  Mich. 

8 BTD  D.  McDaniel,  219  Grant  Ave Moumistlile,  W.  Va 

8 BTE  W.  L.  Mays  Aidereon,  W.  Va. 

8 BTF  T.  Anderson,  65  W.  Ridge  Ave Oral  ton.  Pa 

8 BTU  W.  W.  Hall,  716  Center  Ave Avalon,  Pa 

8 BTU  R.  H.  Davis,  W.  N.  Broadway  Columbus,  0. 

8 BT1  P.  Bayer,  292  N.  Liberty  St Delaware,  0. 

8 BTJ  M.  L.  Johnson,  326  Pearl  St Leipsic,  0. 

8 BTK  E A Link,  Jr.,  183  Water  St n*ughamton,  N.  Y. 

8 BTL  A C.  Ubx,  207  Prospect  St S.  Haven,  Mich. 

8 BTM  W.L.Gano,  cor.  Main  ft  Catherine  Sts., Montour  Falls,  N.  Y. 

8 BTN  G.  G.  Granger,  113  Uboma  St Lansing,  Mich. 

8 BTO  A L.  Kent,  199  Court  St Binghamton.  N.  Y. 

8 BTP  United  Elec.  Stores  Co.,  721  Braddock  At.,  Braddock,  Pa. 

8 BTQ  F.  B.  Phillips,  827  Kirkpatrick  Ate...N.  Braddock.  Pa 

8 BTU  R.  Murray,  25  Smothers  Ate Unlontown,  Pa. 

8 BTS  Wtlmerding,  Y.M.C.A,  200  Marguerite  St., 

Wilmerdlng,  Pa 

8 BTT  G.  B.  Oppy,  Main  St So.  Charleston,©. 

8 BTU  F.  G.  Erbe,  153  Seneca  Parkway Rochester,  N.  Y. 

8 BTV  E H.  Koehler,  424  Stokes  Ate Braddock,  Pa. 

8 BTW  B.  F.  Cutting  Cohort  ah,  Mich. 

8 BTX  0.  D.  Baldwin,  410  8.  Collingwood  Ate.  .Eastwood,  N.  Y. 

8 BTY  L.  W.  Edson,  86  Wolcott  St LeRoy,  N.  Y. 

8 BTZ  G.  P.  Martin,  152  Columbia  St Newark,  0. 

8 BUA  J.  J.  Baby,  921  Vine  St Lansli*.  Mkh. 

8 BUC  H.  W.  Barner,  840  Wilson  St South  Haven,  Mich. 

8 BUD  L.  L.  Irvin,  18  Kinsey  Ate Kenmore,  N.  Y. 

8 BUE  H.  B.  Yager,  122  B.  Jtrvty  8t Dayton.  0. 

8 BUF  J.  H.  Wil9on,  479  Miller  Ate Columbus,  0. 

8 BUG  J.  8.  Scott,  517  Maxwell  Ate Steubenville,  0. 

8 BUH  R.  Hardy  . Whittaker,  Mich. 

8 BUI  J.  E.  Dayger,  EF.D.  No.  1 Binghamton,  N.  Y. 

8 BUJ  H.  K.  Spencer,  160  Conklin  Ate Binghamton,  N.  Y. 

8 BUK  H.  J.  Bannon,  486  E 108th  St Cleveland,  0. 

8 BUL  J.  E Law.  Jr.,  36  Jones  Ate Morgantown,  W.  Va 

8 BUM  A B.  Marcy,  113  W.  Banyor  Ate Syracuse,  N.  Y. 

8 BUN  W.  MJ  Jennings,  37  Main  8t Oil  City,  Pa 

8 BUO  B.  8.  Baker,  41  Steele  Ate..., Gloverstille,  N.  Y. 

8 BUP  T.  J.  Moyer,  1619  22d  Ate Toledo,  0. 

8 BUQ  A a Fenim,  73  Warren  Ate Utica.  N.  Y. 

8 BUB  C.  H.  Pedley,  530  Otter  8t..  Box  393 Franklin,  Pa 


8 BUT  E E Noble.  Pearl  St 8.  Brownsville,  Pa. 

8 BUU  M.  Brown,  828  Potomac  Ate Buffalo,  N.  Y. 

8 BUV  C.  F.  Curran,  10  Burr  Ate Binghamton,  N.  Y. 

8 BUW  S.  E Dolph,  732  N.  Webster  Ate 8cranton,  Pa 

B BUX  B.  B.  Andrews,  829  4th  St Olean,  N.  Y. 

8 BUY  Hughes  High  School,  Clifton  ft  McMillan  Sts., 

Cincinnati.  0. 

8 BUZ  C.  F.  Woese,  802  McBride  St Syracuse,  N.  Y. 

8 BVA  P.  Schwarta,  218  Grant  St Washington,  Pa 

8 BVB  H.  A Gates,  2905  Observatory  Ate Cincinnati,  0. 

8 BVC  H.  Monto.  639  Oswald  St Toledo,  0. 

8 BVD  V.  W.  Busch  Keego  Harbor,  Mich. 

8 BVE  A.  S.  Prescott,  205  Clarke  St Syracuse,  N.  Y. 

8 BVF  0.  M.  Gasper,  121  8.  7th  St Connellstille,  Pa 

8 BVG  H.  L.  OaMter,  215  Valley  8t Marysville,  Pa. 

8 BVH  N.  JL  Poole.  1438  HUlcrert  Are Toledo.  0. 

8BVI  J.  Rusull  Thorburn,  R.F.D.  No.  3 Mason,  Mich. 

8 BVJ  Pittsburgh  Radio  Appliance  Co..  112  Diamond  8t., 

Pittsburgh,  Pa 

8 BVK  E P.  Ranney,  3016  Chadbourne  Rd Clereland,  0. 

8 BVL  F.  Stelmeyer,  47  22d  St.  N Kenmore,  0. 

8 BVM  E.  A Bullock,  60  Eaeon  Ate Highland  Park.  Mich. 

8 BVN  G.  E Mears.  2940  E.  Grand  Bird Detroit.  Mich. 

8 BVO  F.  L.  Barr,  State  ft  Arch  Sts Fremont,  0. 

8 BVP  0.  Pliets,  Jr.,  2803  Riverside  Ate Cleveland,  0. 

8 BVQ  E E 8nyder,  254  Cable  PI Akron,  0. 

8 BVB  J.  E Phillips,  9711  Lamount  Ate Cleveland,  0. 

8 BV8  H.  H.  Brindley,  118  W.  Main  St Garksburg,  W.  Va. 

8 BVT  B.  H.  Baskin,  12109  Mt.  Oterlook Cleveland.  0. 

8 BVU  A.  Bartlebaugh,  1310  Superior  St Toledo,  0. 

8 BW  M.  Nolan  Proremont,  Mich. 

8 BVW  E L.  Johnson,  1628  Brinkerhoff  Ate Utica,  N.  Y. 

8 BVX  R.  Rlchholt  Holgate,  0. 

8 BVY  M.  Hogue,  389  Wabash  Ate Akron,  0. 

8 BVZ  N.  H.  Hiller.  Jr.,  68  Laurel  St Carbondale,  Pa. 

8 BWA  W.  F.  Warden,  Jr  , 407  Merrlman  Rd Akron,  0. 

8 BWB  G.  H Lister.  9737  Woodward  St Cleveland.  0. 

8 BWC  R.  E.  Clarke.  42  W.  Main  St Fredonla,  N.  Y. 

8 BWD  H.  Rogers.  10  Hallday  St Oil  City,  Pa. 

8 BWE  F.  W.  Koster.  700  Vinton  St Toledo,  0. 

8 BWF  J.  C.  Gerber,  621  Division  St Cincinnati,  0. 

8 BWG  8.  M.  Dotterer,  127  Poplar  St Lcipslc,  0. 

8 BWH  A.  Quick,  316  Green  St Syracuse,  N.  Y. 

8 BWI  G.  Amolsch.  3630  W.  47th  PI Cleveland,  0. 

8 BWJ  Flint  High  School  (by  F.  D.  Fallain).  Beach  St., 

Flint,  Mich. 

8 BWK  W.  F.  Bnnnell,  1876  E.  73d  St Geteland,  0. 

8 BWL  A.  C.  Dodds,  3400  S.  Sallna  St Syracuse,  N.  Y. 

8BWM  W.  Mosier  Proremont,  Mich 

8 BWN  R.  L.  Dyer,  813  Locust  St Toledo,  0. 

8 BWO  H.  S.  Curry,  33ft  13th  St Scranton,  Pa. 

8 BWP  T.  D.  Taylor,  223  N.  3d  St Olean,  N.  Y. 


8 BWR  T.  D Bell,  R.F.D.  No.  4.  Box  52 .. Battle  Creek.  Mich 


8 BWS  F.  Davenport,  44  Byron  St Battle  Creek,  Mich. 

8 BWT  W.  S.  0 Brlen,  146  Rockland  Ate Syracuse,  N.  Y. 

8 BWU  C.  L.  Chaffee,  201  W.  Perry  St Paulding.  0. 

8 BWV  Petroleum  TeL  Co.,  1 Sycamore  St Oil  City,  Pa 

8BWW  G Bohanengel,  420  Irving  St Toledo.  0. 

8 BWX  P.  H.  Hoffman,  1500  7th  Ate Beater  Falla,  Pa. 

8 BWV  E.  W.  Reeve,  1529  Broadway  Ann  Arbor,  Mich. 

8 BWZ  H.  J.  Partridge,  135  Broadway Dover,©. 

8 BXA  E W.  Efi&linger,  123  Chapin  St Ann  Arbor,  Mich. 

8 BXB  H.  T.  Edwards.  Jr.,  152  Purdy  St Buffalo,  N.  Y. 

8 BXC  M.  Fruehauf,  17702  Detroit  Ate Lakewood,  0. 

8 BXD  W.  D.  Ellsworth,  506  Vine  St Clyde,  0. 

8 BXE  A J.  Zugel,  219  Pennsylvania  Ave S.  Banova,  Pa 

8 BXF  A H.  Dickinson,  2 Front  St Binghamton,  N.  Y. 

8 BXG  H.  B.  Young.  28  Forest  PI Fredonla,  N.  Y. 

8BXH  H.  G Hedges,  35  12th  Ate Columbus,  0. 

8BX1  T.  8.  Bataon.  703  Park  Ate Utica,  N.  Y. 

8 BXJ  M.  A Mead.  High  8t Savannah.  N.  Y. 

8 BXK  M.  E McGraw,  1120  5th  Ate Beater  Falls.  Pa 

8 BXL  K.  J.  Dunlap,  104  W.  Pleasant  Ate ....  Syracuse,  N.  Y. 

8 BXM  G.  E Irvin,  2118  Hillman  St Youngstown,  0. 

8 BXN  E G.  McClure,  Williams  Ate Wllllamston.  W.  Va 

8 BXO  W.  L.  Zimmerman,  Goodrich  St.  8tA Akron,  0. 

8 BXP  D.  A Grant,  33  Montgomery  St Canajoharie,  N.  Y. 

8 BXQ  F.  A McPhllllpa,  562  Palmwood  Ate Toledo,  0. 

8 BXB  J.  P.  Castenhois,  Box  25 Muskegon,  Mich. 

8 BXS  8.  Workman,  Jr.f  731  E Malden  St. . .Washington,  Pa. 

8 BXT  L.  L.  Fuller,  81  W.  Main  8t Williamson,  N.  Y. 

8BXU  W.  0.  Wlckes,  131  Clarke  St Syracuse.  N.  Y. 

8 BXV  D.  E Church,  142  Paul  Ate Syracuse,  N.  Y. 

8 BXW  F.  G.  Rohm,  20  Bennett  St Williamsport.  Pa. 

8 BXX  E Forschner,  7 Ford  St Norwalk.  0. 

8 BXY  B.  B.  Parsons  Old  Forge,  N.  Y. 

8 BXZ  C.  Finical,  213  Wilson  Ate Gallon,  0. 

8 BYA  W.  B.  Rupp,  51  N.  3d  St Lewisburg,  Pa 

8 BYB  a A Bcullen,  50  8.  10th  St Kenmore,  0. 

8 BYC  G E Hart,  Ohio  8t Antwerp.  0. 

8 BYD  L.  Grabenstcder,  2767  Observatory  Kd.  . . .Cincinnati,  0. 

8 BYE  G.  M.  Witblngton,  Jr..  316  5th  8t Marietta,  0. 

8 BYF  W.  E Scheie.  89  Highway  St Battle  Creek.  Mich. 

8 BYG  H.  A Waters.  B.F.D.  No.  3 Ridgeway,  N.  Y. 

8 BYH  F.  M.  Gager,  1430  College  8t Wilkes-Barre,  Pa. 

8 BYI  N.  L.  Straub,  724  Bedford  St Johnstown,  Pa. 

8 BYJ  G.  a Taber,  4114  Grand  Bltd Pittsburgh,  Pa 

8 BYK  A Oschmann,  Jr.,  2105  Prospect  Ate Scranton,  Pa 

8 BYL  L.  Stlneman,  4871  Maplewood  Ate Detroit,  Mich. 

8BYM  A W.  Koratch.  1474  Warren  Bd Lakewood,  0. 

8 BYN  I.  G Darla,  1034  Devonshire  Rd.  .Groase  Polnte,  Mich. 

8 BYO  E M.  TurreU,  506  Broadway  St Harrison,  0. 

8 BY?  D.  Murtarl,  766  19th  St Niagara  Falls.  N.  Y. 

8 BYQ  LeMar  Morey,  447  Rich  St Ionia,  Mich. 

8 BYB  GW.  Davis.  703  Park  8t Grand  Ledge.  Mich. 

8BYS  L.  J.  Kota  Ilk,  322  Hunter  Ave Niles,  0. 

8 BYT  C.  C.  May,  525  Fletcher  St Owosso,  Mich. 

8 BTU  H.  Wilcox  Lakemont.  N.  Y. 

8 BYV  Elec.  8pec.  Co.,  48-50  S.  Front  St Columbus,  0. 

8 BYW  W.  R.  No  laser,  Buc knell  University Lewisburg,  Pa. 

8BYX  AC.  Penfleld,  528  5th  Bt 8truthers.  0. 

8 BTY  F.  Lankton,  835  Dayton  8t Lansing,  Mich. 

8 BTZ  H.  Bchoenfelder.  513  Boone  8t PottstUle.  Pa. 

8 BZA  M.  Clarke,  Bldge  Rd Greece.  N.  Y. 

8 BYO  K.  M.  Tn Tell.  506  Broadway Harrison.  0 

8 BZC  R.  E Palmer,  920  Shiawassee  St Lading,  Mich 

8 BZD  C.  A.  Moline.  227  Poplar  St Wyandotte.  Mich. 

8 BZE  A Whitley.  1605  Chicago  Bltd Detroit.  Midi. 

8 BZF  R.  M.  Lacey,  1998  Euclid  Ate Detroit.  Mich. 

8 BZG  Buffalo  Police  Dept.,  Niagara  ft  Franklin  St*., 

Buffalo,  N.  Y. 

8 BZH  P.  A.  Noxou,  310  Stadium  PI Syracuse,  N.  Y. 

8BZI  E H.  Vedder  Whittaker,  Mich 

8 BZJ  L.  A Morrow,  1231  E High  St 8prlngfleld.  0. 

8 BZK  J.  T.  Meyer,  668  Woodlawn  Ate Buffalo,  N.  Y 

8BZL  W.  Gall  away.  530  Fairchild  Ate Kent.  0 

8BZM  K.  A.  Helman,  2437  E.  82d  8t Cleveland,  0 

8 BZN  W.  C.  Harper.  Van  Buren  Bd.  B.  1 Dunkirk,  N.  Y. 

8 BZO  V.  n.  Barnes,  4223  Valley  Rd Cleveland,  0 

8 BZP  Northern  High  School,  9026  Woodward  Ate..  Detroit,  Mich 

8 BZQ  K.  Uncapher,  730  Woodland  Ate Van  Wert,  0 

8 BZR  H L.  Bergy,  327  E.  Main  St Ionia,  Mich 

8 BZS  C.  H.  Heald,  115  N.  17th  St Olean,  N.  Y 

8 BZT  N.  Richard  Provemont,  Midi 

8 BZD  C.  Blakeelee.  Ill  Embargo  St.  E Borne,  N.  Y 

8 BZV  C.  C.  Smith  darksflold,  0 

8 BZW  S.  B.  King.  1238  Cleveland  Ate Flint.  Mich 

8 BZX  D.  S.  Little.  1217  4th  8t.  8.  W Canton.  0 

8 BZY  W.  A.  Gower,  219  Hague  Ate Detroit,  Mich. 

8 BZZ  H.  Colton.  580  Melbourne  Ate Detroit.  Mich 

8 CAA  0%  H.  Stalker,  123  N.  8tate  8t Ann  Arbor.  Mich 

8 CAB  R.  Rchlemmer,  8442  Curson  Ate Cincinnati,  0 

8 CAC  Grove  City  High  School,  Main  St Grove  City.  Pa 

8 CAD  L.  Crick,  929  Lond  Lake  Ate Alpena,  Mich 

8 CAE  N.  Gamrod,  109  Union  St.  S Rochester.  N.  Y 

8 CAF  W.  Jones,  16  Pleasant  St Lancaster,  N.  Y 

8 CAG  M.  ft  A.  Blckhard,  N.  Main  St Antwerp,  0 

8 CAH  J.  G.  Carr,  5 Summit  St Batavia,  N.  Y. 

8CAI  F.  L.  Williams.  514  S.  Water  St Kent.  0 

8 CAJ  .1.  Qullter.  10  St.  John  Ate Binghamton.  N.  Y 

8 CAK  R.  Andrews,  Jr..  94  Ear!  St Rochester.  N Y 

8 CM»  W.  E.  Landis.  1711  Plngree  Ate Detroit.  Mich 

8 CAM  New  River  Co Macdonald.  W.  Va 

8 C4N  The  New  River  Co.  (Southwestern),.  .Macdonald.  W.  Va. 

8 CAO  J.  V.  Hope.  210  W.  Scott  St Grand  Ledge.  Mich 

8 CAP  P J.  Wesch,  907  N.  Adam  St Owosso.  Mich 

8 CAQ  8.  W.  Miller,  184  Wlngert  St Bticyrus.  0 

SCAR  A.  L.  Copley,  42  Myron  Ate Kenmore.  N.  Y. 

8 CAS  C.  Cummings,  Bloomlngdale  Ate Akron,© 

8 CAT  L.  G.  Dryer  Callaraugus,  N.  Y. 

8 CAU  F.  Stevens.  164  W Fountain  St Battle  Creek.  Mich 

2 CAV  P.  W.  Buck.  574  Marofon  Ate Detroit.  Mich 

8 CAW  R.  E.  Dean.  3846  33d  St Detroit.  Mich 

8C4X  A.R  Smith  ft  W H Fuller,  2048  Park  Ate . .Detroit.  Mich 

8 CAY  B.  Stacker,  210  Groham  St EPWns.  W Va 

8 CAZ  J.  C.  Fountain,  2633  Walnut  St.... Port  Huron,  Mich 

8 CRA  R.  F Hudson.  900  E Grand  Bltd Detroit.  Mich 

8 CBB  L.  Tike.  427  Union  St Grand  Ledge.  Mich 

8 CRC  F.  Abbott,  1023  Adams  St Coshocton,  0 

8 CRD  P.  Dlttmar.  545  Clifford  Ate Rochester.  N.  Y 

8 CBF  A T.  Gahrls,  440  Coe  St Tiffin,  0 
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8 CM  a a Yule,  819  3rd  Aw  Frankfort,  N.  Y. 

8CBH  J.  ft.  Waddell,  21  Bussell  Aw Niles,  0. 

8 CBI  ft  ft  Bomlne,  152  Iroquois  Aw Pontiac,  Mich. 

8 CBJ  ft  H.  James,  157  High  St Lockport,  N.  Y. 

8 CBK  W.  Wegner,  186  Parce  Aw Falrport,  N.  Y. 

8 CBL  H.  George,  Jr.,  88  Parkwood  Aw Kenmore,  N.  Y. 

8 CBM  R.  L.  Carter,  209  a Union  St Gallon.  0. 

8 CBN  ft  Lockwood,  913  E.  146th  St Clewland,  0. 

8 CB0  G.  EL  Wedemeyer,  511  a Kingsley  St ..  Ann  Arbor,  Mich. 

8 CBP  H.  Simmons,  143  Charlotte  Ave Detroit,  Mich. 

8 CBQ  H.  Blanchard,  2908  Plngree  Ave Detroit,  Mich. 

8 CBB  W.  Hauenstein,  453  S.  Shawnee  St Lima,  0. 

8 CBS  J.  Y.  Van  Antwerp,  35  a Perry  St Johnstown,  N.  Y. 

8CBT  C.  E.  Law,  239  8.  4th  Aw Illon,  N.  Y. 

8 CBU  L.  D.  Klpe,  203  Summit  Aw BeUevue,  Pa. 

8 CBV  F.  A.  Beese,  135  Fulton  8t Olean,  N.  Y. 

8CBW  W.  C.  Weawr,  1869  Wadena  St. East  Clewland.  0. 

8 CBX  a Lawrence,  1015  Garfield  Aw Springfield,  0. 

8 CBY  H.  W.  Hahn,  229  Lora  Aw Youngstown,  0. 

8 CBZ  L.  Alexander,  3226  Maplewood  Aw Toledo.  0. 

8 CCA  C.  a Kemp,  921  Sherman  St Middletown,  0. 

8 CCB  L.  Vangunien,  751  Brice  Aw Lima,  0. 

8 CCC  N.  S.  Vogt.  143  Walnut  8t Wyandotte,  Mich. 

8 CCD  L Paul,  144  Poplar  8t Wyandotte,  Mich. 

8 CCE  B.  a StrutHe,  804  Asylum  St Flint,  Mich. 

8 CCF  S.  P.  Byers,  841  Philadelphia  St Indiana.  Pa. 

8 CCG  MoffittlGraumlich  Elec.  Co.,  336  Franklin  8t., 

ClrclerUle,  0. 

8 CCH  H.  Beams,  2554  Falrview  Aw Detroit,  Mich. 

8CCI  N.  J.  Grab,  151  Bradley  St Buffalo,  N.  Y. 

8 CCJ  B.  J.  Haley,  599  Grant  8t Buffalo.  N.  Y. 

8CCK  H.  Haywood,  140  Bradley  St Buffalo.  N.  Y. 

8 CCL  R.  G.  Lister,  300  Belden  Aw.,  N.  E Canton,  0. 

8 CCM  J.  0.  Archibald,  60  Aurora  St Lancaster,  0. 

8 CCN  A.  C.  Morrow,  529  N.  Church  St Elmira,  N.  Y. 

8 CCO  M.  Israelson  Hartfleld,  N.  Y. 

8 CCP  C.  L.  Clough,  1512  Richfield  Rd Flint,  Mich. 

8 CCQ  E.  F.  Bond,  311  Jerome  Aw Williamsport,  Pa. 

8 CCB  L.  M.  Grow,  312  Parker  Aw Toledo,  0. 

8 CCS  C . B.  Bailey,  29  Grant  St Potsdam,  N.  Y. 

8 CCT  A.  W.  Lewis.  102  Cliff  St Battle  Creek,  Mich. 

8 CCU  T.  A.  Hart,  Jr.,  40  Fllkins  St Falrport,  N.  Y. 

8 CCV  8.  Sellers,  922  N.  Park  8t Kalamaaoo,  Mich. 

8 CCW  H.  Harrington,  B.F.D.  No.  4 Mansfield,  Pa. 

8 CCX  A.  G.  Massey,  241  Paddock  St Watertown,  N.  Y. 

8 CCY  F.  L.  Batefaelder,  904  6th  St Muskegon,  Mich. 

8 CCZ  G.  D.  Oertel,  610  Bear  St Syracuse,  N.  Y. 

8 CDA  R.  Mee,  120  Glendale  Park Rochester,  N.  Y. 

8 CDS  J.  A.  Flake.  8outh  8t Clark  Mills,  N.  Y. 

8 CHC  A.  H.  Beach,  154  Apple  St Moskegon.  Mich. 

8 CDD  A.  B.  Bower,  Fulton  8t Armada,  Mich. 

8 CDE  R.  Dearing,  66  Elm  8t Mayrille,  N.  Y. 

8 CDF  F.  Burt,  508  Chaw  St Flint,  Midi. 

8 CDG  W.  Sulllwn,  90  Newton  8t Fredonla,  N.  Y. 

8 CDH  A.  Molner,  88  Fayette  St Palmyra.  N.  Y. 

8 CDI  W.  8.  Potter,  Curtin  8t Bellefonte,  Pa. 

8 CDJ  R.  R.  Boyden,  672  W.  Liberty  St Medina,  0. 

8 CDK  H.  J.  Calderbead.  4T  8.  8th  8t Kenmore,  0. 

8 CDL  W.  H.  Stanley,  84  Claremont  Aw Buffalo,  N.  Y. 


8 CDM  W.  ft  Boeewar,  2114  Cummings  Aw Newberry,  Pa. 

8 CDN  ft  B.  Washburn,  Fourth  Aw Frankfort,  N.  Y. 

8 CDO  C.  Marlett,  7 Inwood  PI Buffalo,  N.  Y. 

8 CDP  MU  Vert.  611  Randolph  Ave Elkins,  W.  Va. 

8 CDQ  U Wagner,  12  8.  Botina  St Somerset,  Pa. 

8CDB  F.  Flchtel,  37  Baynee  8t Buffalo,  N.  Y. 

8 CDS  T.  N.  Barnsdall,  146  ft  Washington  St.  .Brsdfort,  Pa. 

8CDT  H.  J.  Broalous,  226  N.  4th  8t Lewlsburg,  Pa. 

8 CDU  E.  U.  Snyder,  Jefferson  St New  Carlisle,  0. 

8 CDV  C.  J.  Sltterman,  Cement  St Akron,  0. 

8 CDW  D.  D.  Bradley.  874  Bird  St Buffalo,  N.  Y. 

8 CDX  W.  McC.  Slack,  210  South  St Delaware.  0. 

8 CDY  F.  Caste nb oil,  425  8.  LaGraw  Aw.  .Grand  Rapids,  Mich. 
8 CDZ  J.  Evans,  905  8.  Main  St Washington,  C.  H.,  0. 

8 CEA  W.  U Taylor.  1607  8.  Geddes Syracuse,  N.  Y. 

8 CEB  W.  S.  A.  Mutter.  726  Northampton  St. . .Buffalo,  N.  Y. 

8CEC  B.  McBoberta,  115  W.  Liberty  8t Ann  Arbor,  Mich. 

8 CED  U Melvin,  1937  N.  East  8t Lansing,  Mich. 

8 CEE  H.  N.  Knight,  3840  Wabash  Ave Detroit,  Mich. 

8 CEF  R.  Stephens,  464  McKee  Aw Moneesen,  Pa. 

8 CEG  U 8.  Bawl  and,  14418  Dowr  Aw Clewland,  0. 

8 CEH  T.  Sage,  Jr.,  8650  Agnes  Ave Detroit,  Mich. 

8 CEI  P.  0.  Lambert,  903  Ross  Aw Wllklnsburg,  Pa. 

8 CEJ  J.  M.  Sherman,  2767  Bergman  St Pittsburgh,  Pa. 

8CEK  U McDowell.  6271  College  Vue  PI Cincinnati,  0. 

8 CEL  ft  Johnstone,  B.F.D.  No.  2 Glenshaw,  Pa. 

8 CEM  J.  C.  Brittain,  1708  5th  Aw Beaver  Falls,  Pa. 

8CEN  F.  Hollis,  2316  Patterson  8t Pittsburgh,  Pa. 

8 CEO  A.  W.  McAuly,  309  3d  St Oakmont,  Pa. 

8 CEP  D.  Wise,  2018  Mullane  St Detroit,  Mich. 

8 CEQ  a Wegener,  1 Moffatt  St Carnegie,  Pa. 

7 CEB  P.  H.  Llndauer,  1014  11th  St Lorain,  0. 

8 CE8  M.  U Leppert,  241  S.  Starr  Aw Bellevue,  Pa. 

8CET  J.  B.  Steiner,  123  N.  Elisabeth  St Lima,  0. 

8 CEU  Milan  High  8chool  (by  ft  Hardy) Milan,  Mich. 

8 CEV  P.  King,  Jr..  Lake  Placid  Club Lake  Placid.  N.  Y. 

8 CEW  B.  B.  Harter,  200  W.  Main  St Frankfort,  N.  Y. 

8 CBX  H.  Seldstad,  217  B.  Main  St Greensburg,  Pa. 

8 CEY  J.  B.  Lodge,  1703  6th  Aw Beawr  Falls,  Pa. 

8 CEZ  T.  D.  Schumacher,  223  N.  Rebecca  St . . Pittsburgh,  Pa. 

8 CFA  H.  U Bafllle,  28  Bowers  Aw Newark.  0. 

8 CFB  H.  ft  Wallace,  7215  Whipple  St Swlssvale,  Pa. 

8 CFC  H.  M.  Anderson,  507  Lawrence  Aw Ell  wood  City,  Pa. 

8CFD  W.  K.  Hawk,  B.F.D.  No.  2 Jeannette,  Pi. 

8 CFB  T.  A.  Vlehe,  72  Main  8t Hamburg,  N.  Y. 

8 CFF  E.  M.  Rhea.  1019  Heberton  Aw Pittsburgh.  Pa. 

8 CFG  P.  A.  Bauer,  4187  Cbene  St Detroit,  Mich. 

8 CFH  J.  C.  O'Donnell,  1019  Cbislett  8t Pittsburgh,  Pa. 

8CFI  M.  N.  Toy.  437  E.  McKibben  St Lima,  0. 

8 CFJ  U 8.  Mentier  North  Lima,  0. 

8 CFK  Elec.  Equip.  Co.,  G.  B.  Harris,  703  8tate  8t.. Erie,  Pa. 

8 CFL  H.  M.  Wllkoff,  40  New  York  Aw Youngstown.  0. 

8 CFM  J.  C.  Nicholson.  815  N.  12th  St Cambridge,  0. 

8 CFN  R.  F.  Hnnt,  1607  Clainnont  Aw Cambridge,  0. 

8 CFO  R.  C.  Duncan.  1615  Cbnrch  St Detroit,  Mich. 

8 CEP  P.  Thomas.  436  Hmer  St Pittsburgh,  Pa. 

8 CFQ  A.  Corey  Lake  Odessa,  Mich. 

8 CFB  R.  C.  B’alr,  194  Glendale  Ave. ..  .Highland  Park,  Mich. 
8 CF8  C.  A.  Sweeny,  Market  St.,  Box  213 Freeport,  Pa. 


8CFT  U C.  Michael.  166  Kennard  Aw Barnesvflle,  0. 

8 CFU  E.  R.  Mallory,  141  N.  Spring  St Bellefonte.  Fa. 

8 CFV  E.  U Rosencrsnts,  R.F.D.  No.  1 . Windsor,  N.  T. 

8 CFW  W.  a Brown,  204  8.  Jackson  St Jackson,  Mich. 

8 CFX  D.  1.  Dayton,  Crim  Ave Bellngton.  W.  Va. 

8 CFY  W.  A.  Haiwding,  1004  Washtn.  Aw.  .Trawrse  City,  Mich. 

8 CFZ  a W.  Psaoock  Barker,  N.  Y. 

8 CGA  J.  W.  D.  Moore New  Stralisvilk,  0. 

8 CGB  P.  C.  Snyder,  Lowrie  k Gardner  Sts. . . . .Pittsburgh,  Pa. 

8 CGC  J.  C.  Grady,  400  8d  Ave Frankfort.  N.  Y. 

8 CGD  W.  J.  G.  Cooper,  507  Washington  Aw ....  Oakmont,  Pa. 

8 CGE  H.  G.  Bice,  1629  Ottawa  Driw Toledo,  0. 

8 CGF  C.  C.  Farnam Sand  Lake,  Mich. 

8 CGG  E.  a Wollmuth,  827  Bird  Aw. Buffalo,  N.  I. 

8 CGH  a C.  Prail,  247  Jackson  St Saginaw,  Mich. 

8 CGI  C.  a Funk.  E.  Curtin  8t Bellefente.  Pa. 

8 CGJ  G.  Hunter,  Jr.,  205  McConnell  St St.  Johns,  Mich. 

8 CGK  M.  C.  Matt  Ice,  35  Otsego  St Canajoharie,  N.  Y. 

8 CGL  L.  Pierce,  1409  Henderson  Bd Kalamazoo,  Mich. 

8 COM  W.  Dyke,  903  Fenlmore  St Kalamazoo,  Mich. 

8 CGN  a T.  Brown,  49  Charlotte  8t Akron,  0. 

8 COO  L.  K Marks,  410  E.  Main  8t E.  Palestine.  0. 

8 COP  B.  C.  Angle,  R.F.D.  No.  2,  Box  47. . . Connellsville.  Pa. 

8 CGQ  L.  W.  Goodnougb,  44  Lydia  8t Binghamton,  N.  Y. 

8 CGB  L.  Suhadollnk,  37  Charlotte  St Akron,  0. 

8 CGS  G.  D.  Robey,  Steubenville  8t Cambridge.  0. 

8 COT  P.  T.  Criswell,  107  Farragut  Ave Vanderglft,  Pa. 

8CGU  J.  B.  Lewis,  151  Park  Aw Watertown,  N.  Y. 

8CGV  H.  F.  Wltsler  Perrysburg,  0. 

8 CGW  W.  L.  Ewritt,  618  Steward  Ave Ithaca,  N.  Y. 

8 COX  C.  R.  Klinger,  443  Holt  8t Dayton.  0. 

8CGY  C.  J.  Crockett.  2490  Edison  8t Detroit,  Mich. 

8 CGZ  W.  A.  Galloway,  664  S.  Detroit  Aw Xenia,  0. 

8 CHA  L.  Laird,  18  N.  Race  St Greenville,  Fa. 

8 CHB  J.  LeBoy  Hearn,  8345  Harrison  Are Cheviot,  0. 

8 CHC  G.  W.  Krug,  1219  Harvard  Blvd Dayton,  0. 

8 CHD  W.  D.  Collins,  812  Dixon  Aw Ben  Avon,  Pa. 

8 CHE  P.  F.  Sboey.  2651  Bedford  Aw Pittsburgh,  Fa. 

8 CHF  E.  T.  Hill,  220  Oakmont  Aw Oakmont,  Pa. 

8 CHQ  M A.  Bplain,  1611  Mohawk  8t Utica,  N.  Y. 

8 CHH  B.  B.  Boose,  1838  E.  101st  St Cleveland,  0. 

8 CHI  F.  E.  Maguire,  3409  Ward  8t Pittsburg,  Pa. 

8 CHJ  W.  Vogel,  839  Observatory  Ave Cincinnati,  0. 

8 CHK  Sturgis  Ohio  Laboratory,  P.  8.  Gray  . . . .Sturgis,  Mkh. 

8 CHL  W.  Mason,  284  Hampshire  Aw Buffalo,  If.  Y. 

8CHM  W.  H.  Beraadt,  34  Verona  PI Buffalo,  N.  Y. 

8 CHN  R.  a Hills,  106  Morgan  St Tonawanda.  N.  Y. 

8 CHO  A.  C.  Heck.  410  Falrvlew  St Mannlngton,  W.  Va. 

8 CHP  C.B.DeLaney,  115  Mannlngton  Aw.  .Mannlngton,  W.  Va. 

8 CHQ  C.  H.  Troy.  95  Galatln  Aw Buffalo.  N.  Y. 

8 CHB  L.  B.  Bush.  67,  Cliff  St Canajoharie.  N.  Y. 

8 CHS  H.  ft  Hency,  39  Walnut  8t Canajoharie,  N.  Y. 

8 CHT  C.  D.  Mason  Cohoctah.  Mich. 

8 CHU  H.  W.  Cain,  Felton  8t Bellngton,  W.  Va 

8 CHV  W.  C.  Stewns,  815  Sunset  St Scranton,  Pa 

8 CHW  J.  H.  Huffst Idler,  737  Prospect  Aw Buffalo,  N.  Y. 

8 CHX  B.  K.  Judy.  217  8.  West  8t St.  Marys,  0. 

8 CHY  J.  W.  Schmidt,  44  Fuller  St Buffalo.  N.  1. 

8 CHZ  A.  M.  0 rifling,  W.  Erie  8t Linesvflle.  Ps 


Ninth  District 


9 CA  George  W.  Bergman,  400  W.  Chippewa  St. .. Dwight,  I1L  9 KP 

9 CB  William  C.  Kohl.  210  N.  Taylor  Ave Kirkwood,  Mo.  9 LE 

9 CJ  R.  0.  Wahlmann,  3257A  California  Aw.  ..St.  Louis,  Mo.  9 LJ 

9 CB  Charles  J.  Beese,  1262  Argyle  Aw Chicago,  111.  9 MF 

9 CT  Walter  A.  Hots,  6325  Peoria  8t Chicago,  111.  9 MI 

9 CW  Arthur  John  Willing,  325  Monroe  Aw .. Blwr  Forest,  111.  9 MK 

9 CX  William  P.  Willing.  610  N.  Grow  St Oak  Park.  HL  9 ML 

9 BK  Raymond  F.  Fowler.  211  E.  Clinton  St ..  Frankfort,  Ind.  9 MN 

9 DD  Henry  G.  Lindwall,  1020  Oak  St Wlnnetka,  ILL  9 ND 

9 DO  The  State  Fair,  Adams  A Dearborn  Sts Chicago,  HI.  9 NK 

9 DN  Poplnl  k Haupt,  31  Morgan  St. West  Liberty,  la.  9 NL 

9 DV  Homer  U.  Bishop.  210  B.  4th  Aw Neensh,  Wls.  9 NT 

9 DY  Boyd  W.  Nettle  rode,  Jackson  k 17tb  Sts.  .81oux  City,  la.  9 NY 

9 DZ  St  John’s  Military  Academy Delafleld,  Wls.  9 OF 

9 ED  Robert  C.  Grozier,  100  N.  Grand  St Chariton,  la.  9 OJ 

9 EF  Glenn  Edwin  Vogel,  249  8.  Wayne  St Danville,  Ind.  9 OL 

9 El  Joseph  C.  Anderson,  Glengarry  Farm Lexington,  Ky.  9 0V 

OEM  Guy  L.  Beech,  214  W.  Washington  St Clarinda,  la.  9 OW 

9 FB  Clarence  F.  Cornish,  2904  Thompson  Aw., Ft.  Wayne,  Ind.  9 PB 

9 FJ  Korval  Richardson,  5056  N.  Lincoln  St. ..  Chicago,  HI.  9 PF 

9 FM  Sidney  J.  Blum,  3930  Campbell  St Kansas  City,  Mo.  9 PG 

9 FO  Findley  Elec.  Co.,  Inc.,  216  S.  5th  St,  Minneapolis,  Mina.  9 PK 

9 FP  Chris.  B.  Stelle,  1212  E.  Madison  St.  .South  Bend,  Ind.  9 QK 

9 FR  Joy  and  Kelsey,  4021  W.  Klnxie  St Chicago,  HI.  9 QN 

9 FV  Allen  Thomas  Law,  2915  Douglas  PI Denver,  Colo.  9 QE 

9 FW  Growr  Boyd  Hamen,  810  Cowles  Aw Joliet,  HL  9 QR 

9 FZ  Randall  C.  Ballard.  4454  8beridau  Bd Chicago.  HI.  9 QX 

9 GA  Ernest  H.  Gager  1318  Eddy  8t Chicago,  IU.  9 BB 

9 OE  Motor  Boat  Pierre,  606  Best  Bldg Rode  Island,  HL  9 RC 

9 GF  Arthur  Elkins,  4923  Vlncenmez  Aw Chicago,  HI.  0 RE 

9 GH  E.  C.  Varney,  608  E.  7th  8t ..  White  Bear  Lake,  Minn.  9 RD 

fl  OK  The  Relneke  Co.,  117  Broadway  Fargo,  N.  D.  9 RP 

9 GL  Charles  Tritellne,  4221  Carrell  Aw Chicago,  HL  9 RM 

9 HA  John  Lackey,  Main  8t Harlan,  Ky.  9 88 

9 HC  Janes  P.  Wilson,  4119A  DeTonty  8t St  Louis,  Mo.  9 SE 

9 HD  Robert  8.  Hale.  734  N.  Pine  Aw Chicago,  ni.  9 8H 

9 HE  Edwin  I*  Morrill,  Second  Aw Prestonsborg,  Ky.  9 8J 

9 HE  G.  R.  Hammond,  219  S.  5th  Aw Oelwein,  la.  9 80 

9 HF  Boy  Sc.  of  Am.,  Main  k Division  Sts.  . .E.  St  Louis,  IU.  9 8P 

9 HG  Harold  Jay  Griffin,  4620  Wakely  St Omaha,  Neb.  9 8R 

9 HS  Walter  BlsseU,  502  Mclndoe  St Wassau,  Wls.  9 TD 

9 IB  Earl  Stout,  713  8.  Florence  8t Taylorvnie.nl.  9 TE 

9 IC  Albert  E.  Jeffrey,  5227  EUls  Aw Chicago,  HI.  9 TF 

9 IG  M.  W.  8wanson,  1242  N.  Knox  Aw ..  Minneapolis,  Minn.  9 TI 

9 IT  Herbert  D.  NorveU,  1J27  Arrow  Aw Anderson,  Ind.  9 TK 

9 IH  Welton  H.  Boiler,  4451  Westminister  PI ..  St  Louis,  Mo.  9 TL 

9 II  G.  Dewey  Bauer,  2133  Welsser  Pk.  Aw.,  Ft.  Wayne,  Ind.  9 TR 

9 IL  Robert  ft  8cbwab,  1637  Parkslde  Aw Chicago,  HI.  9 UC 

9 IM  Donald  A.  Weller,  4336  N.  LoweU  Aw ....  Chicago,  HI.  9 UB 

9 IW  Adolph  H.  Haupt,  2442  Ogden  Are Chicago,  HI.  9 UP 

9 IX  West  k Ded ricks,  1404  Michigan  Aw ..  Manitowoc,  Wls.  9 ITS 

9 JJ  Arthur  L.  Pierce,  1109  Ferry  St LaCrosse,  Wls.  9 UM 

9 JB  Waldo  E.  Propst  Geneva,  Neb.  9 UN 

9 JI  Lawrence  Dutton,  940  37th  St Milwaukee,  Wls.  9 UO 

9 JN  Leonard  8.  Steneraon,  N.  Grand  St Ames,  la.  9 VA 

9 JX  Ned  Van  Campe,  6539  Greenwood  Aw Chicago,  HI.  9 VO 

9KI  Edmond  B.  Mangan.  6828  Laffin  8t Chicago.  IU.  9 VK 

9 KM  Lawton  Biddle,  442  N.  Boston  Ave.  . .Indianapolis,  Ind  9 VT 


L.  G.  Leonard,  Jr.,  4801  Woodlawn  Ave. .. Chicago,  HI. 
Charles  W.  Brestle,  137  W.  28th  St.  .Indianapolis,  Ind. 

Edwin  W.  Gould.  208  8.  5th  St Norfolk,  Neb. 

Edmund  Henry  Scholz,  324  14th  St.... St.  Cloud,  Minn. 

Earl  D.  BlUiter,  Box  167 Dell  Rapids,  8.  D. 

Wm.  V.  Kirkpatrick,  116  N.  14th  St ...  Richmond,  Ind. 
Kenneth  McLead,  2856  St  Vincent  Ave.  ..St.  Louis,  Mo. 

Marvin  Messing,  213  W.  Salena  St Freeport,  IU. 

Alex  J.  H.  Smith,  765  Vernon  Aw Glencoe,  HI. 

E.  B.  Yates,  1415  JonquU  Terr Chicago,  HI. 

David  L.  Waters.  418  2nd  Aw Albia,  la. 

John  C.  Sampson,  3029  Eads  Are St.  Louis,  Mo. 

Frauds  W.  Ewing,  Woodcraft  School Culwr,  Ind. 

Charles  L.  Krapf,  216  Myrtle  8t Waukegan,  Hl. 

David  R.  Dunlap  West  boro.  Mo. 

D.A.B.  Rad.  Cl.  of  Menominee,  State  St,  Menominee,  Mich. 

L.  E.  Oldfield.  36  Tharher  Ave River  Forest,  IU. 

Elder  W.  Bates.  430  E.  110th  PI Chicago,  IU. 

H.  D.  Barton,  107  E.  Franklin  8t.  .Crawfordsville,  Ind. 

Robert  A.  Pence,  4120  Onlford  8t Indianapolis,  Ind. 

Conant  Manning,  431  Linden  Aw Highland  Park.  HI. 

Phi  Kappa  Sigma,  3420  Michigan  Ave. ..  .Chicago,  HI. 

Ray  Hecht,  5612  Kenwood  Aw Chicago,  IU. 

Amtln  High  School,  5417  Fulton  8t Chicago,  HI. 

Ivan  J.  Bulock,  1004  North  Aw Fairmont,  Minn. 

W.  M.  Enslen,  Jr.,  2216  Fairfield  Aw .. Ft.  Wayne,  Ind. 

Fred  W.  Caisson,  244  W.  7th  8t Superior.  Wls. 

Robert  W.  Burns,  135  E.  Suttenfleld  St.  .Ft.  Wayne,  Ind. 

F. M. Clarke  k R.D.Wahlstrom,  1711  Estes  Av. Chicago,  HL 
Wilber  E.  Menlgan,  1824  Market  St . . . Logansport,  Ind. 
John  Henry  Kemmett.  1953  LaCrosse  Aw.  . Chicago,  IU. 

Frederick  Lincoln  Shaw,  2411  15th  St Denver,  Colo. 

WUllam  H.  Earle,  1621  Blwr  8t Iowa  Falls,  la. 

8neUlng  Rad.  Cl. , 3 1 1 5 Snell  log  Av. . . Minneapolis.  Minn. 

Saynor  August  Schlnk,  18  Main  8t Chilton.  Wls. 

Richard  8.  Reynolds,  454  60th  St Chicago.  HL 

G.  F.  Grossman,  Carrollton  Radio  Shop,  Carrollton,  Mo. 
Geo.  H.  Goddard,  Jr.,  4370  McPherson  St.,  St.  Louts.  Mo. 
SeweU  P.  Wright,  408  W.  Monroe  8t. ...  Springfield,  IU. 

Engel  k Appling.  566  E.  4th  St Newport.  Ky. 

Hobart  D.  Aablock,  87  W.  Pleasant  St.  .Noblesville,  Ind. 

Anthony  J.  McEntee,  244  Green  St Tipton,  Ind. 

Richard  A.  Gatzek,  317  8.  5th  Bt Richmond,  Ind. 

Irving  T.  Patrldge  MUbank,  8.  D. 

Ralph  Edgar  Foes.  1321  E.  53rd  St Chicago,  HL 

William  Turner  Lewis,  1632  Park  Aw Racine,  Wls. 

Richard  H.  Barr,  1300  Grattan  St 8t.  Louis,  Mo. 

C.  W.  Kronmlller,  2908  Welsser  Pk  Av.,  Ft.  Wayne,  Ind. 
Charles  L.  MacBrace,  8813  Buffalo  Ave.  .8.  Chicago,  HL 

A.  J.  Zelthammel,  1356  S.  Keeler  Aw Chicago,  ni. 

Jackman  Elec.  Co.,  924  Central  Aw ....  Fort  Dodge,  la. 

George  L.  LaPlant  St.  Anthony,  la. 

Clyde  E.  WUey,  28  Parker  St Tuscola.  IU. 

Roy  L.  Black,  1271  8.  Lincoln  St Denver,  Colo. 

WUllam  C.  Moore,  1009  19th  St Manitowoc,  Wls. 

John  Lindsay  Greene,  1307  4th  8t Louisville,  Ky. 

F H.  Lester.  1155  Wisconsin  Aw Oak  Park.  IU. 

ITale  Talmage  CottreU,  1214  Allen  St ..  Owensboro,  Ky. 


9 VG  Ralifc  W.  Elliott.  308  S.  1st  St Independence,  Kan. 

9 WH  Daniel  B.  Gould,  1436  Bircbwood  Aw Chicago,  HL 

9 WA  Boy  H.  Owen,  627  Frederica Owensboro,  Ky. 

0 WD  WUllam  D.  Pyle,  429  8.  Sherman  St Denwr,  Colo. 

9 WF  Y.M.C.A.  Radio  Club,  9th  k Cedar  Sts. . .St.  Paul.  Mina 

9 AAD  Edward  J.  Doyle,  1440  Chase  Aw Chicago,  HI. 

9 AAL  George  H.  Frank,  2957  Racine  St Chicago,  HL 

9 AAU  Carl  Klonk,  3148  Halllday  Aw St  Louis,  Mo. 

9 ABM  WUbert  Brown.  4815  CuUoma  Ave Chicago,  HL 

9 ABV  Clifford  H.  Rogers,  226  E.  6th  St. ..  .Hutchinson,  Kaa 
9 ACJ  Chicago  Rad.  Assembly,  2512  Blue  IiL  Aw.,  Chicago,  HI. 

9 ACK  John  8auer,  Jr.,  174  Martin  St Milwaukee,  Wla. 

9 AEL  Richard  T.  Taggert,  247  N.  Monroe  8t,  MooresvlUe,  Ind. 

9AEM  Leslie  E.  Hart,  1027  Main  8t Richmond.  Ind. 

9 AES  Bert.  W.  Huevelman,  3141  N.  Sawyer  Ave.  .Chicago,  HI. 

9 AFL  Carl  8.  TunwaU,  24-26  8.  9th  St Ft  Dodge,  la. 

9 AFL  Gerald  Hoffman,  5124  Maple  Aw St.  Louis,  Mo. 

9 AFR  Central  Hllnols  Radio  Club Springfield,  HI. 

9 AFW  Dale  E.  HaUoway  Cburdan.  Ia. 

9 AGO  Harold  a Cutler,  116%  Richmond  Ave ..  Richmond,  Ind. 

9 AQO  Francis  C.  MUler,  1807  8.  Adams  St Marion,  Ind. 

9 AHH  R.  H.  Williamson,  715  S.  Iowa  Aw ...  Eagle  Grove,  la. 

9 AHQ  Clarence  H.  PhUlabaum,  East  6th  St Mendota,  HI. 

9 AID  Graham  L.  Tevls  HumansvUle,  Mo. 

9 AIZ  Harwy  HaU,  1731  Winona  St Chicago.  IIL 

9 AJM  George  A.  Laney,  715  E.  7th  St Pittsburg.  Kan. 

9  AJO  Frank  E.  Hutton,  5040  Wernon  Aw 8t.  Louis,  Mo. 

9 AJW  Ralph  T.  Woodruff.  049  N.  87th  St. ..  E.  8t.  Louis,  HL 

9 AJX  Paul  F.  Black.  514  8.  Main  St Aberdeen,  8.  D. 

9 AJY  Walter  J.  Hammond,  712  E.  7th  St Pittsburg,  Kan. 

9 AKO  WUbert  LlndwaU.  4916  Lowell  Aw Chicago,  HL 

9 ALB  French  H.  Willis,  Box  84  Carlisle,  Ind. 

9 ALW  ft  L.  Van  Oedol,  304  ft  Lincoln  Way Morrison,  HI. 

9 ALX  Stanley  Tollman.  5346  Patton  St St.  Louis,  Mo. 

9 AMH  Albert  ft  Bathlany,  601  Monmouth  8t ....  Newport,  Ky. 
9 AMJ  Edw.  A.  Ramsey,  108  H.  College  Aw ...  Assumption,  HI. 

9 AMM  Boy  Scouts  of  America,  Camp  Chetugne Palatine,  IIL 

9 ANA  Louis  A.  WoUaeger,  2728  State  St Milwaukee,  Wla 

9 AOT  Abe  Glnsburg,  2925  Pine  Grow  Aw Chicago,  HL 

9 APC  Arthur  Poole,  241  Melroai  Aw Kenilworth,  HL 

9 AUP  Herbert  P.  Dalton  Kirkland,  IU. 

9 AWM  Lloyd  V.  Berkner,  117  E.  Summit  St ..  Sleepy  Eye,  Minn. 
9 AWD  F.A.Metcalf,  Jr.,  700  Oak  8t.  .Steamboat  Springs.  Colo. 
9 AZS  Frank  Btude,  2023  Lincoln  Aw Chicago,  HL 

9 BAA  Clifford  Shoenhardt,  2251  B St Granite  City,  HL 

9 BAB  Frank  Whitson,  4431  Blair  Aw 8L  Paul,  Mo. 

9 BAC  Alfred  A.  Stephenson,  738  68th  Aw. . . .Weet  Allis,  Wla. 

9 BAD  Robert  and  Donald  Cassels EUendale,  N.  D. 

9 BAE  Damon  C.  Borders,  1326  Ollw  St Indianapolis,  Ind 

9 BAF  C.  GUford  Peterson,  401  8.  9th  St Bralnerd,  Mina 

9 BAG  Frank  E.  8molek,  4452  8.  Troy  St Chicago,  HI. 

9 BAH  Harold  H.  Hailstone,  444  Orient  Aw.  . . CarllnvUle,  HI. 

9 BAI  Bernhardt  Brabender,  414  SI  5th  8t . . . . Evansville,  Ind. 
9 BAJ  Elmer  Everett  Herring,  509  N.  2nd  St. Marshalltown.  Ia. 

9 BAK  Virgil  ft  Thomas,  111  S.  Dix  8t Mancie,  Ind 

9 BAL  Roy  WUllam  Pratt.  611  Pleasant  St.  .Rockwell  City,  la. 
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9 BAM 
9 BAM 
9 BAN 
9 BAO 
9 BAP 
9 BAQ 
9 BAB 
9 BAS 
9 BAT 
9 BAU 
9 BAV 
9 BAW 
9 BAX 
9 BAT 
9BA2 

9 BBA 
9 BBC 
9 BBD 
9 BBB 
9 BBF 
9 BBG 
9 BBH 
9 BBI 
9 BBJ 
9 BBK 
9 BBL 
9 BBM 
9 BBN 
9 BBO 
9 BBP 
9 BBQ 
9 BBR 
9 BBS 
9 BBT 
9 BBU 
9 BBV 
9 BBW 
9 BBX 
9 BBY 
9 BBZ 

9 BCA 
9 BCB 
9 BCC 
9 BCD 
9 BCE 
9 BCF 
9 BCG 
9 BCH 
9 BCI 
9 BCJ 
9 BCK 
9 BCL 
9 BCM 
9 BCN 
9 BCO 
9 BCP 
9 BCQ 
9 BCR 
9 BCS 
9 BCT 
9 BCU 
9 BCV 
9 BCW 
9 BCX 
9 BCT 
9 BCZ 

9 BDA 
9BDB 
9 BDC 
9 BDD 
9 BDE 
9 BDF 
9 BDG 
9 BDH 
9 BDI 
9 BDJ 
9BDK 
9 BDL 
9 BDM 
9 BDN 
9 BDO 
9 BDP 
9 BDQ 
9 BDR 
9 BDS 
9 BDT 
9 BDU 
9 BDV 
9 BDW 
9 BDX 
9 BDT 
9 BDZ 
9 BEA 
9 BEB 
9 BEC 
9 BED 
9 BEE 
9BEF 
9 BEG 
9 BEH 
9 BEI 
9 BEJ 
9 BEK 
9 BEL 
9 BEM 
9 BEN 
9 BEO 
9 BEP 
9 BEQ 
9 BER 
9 BES 
9 BET 
9 BEU 
9 BEV 
9 BEW 
9 BEX 
9 BET 
9 BEZ 

9 BFA 
9 BFB 
9 BFC 


Walter  Henry  Dryden  Fredonia,  Kara.  9 BFD 

F.  A.  Burrow*,  2224  Glddings  St Chicago,  I1L  9 BFE 

James  B.  McPherson,  524  S.  7th  8t.  . . .Bralnerd,  Minn.  9 BFF 

Lewis  W.  8ieck,  Jr.,  2000  Benton  St. . . .St.  Louis,  Mo.  9 BFO 

Roger  D.  Brunn,  402  Cortlandt  St Waterloo,  la.  9 BFH 

Clark  Chandler,  1304  1st  Aw.  W Cedar  Rapids,  la.  9 BFI 

Earl  Georg*  Baugher  Farmington,  la.  9 BFJ 

Carl  H.  Kaempfer,  322  4th  Aw West  Bend,  Wls.  9 BFK 

W.  G.  Congram,  R.F.D.  No.  3,  Box  7.  . FrancesvUle,  Ind.  9 BFL 
James  L.  Fetter*,  516  N.  Second  St ..  Marshalltown,  la.  9 BFM 
Ewrett  W.  McQuUlin,  701  8.  7th  St ...  Bralnerd.  Minn.  9 BFN 

Boscoe  E.  Pugh  Allerton,  I1L  9 BFO 

Burton  Frank  Miller  Coloma,  Wls.  9 BFP 

William  R.  Perry.  737  California  St.  . . .Columbus,  Ind.  9 B*Q 
John  Bernard  Wathan,  1374  S.  3rd  St Chicago,  111.  9 BFR 

Ben  A.  Ott  LaCrosae,  Wls.  ? BFT 

L.  E.  McDonough,  1845  Carroll  Aw St.  Paul,  Minn.  9 BFU 

Gerhardt  Palmer  Walseth  OrionvUle,  Minn.  9 BFV 

John  0.  Wearer,  428  Tontl  St LaSalle,  m.  9 BFW 

Ernest  T.  8perllng,  11  8.  Jefferson  St.  .New  Ulm,  Minn.  9 BFX 
Elmo  Welsenbeyer,  1523  Jefferson  St. . .Great  Bend,  Kan.  9 BFY 
E.  G.  Hackleman,  5438  LoweU  Aw. . .Indianapolis,  Ind.  9 BFZ 
Albert  Kahn,  1069  Riwrside  Dr South  Bend,  Ind. 

J.  R.  Freyermuth,  615  E.  Lincoln  Way,  South  Bend,  Ind.  9 BGA 

Emil  Wetxler,  2916  Cherry  St Milwaukee,  Wls.  9 BOB 

Ralph  Schwarts,  710  Webster  St Kokomo,  Ind.  9 BGC 

E.  H.  Potter.  Jr..  526  N.  Main  St South  Bend,  Ind.  9 BGD 

Wisconsin  Rad.  League,  1227  Center  St,  Milwaukee,  Wls.  9 BOB 

K.  B.  J.  McDermltt,  424  LeMonte  Ter.  . .South  Bend,  Ind.  9 BOF 

Dean  Hardesty,  E.  Lyons  St Swayzee,  Ind.  9 BGG 

S.  J.  Holland,  2101  Lincoln  Way.  W.  .South  Bend,  Ind.  9 fiGH 

Joseph  A.  Brencs,  1428  Adams  St Waukegan,  I1L  9 gGI 

Anton  Mix,  1414  Adams  St Waukegan,  111.  9 BGJ 

Thomas  James  Keogh,  435  15th  Aw Clinton,  la.  9 ®GK 

Antons  Arnold,  208  Gary  St Menominee,  Mich.  9 BGL 

George  Melvin  Dunn  Broadlands,  I1L  9 ®GM 

Jack  Forrest,  312  Ottawa  Aw Dixon,  DL  9 BGN 

Charles  Speed!*,  1327  J St Lincoln,  Neb.  9 BGO 

Wayne  Mcllougal,  1004  ^ Nicollet  St.,  Minneapolis, Minn.  9 BOP 
Leslie  Harlan  Hillsboro.  Ia.  9 BOQ 

John  G.  Kuespert,  1216  3.  Fellows  St. . South  Bend,  Ind.  9 BGS 
Roland  G.  Palmer.  144  E.  16th  St.. Chicago  Height!,  DL  9 BOT 
Dwight  Jones  Stebblns,  114  W.  10th  St ..  Morris,  Minn.  9 «GU 
Bendix  J.  Studeman,  802  8.  6th  St Lyons,  Is.  9 BGV 

M.  C.  8isney,  Jr.,  411  Sycamore  St Carbondale,  111.  9 BOW 

Elmer  A.  Gunther,  514  8.  11th  Aw ...  Fort  Dodge,  Ia.  9 BOX 
Clarence  A.  Myers,  324  W.  15th  St. . . Connersrille,  Ind.  9 BGY 
Erwin  A.  Rasmussen,  205  N.  Park  Aw. . . .Oshkosh,  Wls.  9 fiGZ 
Arnold  Theodore  Teeter  Hillsboro,  Ia. 

C.  C.  Messman,  726  Atlanta  Aw. ..  Webster  Groves,  Mo.  9 BHA 
William  Crowley,  Jr.,  800  Grand  Ave.  .Menominee,  Mich.  9 BHB 
Richard  F.  Conner,  520  E.  Elm  St ....  New  Albany,  Ind.  9 BHC 

Robert  H.  8mlth,  418  5th  St Ames.  Ia.  9 BHD 

Charles  Louis  Valley,  1100  Irving  PI Racine,  Wls.  9 BHE 

Eric  William  Johnson  Maysville,  Mo.  9 BHF 

John  Alden  Pfau,  222  Clark  St Mankato.  Minn.  9 BHG 

Osmtn  Y.  8tarner,  1009  Fayette  Aw Effingham,  I1L  9 BHH 

Martin  Edwards,  820  E.  9th  St Kansas  City,  Mo.  9 BHI 

F.  E.  Bollom,  Jr.,  1010  Washington  Are.,  Bad ne,  Wls.  9 BHJ 
C.  J.  Krlel,  1538  W.  Vermont  St.  ..  .Indianapolis,  Ind.  9 BHK 

Edward  Rahmer,  11  Shelby  Court Omaha,  Neb.  9 BHL 

Joyce  Edison  Prather.  Oak  St Mounds,  111.  9 BHM 

J.  A.  81usser,  4211  Bryant  St Denwr,  Colo.  9 BHN 

James  Emory  Smith,  334  W.  Center  8t . . . Sikeston,  Mo.  9 BHO 

Marius  Plumly  West  Liberty,  Ia.  9 BHP 

Anton  Tomasek,  1322  Laml  St St.  Louis,  Mo.  9 BHQ 

9 BHR 

Leigh  Meryl  Matthews  McClure,  111.  9 BHS 

Gerard  Harrington,  202  N.  15th  St Richmond,  Ind.  9 BHT 

Carl  Elmer  Johnson,  503  7th  Ave.  S Wausau,  Wls.  9 BHU 

WUliam  Crouch,  708  E.  Broadway Waukesha,  Wls.  9 BHV 

Charles  E.  Weigel,  R.F.D.  No.  13 Jeffersontown,  Ky.  9 BHW 

Henry  William  Hoffman,  1826  N.  Peoria  St Peru.  111.  9 BHX 

Albert  Merle  Coulter,  209  Rmith  St. . .Rockwell  City.  Ia.  9 BHT 

Frank  Kester  Elk  Point,  S.  D.  9 BHZ 

Arthur  J.  Weber,  1415  Dolman  St St.  Louis,  Mo. 

Fallsner  Epstein,  361  South  St Kenosha,  Wls.  9 BIA 

Lomlr  Dytrt,  1707  C St Cedar  Rapids,  Ia.  9 BIB 

Kendall  M.  North,  5634  Wlnthrop  Aw Chicago,  I1L  9 BIC 

Robert  Lynn  Bunch,  519  N.  Monroe  St ..  ..Decatur,  EL  9 BID 

Julian  A.  Parvln  Avondale,  Mo.  9 BIE 

R.  E.  Groetsinger,  101  W.  Main  St Chilton,  Wls.  9 BIF 

Vance  Phillips,  Missouri  Military  Acad. Mexico,  Mo.  9 BIO 

Emmete  E.  Brown  Blocton,  Ia.  9 BIH 

Harold  M.  Pirie,  427  11th  Ave.  S Fort  Dodge,  Ia.  9 BII 

Elmer  Phil  Lind,  213  8.  Middle  St ..  Cape  Girardeau,  Mo.  9 BIJ 

David  W.  Ferroe,  Main  St 8argent,  Neb.  9 BIK 

Henry  C.  Myers,  1731  Washington  St Lincoln,  Neb.  9 BIL 

Falttne  K.  Billau,  5855  Dewey  Aw.  . Indianapolis,  iDd.  9 BIM 

Andrew  F.  BrandaU,  3923  N.  17th  St Omaha,  Neb.  9 BIN 

William  C.  K.  Irwin,  964  S.  Sixth  St.  .Louisville,  Ky.  9 BIO 

William  P.  Spain,  3812  W.  Ohio  St Chicago,  I1L  9 BIP 

Henry  Stubenrauch,  Jr.,  3118  Park  Ave..  Kansas  City,  Mo.  9 BIQ 

Robert  D.  Wahlstrom,  402  E.  John  St ..  Champaign.  111.  9 BIR 

Linton  H.  Flocken,  207  E.  Oregon  St Urbana,  111.  9 BIS 

Marvin  A.  Nash.  1700  E.  13th  8t Muncle,  Ind.  9 BIT 

Leslie  B.  Essington,  4412  Farlin  Aw 8t.  Louis,  Mo.  9 BIU 

Forrest  F.  8pencer,  219  Elm  8t Mounds,  111.  9 BIV 

William  RundeU,  236  Wesley  Aw Oak  Park,  HI.  9 BIW 

Ivan  Lester  Inghram,  512  Third  8t ...  West  Liberty,  Ia.  9 BIX 
Chester  E.  Wolff,  818  E.  Burnett  Aw.  . .Louisville,  Ky.  9 BIT 

Board  of  Education  Mason  City,  Ia.  9 BIZ 

Raymond  Kohl,  3124  Edgar  8t Maplewood,  Mo. 

Thomas  Dudman.  281  8umner  St Galesburg,  111.  9 BJA 

Hlland  Beirord  Fillmore,  386  Hendee  St Elgin,  III  9 BJB 

August  R.  Ryan,  2347  S.  10th  St St.  Louis,  Mo.  9 BJC 

F.  W.  Scholl.  Jr.,  3305  N.  Meridian  St.,Indianapolls,Ind.  9 BJD 

Russell  H.  Miller  Sheridan,  111.  9 BJE 

John  Gilbert  PrlnceH,  215  Birchwood  Aw.  .Louisville.  Ky.  9 BJF 

Veraer  Rogers,  3250  Bryant  8t Denwr,  Colo.  9 BJO 

Raymond  Owen  Wise,  3rd  St VUlisca,  Ia.  9 B.TH 

Ear!  W.  Springer,  R.B.-H,  Box  364 ...  Indianapolis.  Ind.  9 BJI 

Clayton  Marlon  Powell,  1631  19th  St Boulder,  Colo.  9 BM 

Harold  Arthur  DePew,  529  Market  St. . . .Iowa  City,  Ia.  9 BHC 

Edgar  Oscar  Hansen.  2108  Vinton  8t Omaha.  Neb.  9 B-TL 

Edwin  B.  Streater,  211  Clark  St Maukota.  Minn.  9 B TM 

Almon  H.  Coulter,  1279  Marlon  8t Denwr,  Colo.  9 BJN 

John  L.  Rcrogjrfn  Oak,  Neb.  9 BJO 

Kenneth  Dale  Fox  Dallas  Center,  Ia.  9 RJP 

9 B IQ 

Joseph  A.  Hansman,  1934  Laml  St 8t.  Louis,  Mo.  9 BJR 

Marcus  C.  Osborn,  1030  R.  8th  8t Lyons.  Ia.  9 B.TS 

Edmund  C.  Llpp,  1018  WUker  PI Racine,  Wls.  9 BJT 


John  H.  Pendleton,  414  Hardesty  St. ..  Kansas  City,  Mo. 

Laurence  C.  Hicks,  1000  Grant  8t Denver,  Col. 

L.  F.  Pelletier,  2521  Ridgeland  Aw Berwyn,  HL 

Robert  H.  Phillips,  123  8.  4th  St Clear  Lake,  Ia. 

Ewrett  B.  Robinson  Sheridan,  111. 

Elroy  Barnhart,  617  N.  1st  St Aberdeen,  8.  D. 

James  R.  Frigon,  834  8.  Kenilworth  Aw .. Oak  Park,  111. 

Fred  G.  Harlow,  2518  Magaslne  St Louisville,  Ky. 

Ora  J.  Coppock,  9 Court  St Tipton,  Ind. 

Gerald  F.  Hlday,  1909  Holloway  St. .. Indianapolis,  Ind. 
Clifford!  McNally,  1048  Hamilton  Aw.  .Indianapolis,  Ind. 

B.  A.  Braden,  1814  E.  1st  St Duluth.  Minn. 

W.  A.  Mivelas,  2218  Broadway  Louisville,  Ky. 

Gordon  F.  Lalng  Courtenay,  N.  D. 

James  W.  Van  Schaick  Salem,  8.  D. 

E.  Trolander,  4139  PUlabury  8t. ..  .Minneapolis,  Minn. 
Ralph  L.  Hutchinson,  315  Dayton  Aw. . .St.  Paul,  Minn. 

George  Ball.  210  Kellogg  Aw Ames,  Ia. 

Oscar  Borseth,  1521  Farnam  St LaCrosae,  Wls. 

Francis  P.  Keegan,  3323  Q St Omaha,  Neb. 

Arthur  J.  Maus,  2339  Cullom  Aw Chicago,  I1L 

Orestes  Rundhough,  922  Hood  8t LaCrosae,  Wls. 

Jesse  L.  Worden,  6916  Eggleston  Aw Chicago,  111. 

Edwin  E.  Morgan,  646  Adams  8t Oak  Park,  III. 

Herman  A.,  Bahr,  543  19th  St Oshkosh,  Wla. 

Theodore  G.  Vaky,  212  Columbia  Ave. ..  Champaign,  I1L 

Irving  H.  Cohn,  110  Daniel  St Kendal ville,  Ind. 

Sterling  Electric  Co.,  33  8.  5th  St.  .Minneapolis,  Minn. 
Edward  H.  Cook,  1010  W.  Wayne  St.  .Fort  Wayne.  Ind. 

Sylvester  B.  Parr,  2119  Lothrop  8t Omaha,  Neb. 

Jerry  P.  QHlett,  R.  B.  No.  2 Rlppley,  Ia. 

Evon  M.  Christeaon,  718  S.  1st  8t Eagle  Grow,  Ia. 

Thos.  A.  Maxwell,  Jr.,  644  N.  24th  8t . . Lincoln,  Neb. 

Richard  Leonard  Duncan  Hancock,  Minn. 

Durant  T.  Rice,  1321  8.  35th  Ave Omaha,  Neb. 

Dave  C.  Fits  Dallas  Center,  Ia. 

I^enneth  Van  Atta  West  Liberty,  Ia. 

R.  C.  Lindsay,  5012  Washburn  Aw.  .Minneapolis,  Minn. 

Orville  Crawley  Danville,  Ind. 

Albert  John  Schroder,  61  W.  112th  St Chicago,  I1L 

William  Trelease,  Jr.,  804  s.  Lincoln  Aw ..  Urbana,  DL 

Lawrence  E.  Baker  Fairfax.  Mo. 

P.  Loyet,  R.  R.  No.  1,  Jersey  Ridge  Bd . . Davenport,  Ia. 

Arthur  Rekenth&ler,  622  21st  St Milwaukee.  Wla. 

Ray  Matthew  Harding,  864  20th  St Des  Moines,  Ia. 

Ernest  Grey.  1234  W.  36th  St Indianapolis,  Ind. 

Oscar  F.  Bleckert,  512  S.  8th  St Aberdeen,  8.  D. 

W.  N.  8weetland,  106  N.  Bradley  St ..  Indianapolis,  Ind. 
Paul  Ivan  Weniger,  413  W.  8th  St Cresco,  Ia. 

George  Grant  Klbbee  Forest  City,  Ia. 

Herbert  Alexander  Ljroes,  906  Nichols  St. ..  Fulton,  Mo. 

Herman  David  KHedge  Cincinnati,  Ia. 

Robert  Clair  Kane  Warren,  111. 

Balph  E.  Turner,  419  Cottage  Ave (Hen  Ellyn,  ILL 

Verdon  Stones,  571  Harper  St St.  Louis,  Mo. 

Warrick  Ankerson,  2221  Dayton  St Chicago,  111. 

Fred  8.  Palm,  6012  W.  29th  St Clyde.  I1L 

Julius  Carl  Cleas,  3531  Juniata  St St.  Louis,  Mo. 

Frederick  Gabler.  702  W.  8th  St Coffeyvllle,  Kan. 

A.  Foster  8heller  Dallas  Center,  Ia. 

Lawrence  Topp,  1033  N.  Lawndale  Aw ....  Chicago,  I1L 
Truman  Van  Norman,  R.F.D.  No.  3. . . . ^Naperville.  111. 
George  D.  Wilson,  411  Osage  St. ..  .Leawn worth,  Kan. 
Reuben  Schults,  R.F.D.  No.  3,  Box  109.  .Naperville.  111. 

William  C.  Bliss,  4929  Lotus  Aw St.  Louis,  Mo. 

Dallas  W.  Jansen,  719  Oneida  St Appleton,  Wla. 

Leo  Albert  Coash.  594  Kimball  St Danville.  I1L 

A.  M.  Bullock,  3600  Gladstone  Blvd .. Kansas  City,  Mo. 

Mark  Waggoner  Waggoner,  111. 

Edward  Thrash,  713  S.  Elm  St Champaign,  DL 

Robert  B.  Miger,  106  8.  Madison  Aw.  . . .LaCrosse,  HL 

Robert  Pogue,  367  W.  Main  St Danville,  Ind. 

Erick  Winter,  1538  Marietta  St Decatur,  I1L 

Lane  M.  Axtell,  119  N.  32nd  Aw Omaha,  Neb. 

Roy  E.  Olmsted,  15  Miles  northeast Wauneta,  Neb. 

Carl  A.  Bergfers,  603  Carney  Blvd Marinette,  Wls. 

Harold  J.  Pansch,  1237  Blaine  Aw Racine,  Wls. 

Raymond  A.  Hindart  Mlnonk,  111. 

Elvis  Guy  Foley Fairfax,  Mo. 

Robert  D.  Ferree,  23  S.  Elm  St.  ..  .Webster  Grows,  Mo. 
Edwin  F.  Hawns,  1307  Des  Moines  St ..  Des  Moines,  la. 

Robert  Dunvllle,  3144  8.  Grand  Aw St.  Louis,  Mo. 

Edward  J.  Hass,  4934  Augusta  St Chicago,  I1L 

Rudolph  Bostleman,  26  Elmwood  Aw.  . . .LaGrange,  111. 

Orin  Louis  Denton,  211  Foraday  St Peoria,  I1L 

Andrew  G.  Woolfries,  510  Sumner  8t Waterloo,  Ia. 

Russell  A.  Andrews,  2345  Oeddes  Aw Decatur,  HL 

Harold  R.  Llsenby,  411  W.  Green  St.  . .Champaign,  111. 
J.  F.  8choffman,  66  Lynd&le  Aw.  .Minneapolis,  Minn. 
Philip  B.  Middleton,  519  8.  Eastern  8t.  .Eagle  Grow,  Ia. 

William  Morel  Stolle  Mokane,  Mo. 

Frank  Romadka,  1403  W.  Randolph  8t ....  Chicago,  111. 
Robert  Earl  Easton,  2041  Lafayette  St ...  Denwr,  Colo. 

Charles  Wood,  839  15th  Aw Cedar  Rapids,  Ia. 

Tom  Sterling  Clark,  1260  Jasper  8t Decatur,  HL 

Earl  B.  Sutherlln,  Route  No.  1 Balnbridge,  Ind. 

Benjamin  J.  Palen,  505  W.  5th  8t Winona,  Minn. 

Leon  E.  Hammarley,  404  E.  15th  St ..  Kansas  City,  Mo. 
Theodore  C.  Jacoby,  801  W.  Oakland  St ..  Kirkwood,  Mo. 

Harris  Hall  Quick,  830  Walnut  8t Connerevllle,  Ind. 

Howard  Powers,  127  Jefferson  8t Toulen,  HL 

Merwyn  H.  Reed,  1103  6th  Aw Sterling,  IH. 

Leon  Travis  Noel  Tsrkle,  Mo. 

John  G.  Carlisle,  1308  Montgall  Ave.  .Kansas  City,  Mo. 
Carroll  L.  Duncan,  1216  8.  Lincoln  8t.  .Aberdeen,  8.  D. 

Alfred  Baumgartner,  Wartburg  College Clinton,  Ia. 

Randal]  C.  Ballard,  203  E.  White  St.  .Champaign,  Hi. 

H.  C.  Hoyer,  R.F.D.  No.  2.  Box  39 Vermilion.  S.  D. 

Thomas  Frank  Drury.  4221  Ridgeway  Ave.  .Chicago,  HI. 
Fred  Leonard  Hicks,  3935  W.  30th  Aw ...  Denwr,  Colo. 
Kenneth  Mlndrum.  3208  S.  3-d  Aw.  .Minneapolis,  Minn. 

Stuart  0.  Ellis,  424  Emerson  St Denwr,  Colo. 

David  Middleton,  5601  Lowell  Aw. ...  Indianapolis,  Ind. 
William  H.  Taussig,  549  E.  Argonne  Dr.  .Kirkwood,  Mo. 

Charles  V.  Dixon.  411  Fannie  Aw Wichita,  Kan. 

Karl  E.  Wiese,  R.F.D.  No.  1 Lone  Tree,  Ia. 

Paul  Lareon,  2610  Polk  St Minneapolis,  Minn. 

B.  S.  Ellsworth,  3830  Sheridan  Blvd Lincoln,  Neb. 

D.  G.  Lovelace,  1465  Roosewlt  Aw ..  Indianapolis,  Ind. 

Bnrt  E.  Morits,  Jr.,  1664  Steele  St Denwr,  Colo. 

Harry  M.  McCormick,  112  4th  St Streator,  ID. 


9 BJU  A.  J.  Aleksonls,  1220  S.  Victory  St Waukegon,  IU. 

9 BJV  B. H. Hardenbergb,  1017  N.Logan  Av.  .Minneapolis,  Minn. 

9 BJW  Herbert  W.  Wengell.  4816  N.  3rd  Aw Omaha,  Neb. 

9 BJX  Lloyd  N.  Wilhelm,  4408  Farnum  St Omaha,  Neb. 

9 BJY  Charles  G.  Wagner,  208  W.  5tb  St. Chicago,  I1L 

9 BJZ  Alfred  H.  Beech,  240  E.  Main  St Sleepy  Eye,  Minn. 

9 BKA  Carl  H.  Phillips,  1031  8.  Emerson  St. ..  .Denver,  Colo. 

9 BKB  M.  C.  Rogers,  23  18th  Aw.  N.  E. St.  Paul,  Minn. 

9 BKC  Walter  E.  Zube,  1208  S.  5th  8t LaCroase,  Wls. 

9 BKD  Francis  J.  Beck  Ortonvllle,  Minn. 

9 BKE  Lorln  C.  Collins,  4456  N.  Montlcello  Ave.,  Chicago,  I1L 
9 BKF  T.  V.  De Haven.  1134  8.  Washington  St.  .Denwr,  Colo. 
9 BKG  Earl  William  Lewis,  514  Williams  St. . . . . Moberly,  Mo. 

9 BKH  Raymond  Rathert  Cresco,  la. 

9 BKI  Arthur  H.  Chandler,  506  S.  Main  8t ....  Waupaca,  Wla. 
9 BKJ  John  P.  Morton,  500  Lake  Ave. . .White  Bear  Lake,  Minn. 
9 BKK  Robert  D.  Baughman,  711  E.  15th  St.  .Kansas  City,  Mo. 

9 BKL  Merle  A.  Plummer,  617  W.  8th  Aw Cedar  Rapids,  Ia. 

9 BKM  Balph  W.  George,  1612  Arkansas  Aw . . . . Wichita,  Kan. 

9 BKN  Miles  S.  Cooper,  1716  Selby  St St.  Paul,  Minn. 

9 BKO  E.  L.  Dillard.  800A  East  33rd  St Kansas  City,  Mo. 

9 BKP  Harold  B.  Domquagt,  205  Front  8t Owatonna,  Minn. 

9 BKQ  James  M.  Morris.  115  Gaskins  St Harrisburg,  111. 

9 BKR  Mike  August  Podhern.  Box  85 Wood  Blwr,  HL 

9 BKS  Byron  Carlisle,  1308  Montgall  Aw Kansas  City,  Mo. 

9 BKT  Noel  W.  Harman,  711  N.  28th  St Omaha,  Neb. 

9 BKU  Sam  F.  Bowlby,  212  N.  10th  St. LaCrosae,  Wla. 

OBKV  Alfred  W.  Kruse,  R.  F.  D.  No.  2 Alcester,  8.  D. 

0 BKW  J.A.Oatrand,  Jr.. 184  Arthur  Av.,S.E. . .Minneapolis,  Minn. 
9 BKX  Victor  H.  Schleuder.  605  S.  Wash.  St.,  New  Ulm.  Minn. 

9 BKY  Herbert  Graham,  253  S.  Locust  St Valparaiso.  Ind. 

9 BKZ  Robert  A.  Wolfe,  Park  Aw  Bradford.  HL 

9 BLA  David  D.  Jacobs,  1012  W.  Church  St  ..  Champaign,  Hi. 

9 BLB  Virgil  R.  Ayer,  4322  Virginia  Ave Rosedale,  Kan. 

9 BLC  L-M-Clearwaters,  411  N. Salisbury  St.  .W.  Lafayette,  Ind. 

9 BLD  Fred  W.  Kinsey  McLean,  HI. 

9 BLE  Joseph  C.  Blair,  Jr..  601  Michigan  Aw Urbana.  HL 

9 BLF  Harold  R.  Relse,  1545  25th  St Rock  Island,  111. 

9 BLQ  Earl  0.  Jansson,  5868  Bartmer  Aw St.  Louis,  Mo. 

9 BLH  Russel  C.  Smart,  104  Brown  St Columbus,  Ind. 

9 BLI  Robert  E.  Stanton,  227  Broadway Denwr,  Colo. 

9 BLJ  John  Edward  Lett,  1075  S.  Emerson  St ...  Denwr,  Colo. 
9 BLK  George  R.  Underwood,  521  N.  L St ..  College  View,  Neb. 

9 BLL  Ogle  Llmon  Hall,  707  S.  Third  St BoonvUle,  Ind. 

9 BLM  Ray  J.  A.  Lowden,  211  E.  Seymour  St Muncle,  Ind. 

9 BLN  Clifford  Blssman,  4832  N.  Sawyer  Ave ....  Chicago,  IU. 

9 BLO  Joseph  B.  Tate  DorrisviUe,  IU. 

9 BLP  Leonard  P.  Mlessen,  B.  R.  No.  2 . . . . Hales  Corners,  Wls. 

9 BLQ  Eugene  Field  Young,  155  S.  Webster  St Decatur,  HI. 

9 BLR  Theo.  A.  Johnson,  1018  Arkwright  St ..  St.  Paul,  Minn. 
9 BLS  Union  High  School,  Madison  Aw. . . . MUten  Junction,  Wis. 

9BLT  Lawrence  B.  Smith,  418  N.  7th  St Osage.  Ia. 

9 BLU  Thomas  B.  Gibbs,  255  Pearl  St Winchester.  IU. 

9 BLV  Harry  L.  Franc,  Jr.,  5414  Delmar  Blvd.  ..St.  Louis.  Mo. 

9 BLW  Jack  Jones,  B.F.D.  No.  2 Liberty,  Mo. 

9 BLX  Edward  C.  Melnholta,  9812  Green  Aw. . .8t.  Louis.  Mo. 
9BLY  Lydl  K.  Smith.  1714  Plymouth  St ..  Minneapolis,  Minn. 
9 BLZ  Albin  H.  Carlson.  1426  A.  25th  St Ft.  Dodge,  la. 

9 BMA  W.  G.  Peaslee,  2815  Central  Aw Minneapolis,  Minn. 

9BMB  William  Huber,  103  N.  14th  St Richmond,  Ind. 

9 BMC  Charles  Wise,  Box  402 Hopkins,  Minn. 

9BMD  Hobert  E.  Stowr,  124  13th  St Milwaukee.  Wis. 

9 BME  Jacob  F.  Hudlow,  21  8.  14th  St Kansas  City,  Mo. 

9 BMF  W.  Monfort  Barr,  6 W.  Delaware  St Knox,  Ind. 

9 BMG  Robert  C.  SaUenbeck,  1313  21st  St. ..  .Des  Moines,  Ia. 
9 BMH  Maurice  Fletcher,  4308  Uniwrsity  Aw. .. Des  Moines,  Ia. 

9 BMI  Ralph  Anderson,  1433  Mattern  St Des  Moines,  Ia. 

9 BMJ  Theodore  Graffunder,  R.F.D.  No.  1 ...  .Cottonwood,  Minn. 

9 BMK  George  A.  Renard,  4000  Hartford  St St.  Louis,  Mo. 

9 BML  Charles  Junn.  6154  S.  Ashland  Ave Chicago,  111. 

9 BMM  Edward  F.  Fakter  Winnebago,  Minn. 

9 BMN  David  T.  Ferrier,  Y.M.C.A Sedalla,  Mo. 

9 BMO  F.  D.  Joestlng,  High  Sch.,  Grow  St. . .Owatonna,  Mina. 

9 BMP  Glenn  Jacobs,  4324  Colfax  St Minneapolis,  Minn. 

9 BMQ  Otto  JUck,  1210  SummervUle  Aw Monomlnee,  Mich. 

9 BMR  Florentine  Rettlg,  9th  St Breckenrldge,  Minn. 

9 BMS  Ashley  WlUlams  Aurora,  Neb. 

9 BMT  Albert  E.  Vick Spring  Grow.  Minn. 

9 BMU  Willie  W.  Wick,  300  Huron  Aw Sheboygen,  Wls. 

9 BMV  Leonard  B.  Moeller,  Humboldt  Aw St.  Paul,  Minn. 

9 BMW  Fred.  L.  Palmer,  211  S.  13th  8t ...  Independence,  Kan. 
9 BMX  Charles  E.  Knudsen,  782  Cramer  8t. . . .MUwaukee,  Wls. 
9 BMT  Clement  R.  Robinson,  1437  Wisconsin  St.  .Racine,  Wls. 
9 BMZ  Gervest  R.  Marsh,  1050  Buena  Aw Chicago,  HI. 

9 BNA  Hanrey  H.  Desols,  335  8.  Taylor  Aw Oak  Park,  HI. 

9 BNB  George  J.  Mueller,  590  FarweU  Aw Milwaukee,  Wls. 

9 BNC  EmU  Bray,  1306  E.  19th  St Indianapolis.  Ind. 

9 BND  Don  R.  Selb,  3127  8.  4th  Aw Minneapolis,  Minn. 

9 BNE  Charles  E.  Nichols,  233  N.  Main  St Tipton.  Ind. 

9 BNF  E.A.Sehwegmann,  7401  Manchester  Av.  .Maplewood,  Mo. 

9 BNG  Cyrus  R.  Truitt,  Box  623 Novinger,  Mo. 

9 BEH  C.  Cbrlstopberson,  1000  8.  PhUllps  Av, Sioux  Falls.  8.  D. 


9 BNI  Wm.  B.  Beemlsh,  2611  S.  3rd  Ave.  .Minneapolis,  Minn. 
9BNJ  Robert  N.  Flint,  1119  N.  8th  St.  . .Independence.  Kan. 
9 BNK  H.W.McKensle,  2744  S.  BlaisdeU  Av.  .Minneapolis.  Minn. 

9 BNL  Oreon  K.  Timm,  2635  Sutton  St Maplewood,  Mo. 

9 BNM  Alfred  0.  Diehl.  352  19th  St Milwaukee,  Wls. 

9 BNN  Rockford  High  8cbool  Wireless  Club,  S.  Madison  8t., 

Rockford,  m. 

9 BNO  Wflllam  E.  Johnson,  315  N.  Morgan  8t Slater,  Mo. 

9 BNP  Walter  0.  Elle,  7506  Minnesota  St St  Louis,  Mo. 

9 BNQ  Tberon  A.  Green,  126  N.  Main  St Sycamore,  HI. 

9 BNB  Kenneth  Blakely,  R.  R.  No.  3 Greentown,  Ind. 

9 BN8  Alfred  E.  Hasemann  Beecher,  Hl. 

9 BNT  Earl  Atklson,  208  N.  Locust  St Pana,  IU. 

9 BNU  Bro.  of  St  Andrew,  318  E.  1st  Aw Ockaloosa.lt. 

9 BNV  Frederic  0.  Hall.  107  S.  6th  Aw Canton.  HI. 

9 BNW  Boone  National  Bank,  812  8th  St Boone,  Ia. 

9 BNX  Henry  J.  Engelman  Orange  City,  Ia. 

9 BNT  John  Buffner,  1312  WUlow  Aw LoulsvUle,  Ky. 

9BNZ  Leo  Brough  Welch,  115  West  St Waukegan,  HI. 

9 BOA  Louis  G.  Btroh.  706  Constitution  St Emporia,  Kan. 

9 BOB  K.  Young,  Jr.,  2290  Commonwealth  Aw.  .St.  Paul,  Minn. 
9 BOC  Cecil  Calvin  Clark,  624  To na wanda. . . .Rockwell  City,  Ia. 

9 BOD  Edward  J.  Borman,  963  Tuxedo Indianapolis,  Ind. 

9 BOE  B.  C.  Huckleberry,  Jr.,  611  N.  East  St ..  Lebanon.  Ind. 

9 BOF  Adolph  L.  8ahs  Salem,  8.  D. 

9 BOG  Glen  Acton  Case,  3817  Carpenter  8t. ..  .Des  Moines.  Ia. 

9 BOH  Charles  D.  Lawton.  216  Cooper  Aw Hancock.  Mich 

9 BOT  Harris  A Smith  Blockton.  Ia 
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9 BOJ  Junes  C.  Hyde,  703  K.  Hyde  Park  Are.  .St.  Joseph,  Mo. 

9 BOK  Thomas  C.  Brown,  1203  E.  1st  SI Duluth,  Minn. 

9 BOL  Bobert  L.  Mcllvaine,  204  8.  Goodwin  Ave. ..  Urbana,  HL 

9 BOM  Orris  F.  Styles,  R.F.D.  No.  2 Richmond,  111. 

9 BON  Clarence  H.  Brown,  255  Main  St Valparaiso,  Ind. 

9 BOO  John  B.  Wisenall,  9 Highway Covington,  Ky. 

9 BOP  Theodore  N.  Roarer,  615  E.  Pike  St . . Crawfordvllle,  Ind. 

9G0Q  N.  Gilfred  Garner,  211  E.  Front  St Blair.  Neb. 

9 BOK  Noel  J.  Lawson,  1202  Third  Are Aberdeen,  8.  D. 

9 BOS  Donald  8tacy,  Walnut  & Sixth  Sts Osage,  la. 

9 BOT  Lee  Kammeter,  912  Racine  St Jefferson,  Wla. 

9 BOU  James  Eng,  250  Illinois  St Chicago,  HL 

9 BOV  Merrill  J.  Swenson,  417  S.  11th  St.  . Minneapolis,  Minn. 

9 BOW  Charles  A.  Swartz,  204  E.  5th  St Concordia,  Kan. 

9 BOX  Morgen  L.  Wood,  219  W.  Union  St Waupaca,  Wis. 

9 BOY  E.  C.  Knight,  Box  20  Waupaca,  Wis. 

9 BOZ  John  K.  Lowe,  3038  Monlgall  St Kansas  City,  Mo. 

9 BPA  Robert  W.  Carter.  405  Whitley  St Joliet,  I1L 

9 BPB  Homer  Ingram,  1430  S.  17th  St Omaha,  Neb. 

9 BPC  Vletor  H.  Kansler,  Citizens  Bk.  Bldg Reedsburg,  Wis. 

9 BPD  Darwin  B.  Apple,  Main  St WaLkerton,  Ind. 

9 BPE  Franklin  Wingard,  635  W.  61st  St Chicago.  HI. 

9 BPF  Walter  C.  Bucks,  Elmwood  Kemlallrille,  Ind. 

9 BPG  Charles  8.  Daggy,  B.F.D.  No.  1 Greencastle,  Ind. 

9 BPH  Kermlt  C.  Erickson,  2641  Pierce  St ..  Minneapolis,  Minn. 

9 BPI  Pearl  Munden,  708  W.  Jackson  St Centerville,  la. 

9 BPJ  Kenneth  N.  Mott,  208  N.  21st  St Richmond,  Ind. 

9 BPK  Darrell  Holt,  1345  Pennsylvania  St Lawrence,  Kan. 

9 BPL  A.  C.  Jorgensen,  B.P.D.  No.  1,  Box  14 . .Waupaca,  Wl*. 

9 BPM  Ben  C.  Shilling Walton.  Ind. 

9 BPN  Everett  A.  Reimera,  661  McLean  St St.  Paul,  Minn. 

9 BPO  James  Roy  Burch  Waggoner,  DL 

9 BPP  Gerald  Cunningham,  404  Tenth  St Gibson  City,  I1L 

9 BPQ  Raymond  Laurent,  Box  232  Clifton,  111. 

9 BPB  Wayne  Wilson,  1030  Ridge  Ave Rockford,  I1L 

9 BPS  Earl  N.  Schnoor,  1342  W.  Pleasant  St.  . . Davenport,  la. 

9 BPT  R.  E.  Peterson,  3237  S.  18th  Ave.  .Minneapolis,  Minn. 

9 BPU  Eugene  Nicholson,  2428  S.  42nd  St Omaha,  Neb. 

9 BPV  John  R.  Martin,  204  N.  1st  St Rockwell  City,  la. 

9 BPW  John  G.  Waggoner,  2701  Western  Ave Matloon,  I1L 

9 BPX  Howard  Harriaon,  432  N.  Park  St Lebanon,  Ind. 

9 BPY  E.  M.  Van  Duzee,  Pillsbury  Academy.  .Owatonna,  Minn. 

9 BPZ  Joseph  M.  Brown,  17  Bond  St Covington,  Ky. 

9 BQA  Lee  Ramsey,  Jr.,  757  Williams  St Denver,  Colo. 

9 BQB  Robert  H.  Martin,  815  Cassopolls  St Elkhart,  Ind. 

9 BQC  Charles  L.  Marvin,  770  Berrien  St Galesburg,  I1L 

9 BQD  Earl  Hendrickson,  B.F.D.  No.  2 Richmond,  111. 

9 BQE  Walter  T.  Abraham,  614  Warren  St Davenport,  la. 

9 BQF  Jack  Mustek  Hunt,  3112  Wool  worth  Ave.  . . .Omaha,  Neb. 

9 BQG  Kenneth  E.  Larson,  705  Berlin  St Waupaca,  Wis. 

9 BQH  David  A.  Dreyer,  406  N.  Franklin  St KirksvlUe,  Mo. 

9 BQI  Henry  H.  Taylor,  604  Judson  St Evanston,  111. 

9BQJ  Warren  Knotta,  801  S.  Race  St Urbana,  111. 

9 BQK  L.  P.  Rankin,  406  W.  Normal  Ave.  ..  .Fort  Hays,  Kan. 

9 BQL  James  W.  Haddock,  Elm  L 9th  Sts Hays,  Kan. 

9 BQM  David  M.  Hedlund,  1953  Jackson  Blvd Chicago.  111. 

9 BQN  Edgar  M.  Darby Russell,  Kan. 

9 BQO  Clarence  R.  Sbenberger,  W.  Grant  8t Marengo,  III. 

9 BQP  Jack  Parham  Hickman,  Ky. 

9 BQQ  Delmar  H.  Hlebert,  4508  York  Ave.  . .Minneapolis,  Minn. 
9 BQR  Harold  Kenneth  Flaher,  1801  Mulberry  St.  .Muncle,  Ind. 

9 BQS  A.  J.  Graves,  709  Douglas  St Ames,  la. 

9 BQT  William  C.  Cramer,  841  Wellington  St Chicago,  111. 

9 BQU  Frank  A.  Miller,  616  Lincoln  Are St.  Paul,  Minn. 

9 BQV  Ralph  C.  Btoble,  2249a  S.  Grand  Are St.  Louis,  Mo. 

9 BQW  Orval  Whisman,  1212  Preston  8t Rockford,  I1L 

9 BQX  J.H.  DuBols,  1016  26th  Are.  S.  E. . .Minneapolis.  Minn. 

9 BQY  Paul  A.  Masters,  110  S.  9th  St Fargo,  N.  D. 

9 BQZ  Lucy  V.  Wilson,  327  W.  2nd  St Ottumwa,  la. 

9 BRA  Stuart  D.  Clarion,  159  E.  111th  St Chicago.  111. 

9 BRB  Albert  C.  Baldwin Crete.  Neb. 

9 BRC  Carl  E.  Swanson,  1176  Lincoln  Ave 8t.  Paul,  Minn. 

9 BRD  Henry  C.  Harvey,  R.F.D.  No.  4 Harvard,  111. 

9 BRE  Alexander  Maxwell,  C-l  Park  Apts Evanston.  111. 

9 BRF  Harold  E.  8mithson,  628  1st  Are Fargo,  N.  D. 

9 BRG  Clair  L.  Btong,  36  S.  10th  St Minneapolis.  Minn. 

9 BRH  John  W.  Schelen,  1031  Case  St St.  Paul,  Minn. 

9BRI  Ellison  D.  Lynn  Winner.  S.  D. 

9 RRJ  Rudolph  Olson  Sharon.  N.  D. 

9 BRK  Homer  E.  Ogden,  1518  Spring  St Jeffersonville,  Ind. 

9 BRL  Lyman  E.  Webb,  420  E.  Main  St New  Albany,  Ind. 

9 BRM  Ralph  Reed,  315  5th  St.  S.  E Watertown,  S.  D. 

9BRN  William  H.  Myers.  91  Douglas  St Hammond,  Ind. 

9 BRO  Lewis  Hlckox.  2123  E.  State  St Rockford,  I1L 

9 BRP  Howard  B.  Jennings,  2312  Western  Ave. . . .Mattoon,  111. 

9 RRQ  Thadus  E.  Trusrell  Amity,  Mo. 

9 BRB  J.  A.  Scorpll,  R.F.D.  No.  2,  Box  155. Cedar  Rapids,  la. 
9 BRS  Jack  Hunter  Duncan,  1357  E.  13th  St.  .Des  Moines,  la. 

9 BRT  Ernest  Paul  Buresh,  R.F.D.  No.  1 Fairfax.  Ia. 

9 BRU  Arthur  C.  Klust,  1835  Quincy  St . . . Minneapolis,  Minn. 

9 BRV  Donald  Manshardt,  16  Dwight  St Naperville,  111. 

9 BRW  James  Alfred  McBrlen,  304  Edwardvllle  St.  .Staunton,  III. 

9 RRX  Fme^nn  So'ilres,  525  Wedoy  St Wheaton,  111. 

9 BRY  Robert  D.  Bell.  620  Lexington  St Newport,  Ky. 

9 BRZ  Bertha  Barr,  427  N.  Lott  St Gibson  City,  111. 

9 BSA  Otto  A.  Schmotx,  R.  R.  No.  2 Bonner  Springs,  Kan. 

9 BSB  Russell  S.  Bledsee  Eden.  111. 

9 BSC  William  R.  Tydeman,  814  Columbus  St Ottawa,  HI. 

9 BSD  Harry  Kasen,  11247  Eggleston  Ave Chicago,  HI. 

9 BSE  Adolph  Sammuels,  222  Woodbine  Are Wilmette,  III. 

9 BSF  Henry  Bosch,  4827  Ellis  Ave Chicago,  111. 

9 BSG  Anthony  Paone,  606  S.  E.  First  St Des  Moines.  Ia. 

9 BSn  Clarence  Stallman.  312B  East  St Hutchinson.  Kan. 

9 BSI  Paul  Peltzman.  3415  Olive  St Kansas  City.  Mn. 

9 BSJ  Ernest  D.  Punzer,  Main  St LaMnllle,  111. 

9 BSK  George  C.  Adams  Sebree.  Ky. 

9 BSL  Stanley  H.  Burke.  4055  Kills  Ave Chicago.  Til. 

9 BSM  Milo  D.  Orlnnell.  321  Adams  St Monroe.  Wis. 

9 BSN  L.  H.  Howard.  Jr..  409  3rd  St Fulton.  Ky. 

9 BSO  Gils  0.  Stark,  527  Taylor  St Shelbyvllle.  Ind. 

9 BSP  Albert  E.  Mickel,  308  1st  St Marshalltown.  Ia. 

9 BSQ  Leonard  Hayes.  715  32nd  St Lincoln.  Neb. 

9 BSR  James  S.  Overly  Russell.  Kan. 

9 RSS  J E.  Van  Tuyl,  13-14  Com.  Sav.  Bk.  Bldg. . Monroe.  Wis. 

9 BST  George  E.  Nicholson,  1437  E.  13th  St ..  Des  Moines,  Ia. 

9 BSD  Darwin  H.  Marker,  1420  Gum  St Evansville,  Ind. 

9 BSV  Ralph  R.  Fowler.  603  W.  27th  St Kearney.  Neb 

9 BSW  Carlton  W.  Tennant.  1610  S.  1st  Ave.  . .Fort  Dodge,  la. 

9 R<!X  Byron  Bums  Jeffrey,  914  College  Are Burlington,  la 

P BSY  Rollin  H.  Rtewart.  State  St West  Lafayette,  Ind. 


9 BSZ  Donald  D.  Usher,  3519  University  Ave ...  Des  Moines,  Ia. 

9 BTA  John  M.  Pearce,  514  Van  Buren  St Ottawa.  11L 

9 BTB  Tesla  Marconi  Club,  68th  k Nat'l  Aves.,  West  Allis,  Wis. 

9 BTC  Albert  K.  St.  Cyr,  335  Harrison  St Marquette,  Mich. 

9 BTD  Henry  Levy,  6729  Bosworth  Ave Chicago,  111. 

9 BTE  John  V.  Hoffacker,  9625  Prospect  Ave Chicago,  HI. 

9 BTF  Robert  J .Finney,  2424  Burling  8t Chicago,  111. 

9 BTG  Arthur  W.  Swerlne Mabomcn,  Minn. 

9 BTH  Joseph  T.  Hazen,  627  Fillmore  St Topeka,  Kan. 

9 BTI  George  R.  Metcalf,  520  Grand  Ave St.  Paul,  Minn. 

9 BTJ  Siebo  F.  Tebben,  722  3rd  St Rochelle,  111. 

9 BTK  Theodore  W.  Joslyn,  309  California  St. ..  .Sycamore,  III. 
9 BTL  G.  I.  Chatfleld,  1015  Thomas  Ave.  . .Minneapolis,  Minn. 

9 BTM  Eugene  Hill,  534  E.  Chestnut  St Canton,  III. 

9 BTN  Louis  P.  Weiner,  401  E.  4tb  St Bicknell,  Ind. 

9 BTO  Gustave  W.  Kornemann,  3335  Madison  St ..  Denver,  Colo. 

9 BTP  Helen  C.  Long,  121  Washington  St Champaign,  HI. 

9 BTQ  Karl  W.  Miller.  Box  12  Milbank,  8.  D. 

9 BTR  Clyde  A.  Hummell,  600  E.  Chestnut  St Canton,  111. 

9 BTS  Eldridge  G.  Brown,  1424  V6  Pine  St Boulder,  Colo. 

9 BTT  Lewis  J.  McKesson,  Box  285 Excelsior,  Minn. 

9 BTU  William  J.  Casey,  5222  Minerva  Ave St.  Louis,  Mo. 

9 BTV  Alex  Quirk,  B.  R.  No.  3 Livla,  Ky. 

9 BTW  No.  High  Sch.,  19th  k Fremont  Aves. . Minneapolis,  Minn. 

9 BTX  Gerald  F.  Smith  Akron,  Ia. 

9 BTY  Lambert  H.  Lynn,  217  Selma  Ave.  . .Webster  Groves,  Mo. 
9 BTZ  Peter  Keizer,  2647  Southport  Ave Chicago.  111. 


9 BUA  Patrick  Horn  North  Liberty,  Ind. 

9 BUB  Joseph  B.  Wagner,  Main  St War  road,  Minn. 

9 BUC  Roy  H.  Browning,  5765  Bartmer  Ave St.  Louis,  Mo. 

9 BUD  Leslie  Earl  Croaman  Ogden,  Ia. 

9 BUE  W.  H.  Bussey,  3721  8.  Colfax  Ave. ..  Minneapolis,  Minn. 

9 BUF  Leo  Weller,  810  N.  Minnesota  Ave Hastings,  Neb. 

9 BUG  Erwin  C.  John,  43  Evans  St Sheboygan,  Wis. 

9 BUH  Julian  A.  Palmer,  757  Ave.  B Galesburg,  111. 

9 BUI  Charles  J.  Schwarz,  3907  N.  25th  St.  . .St.  Louis.  Mo. 

9 BUJ  Charles  M.  Gutheil,  230  Short  St Winchester,  Ind. 

9 BUK  Jamez  Wilson,  510  Gary  Ave Wheaton,  111. 

9 BUL  Gerrot  Vandekamp,  500  University  St Pella,  Ia. 

9 BUM  Bert  A.  Onsum,  Box  93  Glyndon,  Minn. 

9 BUN  Robert  S.  Chamberlin,  777  Marion  St Denver,  Colo. 

9 BUO  Grant  E.  Petereou,  512  7th  Ave Sterling,  111. 

9 BUP  Philip  Lawton,  306  W.  Lincoln  St Jefferson.  Ia. 

9 BUQ  Glenn  K.  Hurd,  420  Kansas  Are El  Dorado,  Kan. 

9 BUR  Lowell  Kelly,  R.  R.  No.  3 Russlaville,  Ind. 

9 BUS  Max  Wright.  4232  Farnam  St Omaha,  Neb. 

9 BUT  Elmer  0.  Eisemann,  420  S.  Jackson  St.. Green  Kay,  Wis. 

9 BUU  Francis  J.  Lander,  1902  Silver  St Wichita,  Kan. 

9 BUV  Christopher  House  Rad.  C1-,  2502  Qreenvlew,  Chicago,  111. 

9 BUW  Arthur  Shaw,  7736  East  End  Ave Chicago,  HI. 

9 BUX  Burt  A.  Collins.  1515  E.  76th  PI Chicago,  HI. 

9 BUY  Noble  B.  Watson,  722  Lincoln  St ...  .Indianapolis,  Ind. 
9 BUZ  Boland  Boughton,  518  N.  Jefferson  St. ..  .Rockville,  Ind. 


9 BVA  Lyman  G.  Swendson,  N.  Main  St Amherst,  Wis. 

9 BVB  Frederick  T.  Hyland,  613  W.  Healy  St.  .Champaign,  III. 
9 BVC  H.  U.  DeVore,  511  E.  Myrtle  St. ..  .Independence,  Kan. 

9 BVD  Edward  J.  Furlong  Perryville,  Mo. 

9 BVE  Roy  Frazier' Bicknell,  Ind. 

9 BVF  L.  L.  Robinson,  1024  S.  Water  St Wichita,  Kan. 

9 BVG  Clarence  F.  Rohlflng  Osman,  111. 

9 BVH  8cbult«  k Stanford,  547  Grand  St Delta,  Colo. 

9 BVI  J.  Andrae  k Sons  Co.,  107  8th  St.S.E. . .Mason  City,  Ia. 
9 BVJ  R.  H.  Cramer,  2800  74th  Court.  ..  .Elmwood  Park,  111. 
9 BVK  Proviso  Twsp.  High  Sch.,  Madlaon  Are.  ...  Maywood,  111. 

9 BVL  Caryl  McIntyre Belmond,  Ia. 

9 BVM  Harry  G.  Barton,  5194  Maple  Ave St.  Louis,  Mo. 

9 BVN  Virgil  Lafferty,  306  S.  Prairie  St Champaign,  111. 

9 BVO  Kenneth  F.  Smith,  1015  Pine  8t Boulder,  Colo. 

9 BVP  Kenneth  Heagy,  6136  Lowell  Ave Indianapolis,  Ind. 

9 BVQ  Norwin  E.  Pohiman,  1015  Everett  Are.  . . Louisville,  Ky. 

9 BVR  Byron  E.  Fahl,  Jamestown  College Jamestown,  N.  D. 

9 BV8  Glenn  L.  Treyer  West  Middleton,  Ind. 

9 BVT  Almo  J.  Oaubata,  22  Main  St East  St.  Louis.  ID. 

9 BVU  E.  W.  Blom Alta,  Ia. 

9 BW  Daniel  H.  8beeta,  716  Wheeling  St. ..  .Kansas  City,  Mo. 
9 BVW  F.  W.  Kirchner,  Jr.,  1200  E.  Wash.  St .. Des  Moines,  Ia. 

9 BVX  Truman  Waters,  407  Cottage  St.: Whitewater,  Wis. 

9 BVY  Norvell  A.Canfleld,  602  N. Freeman  Ave.,  Luve-ne.  Minn 
9 BVZ  Joseph  T.  Hood,  1344  W.  33rd  St. ...  Indianapolis,  Ind. 

9 BWA  Wesley  Peterson,  Main  k Chicago  Sts Geneseo.  111. 

9 BWB  Grant  A.  Horten,  215  Main  St Princeton.  111. 

9 BWC  Leo  E.  Eppard,  3810  High  St Denver.  Colo. 

9 BWD  Forest  D.  Kettering  Cambridge,  111. 

9 BWE  James  P.  Kenney,  R.F.D.  No.  3 Fairfield,  Neb. 

9 BWF  Francis  T.  Lallak,  2515  S.  Harrison  St.  .Ft.  Wayne,  Ind. 

9 BWO  Clarence  B.  Raymond  Kllboum,  Wis. 

9 BWH  II.  George  DeKay  Wausa,  Neb. 

9 BWI  Rolla  E.  Chapman,  115  N.  Pearl  St. . McLeanshoro.  HI. 

9 BWJ  Roy  Hall  Elliott,  2915  R St Lincoln,  Neb. 

9 BWK  Reus  A.  Koose,  1011  College  St Topeka,  Kan. 

9 BWL  David  Findley.  165  Logan  St Noblesvllle,  Ind. 

9 BWM  Elvln  E.  Mahacek,  R.  No.  1 Crete,  Neb. 

9 BWN  George  K.  Eaton.  14  N.  15th  St Ft.  Dodge,  Ia. 

9 BWO  Joseph  A.  Westerlund  Cambridge,  111. 

9 RWP  Edward  J.  Posselt,  5033  W.  24th  St Cicere,  HI. 

9 BWQ  Harry  A.  Monson,  4519  Virginia  Ave Chicago,  111. 

9 BWR  George  B.  James,  1414  S.  Vermont  St Sedalla,  Mo. 

9 BWS  Elmer  J.  Gross,  4523  N.  Campbell  Ave ....  Chicago,  HI. 

9 BWT  Clifford  Huesgen,  1417  Laurel  St St.  Louis,  Mo. 

9 DAO  C.  W.  Boegel,  Jr.,  1949  E.  1st  Are. .. Cedar  Rapids,  Ia. 

9 DFN  R.  C.  Thompson,  236  Hillside  Ave Des  Moines,  Ia. 

9 DIL  Herbert  Nelson,  537  Elmwood  St Oak  Park,  111. 

9 DOH  Gene  J.  McCully,  1022  S.  lf»th  St. ..  .Manitowoc,  Wis. 

9 DP  A Kenneth  L.  Stnrch  Beecher,  111. 

9 DPO  Samuel  Porwancher,  1624  St.  Louis  Are. . .Chicago,  HI. 

9 DQU  Mark  C.  Spies,  1538  N.  Edward  St Decatur,  111. 

9 DUX  Robert  Squalres,  203  N.  1st  St Rockwell  City,  Ia. 

9 DVN  R.  P.  Martens,  3303  S.  Claremont  Are ....  Chicago,  Hi. 
9 DVO  Osborn  & Abernathy,  366  N.  7th  Ave ..  Cedar  Rapids,  Ia. 

9 DVT  Harry  Morse,  Millard  Hotel Omaha,  Neb. 

9 DVQ  Lester  Sparks,  Main  St Fulton.  Ind. 

9 DVT  Albert  Weber,  918  N.  Elm  St Fairmont,  Minn. 

9 DVS  Roy  Nelson  Daniel,  108  Dryden  St Odessa,  Mo. 

9 DVT  Lester  Litwiller  Morton,  HI. 

9 DVD  Alvin  W.  Peffenberger,  508  Pearl  St Lyons,  la. 

9 l)W  Joseph  0.  Behrendt.  1949  W.  Superior  St.  .Chicago,  HI. 

9 DVW  William  Anderson,  721  6th  St Rockford.  111. 

9 DVX  Burton  B.  Greenleaf,  34  Walnut  St Savanna,  HI. 

9 DVY  Marvin  Eichorst,  504  S.  26th  St Manitowoc.  WLs. 


9DVZ  Leslie  H.  Serlgbl,  108  W.  10th  St Pittsburg.  Kao. 

9 DWA  C.  W.  Lugar,  R.  R.  No.  1,  Box  No.  1 . .Otterhcia,  Ind. 

9 DWB  Tbobura  T.  Bender,  216  N.  Market  SL ..  Rockville,  Ind. 

9 DWC  Harry  G.  Elfring,  Center  St Bensonrille,  I1L 

9 DWD  Philip  Ingmanson,  B.R.  No.  1,  Box  76 Winfleld.  Is. 

9 DWE  Harry  J.  A.  Martin,  1446  John  Ave St.  Louis,  Mo. 

9 DWF  Stuart  D.  Park,  620  S.  Douglas  St Springfield,  HL 

9 DWG  N.  C.  Norman,  40  E.  Harrison  St . . . . Martinsville,  Ind. 

9 DWH  Earl  R.  Wltzel,  Main  St Creton,  S.  D. 

9 DWI  Cheseldine  k Hartman  Platte  City,  Wia. 

9 DWJ  Walter  H.  Schultz.  1125  North  B St.  . .Richmond,  Ind. 

9 DWK  Alvin  R.  Ueleke,  301  S.  High  St Jackson,  Mr. 

9 DWL  Frank  D.  Chapman,  711  S.  3rd  St  ....  Aberdeen,  S.  D. 

9 DWM  Elbert  S.  Welch,  518  N.  Pine  St Seymour,  Ind. 

9 DWN  William  Holzhauscr,  1518  Hall  St.  .East.  St.  Louis,  Hi. 

9 DWO  Charles  R.  Rice,  Peart  St Mound  City,  11L 

9 DWP  William  W.  Vincent,  Jr.,  712  Prairie  Are. Kenosha,  Wis. 

9 DWQ  John  MacCorkle,  4541  Beacoo  St Chicago,  I1L 

9 DVVR  Gordon  C.  Bloe,  500  Jackson  St Negaunee,  Mich. 

9 DWS  Fred  K.  Wiley,  1009  W.  Springfield  Ave Urbana.  HI. 

9 DWT  E.  E.  Richardson,  609  Division  St Webster  City,  la. 

9 DWU  William  C.  Plumt,  855  Water  St Webster  City,  Ia. 

9 DWV  R.  A.  Pfankuch,  1117  Spies  Are Monominee,  Mich. 

9 DWW  Wrn.  S.  Winfleld.  2115  California  St. . .Ft.  Wayne.  Ind. 
9 DWX  W.  F.  Marquardt,  4740  N.  Ashland  Ave.  . .Chicago,  111. 

9 DWY  William  K.  Cole,  242  Mansfield  St Ironwood,  Mich. 

9 DWZ  John  L.  Siegel,  2720  Farnam  St Davenport,  la. 


9 DXA  Harold  R.  Hammond,  1539  E.  43rd  St . . . . Chicago,  111. 

9 DXB  George  C.  Swan,  230  Park  Ave. Bearer  Dam,  Wla. 

9 DXC  Orvald  Hanson,  608  S.  1st  St Eagle  Grove,  Ia. 

9 DXD  Cole  William  Ritchey,  601  E.  5th  Ave Caoey,  Kan. 

9 DXE  K.  Martin  White,  47  W.  Main  St Mooresrille,  Ind. 

9 DXF  R.  Ben  Spooner,  2936  S.  29th  Ave.  .Minneapolis,  Minn. 
9 DXG  Gordon  E.  McPherson,  424  S.  7th  St . . . Bralnard,  Minn. 
9 DXH  Nyle  k K.  Miller,  303  N.  Anthony  Are ..  Anthony,  Kan. 

9 DXI  Harold  Huff,  629  Carney  Blvd Marinette,  Wis. 

9 DXJ  M.  L.  Wilson.  3033  Wash.  Blvd Indianapolis,  Ini. 

9 DXK  W.  G.  Harlow,  1317  Darlington  Ave.  .Crawfordavillc,  Ind. 
9 DXL  Norman  L.  Jacklin,  218  8.  Vermilion  St. . . Streator,  HI. 
9 DXM  Rollin  H.  Stewart,  3023  Blvd.  PI ...  .Indianapolis,  Ind. 
9 DXN  William  F.  Schoenlng,  5010  Gravols  Ave ..  8t.  Louis,  Mo. 

9 DXO  Vivian  Farold  Munson,  412  S.  Main  St Kewaoee,  111. 

9 DXP  H.  J.  P.  Perachbacber,  421  Chestnut  St.  .West  Bend,  Wfc. 

9 DXQ  Herbert  J.  Meyer,  B.  5,  Box  25 Plymouth,  Wis. 

9 DXR  Erwin  Bach,  322  S.  Willard  St Kewaoee.  111. 

9 DXS  Vernee  Goldin,  19  12th  Are.  N.  E Aberdeen,  S.  D. 

9 DXT  Frank  Scbacbtely,  79th  k Summit  Aves ..  West  Allis,  Wis. 
9 DXU  E.  D.  Blaekmann,  114  S.  Gadwell  Ave.  .Eagle  Grove,  la. 

9 DXV  John  George  Bain,  202  Coleman  St Clarion.  Mo. 

9 DXW  Theodore  Hansen,  810  1st  St Rockwell  City,  Ia. 

9 DXX  Paul  A.  Bloom  Winfield,  Ia. 

9 DXY  P.n.Quinby,  Lot  No.  Ill,  Benson  Gardens,  Omaha,  Net. 
9 DXZ  George  H.  Biggie,  388  S.  Pearl  St. Denver.  Col*. 


9 DYA  Clarence  H.  Powell,  915  S.  Western  Ave ....  Mexico,  Mo. 

9 DYB  Carl  McMackin  Wyoming,  HI. 

9 DYC  Kemper  Smith,  813  N.  Mulberry  8t Muncle,  Ind. 

9 DYD  Roy  Edward  Miller,  425  Brady  St Davenport,  Ia. 

9 DYK  Elbert  M.  Shideler  Manson,  Ia. 

9 DYF  Charles  C.  Welker,  Pike  k Brown  8ts Vernon,  Ind. 

9 DYG  Rudolph  Pasternak,  1018  Bay  St Superior,  Wis. 

9 DYH  Gifford  H.  Hurst  Loi*  Point,  111. 

9 DYI  Joel  Fainnan  Hanes,  932  Federal  St. ..  Mason  City.  Ta. 

9 DYJ  Ernest  M.  Campbell  Steamboat  Springs,  Cole 

9 DYK  George  T.  Fletcher  Steamboat  8prings,  Colo. 

9 DYTj  Elmer  John  Jaeger,  1829  North  Ave ....  Milwaukee,  Wis. 

9 DYM  Carl  L.  Halden  Stromsburg,  Neb. 

9 DYN  D.  k M.  Koerner  Kempton,  111. 

9 DYO  Neblel  A.  Cool,  317  W.  South  St Warrensburg,  Mo. 

9 DYP  J.  Francis  Martin,  2350  S.  Lawndale  Are.,  Chicago,  ID. 
9 DYQ  Richard  J.  Cotton,  Minnetonka  Blvd ..  Deep  Haven,  Minn. 
9 DYR  Monroe  E.  Freeman,  2196  Canten  Are.  .8t.  Paul,  Minn. 
9 DYS  NorvlUe  Joshua  Rich,  303  Monroe  St.  . .Valparaiso,  Ind. 
9 DYT  0.  B.  Joyce,  3649  Bloomington  Are.  .Minneapolis,  Minn. 
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CROSLEY  RADIO  PRODUCTS 

“Better — Costs  Less” 

The  Sheltran  Harko  Senior  Radio  Receiver 


The  Shellran 

Audio  Frequency  Amplifying  Transformer 

The  CROSLEY  SHELTRAN 
AUDIO  FREQUENCY  AM- 
PLIFYING TRANSFORM- 
ER. High  grade  materials 
and  excellent  workmanship 
combine  to  give  the  CROSLEY 
SHELTRAN  great  efficiency 
and  attractive  appearance  so 
often  lacking,  except  in  the 
most  expensive  transformers. 
Incorporated  in  the  design  of 
the  SHELTRAN  are  all  the 
characteristics  necessary  _ to 
obtain  maximum  amplification 
from  the  modern  vacuum 
tubes.  The  ratio  of  turns  is 
9/1.  The  CROSLEY  SHEL- 
TRAN has  a base  area  of  l'A''x2A".  Net  weight  12A  ounces. 
The  over-all  length  is  2A"\  the  over-all  height  is  2-7/16";  and 
the  over-all  width  is  2-11/16". 

Price,  complete  ready  to  mount — $4.00 
Crosley  Variable  Condensers 

These  condens- 
ers need  no 
further  intro- 
duction. They 
have  been  ac- 
cepted by  radio 
experts  all  over 
the  country  as 
being  extremely 
efficient  in  all 
kinds  of  work. 

The  Model  “A” 
has  a wood 
frame  and  the 

plates  are  high  grade  laminated  wood.  Pi-Aalov  V 1 

The  Model  “B”  has  die  cast  frame  and  LTtJHiey  V I 

best  quality  laminated  wood  plates.  “Better— 

The  Model  “C”  has  die  cast  metal  frame 
and  porcelain  plates  and  has  a conserva- 
tively rated  capacity  of  .001  MF. 

All  CROSLEY  CONDENSERS  are  test- 
ed under  one  thousand  volts  before  ship- 
ment, and  will  not  shower  or  break  down 
in  radio  phone  work. 

Price 

Model  “A”  without  knob  and  dial $1.25 

“ "A”  with  knob  and  dial 1.75 

“ “A”  with  knob  and  dial  mount- 
ed in  mahogany  finished  . . „ . 

cabinet  complete  with  porcelain.  NO  met 

binding  posts  — 2.50  hum.  Better — and 

•«  “B”  without  knob  and  dial 1.75  — — 

*•  “B”  with  knob  and  dial 2.25  Vral 

“ "B”  with  knob  and  dial  mount-  VuiOSlCy  V Hi 

ed  in  mahogany  finished 
cabinet  with  binding  posts  3.00 
“ “ C”  without  knob  and  dial....  2.25 

“ “C”  with  knob  and  dial 2.75 

“ “C”  with  knob  and  dial  mount- 

ed  in  mahogany  finished 
cabinet  with  binding  posts  3.50 

Crosley  knobs  and  dials  complete,  each  .50  E^^m 


This  instrument  is  a 
combination  tuner  and 
audion  detector,  and 
was  developed  to  sup- 
ply the  demand  for  a 
low  priced  efficient  re- 
ceiving outfit  with  a 
range  of  ISO  to  over 
600  meters.  The  hook- 
up is  special — of  our 
own  design  and  is 
non-regenerative.  New 
Jersey,  Pittsburgh,  Detroit  and  other  phones  are  regularly 
copied  in  Cincinnati  and  other  points,  with  this  receiver.  The 
HARKO  SENIOR  is  11 A inches  wide,  6 inches  high,  and 
inches  deep.  Price,  complete  without  “B”  Battery,  “A” 
Battery  or  phones — $20.00. 

Crosley  Two-Step  Amplifier 

This  instrument  was 
designed  to  give  the 
very  maximum  in 
value  and  to  match 
up  with  the  Harko 
Senior,  using  the 
same  sized  cabinet. 

Complete  with  am- 
plifying transform- 
ers, sockets,  rheo- 
stat, switch,  bind- 
ing posts,  etc.,  mount- 
ed on  formica  panel 

in  mahogany  finished  cabinet.  This  efficient  instrument  can 
also  be  used  with  any  other  apparatus  requiring  two  step 
amplifier.  Price,  complete  as  shown  in  illustration — $25.00. 
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•oslcy  Cabinets 


We  manu- 
facture a 
full  line  of 
cabinets  in 
gum,  ma- 
hogany or 
q u artered 
oak,  and 
furnish 


Crosley  V T Socket — 60c 

“Better— Costs  Less ” 

The  biggest 
selling  socket 
on  the  market 
today.  Prac- 
t i c a 1 1 y un- 
breakable. For 
either  base  or 
panel  mount- 
ing; made  of 
one  piece  of 
porcelain.  No  metal  shell  and  no  ground 
hum.  Better — and  costs  only  60c. 

Crosley  Variometer  Parts 

Consist  of  two  stators,  one  rotor  and  the 
necessary  hardware  as  shown  in  the  il- 
lustration for  complete  assembling.  Shaft 
for  knob  and  dial  is  3/16"  diameter. 
Wood  parts  are  furnished  either  in  ma- 
hogany or  poplar. 

Price,  complete,  made  of  poplar 

wood  $1.50 

Price,  complete,  made  of  mahogany 
wood $1.75 


Harko  Radio  Receiver 

The  most 
c o mpact, 
c o mplete 
and  e f - 
f i cient 
crystal 
receiving 
outfit  on 
the  mark- 
et. Will 
tune 
from  200 

to  600  meters,  bringing  in  spark,  voice 
and  music  with  amateur  antenna.  A won- 
derful little  instrument.  Price,  complete 
with  battery,  etc. — $9.00.  One  thousand 
ohm  single  head  set,  125  feet  of  wire, 
insulators,  etc.,  $6.00  extra.  Complete  out- 
fit—$15.00. 

Crosley  Variocoupler 
Parts 


Consist  of  formica 
tube,  rotor  and  brass 
hardware  for  com- 
p 1 e t e assembling. 
Price,  not  wound  or 
assembled,  as  shown 
in  illustration,  $1.50. 
Rotor  only — 40c. 


them  with  wood  $i.ou  jobbers  and  Dealers : Order  now 

5^‘ hSfjGoS  ioS  “ *■“*•  $1.75  U you  q«t  ..riy  delivery. 

CROSLEY  MANUFACTURING  COMPANY,  Radio  Dept.  W-l,  CINCINNATI,  OHIO 
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Models  Built  from  Experimenters  Information  Service  Blue  Prints 


ARMSTRONG  SUPER-HETERODYNE  RECEIVER  1S0-8S0  METERS  BLUE  PRINTS  3003S-38  $4.< 


ARMSTRONG  REGENERATIVE  RECEIVER  160  TO  1000  METERS 


BLUE  PRINTS  30021-24  $4.00 


3-STAGE  RADIO-FREQUENCY  AMPLIFIER  TRANSFORMER  COUPLED 


BLUE  PRINTS  30050-52  $2.00 


DETECTOR  AND  2-STAGE  AUDIO-FREQUENCY  AMPLIFIER 


BLUE  PRINTS  3OO30-42A  $2.00 


Armstrong  Super-Regenerative  Receiver 

Enabling  Long  Distance  Reception  With  a Loop  and  Three  Tubes  Only. 

Full  Constructional  Details,  Wiring  Diagram,  Technical  Data,  Operating  Instructions 
Covered  Completely  in  Our  Blue  Prints  Nos.  30056-60,  $4.00. 

EXPERIMENTERS  INFORMATION  SERVICE 

220  West  42d  St. — 23d  Floor — New  York  City 

Catalog  76  on  Request 

Catalog  give*  full  illustrations,  complete  list  blue  prints,  price  list  of  parts  for  each  model,  letters  from  cus- 
tomers that  hare  built  our  apparatus  and  general  information  of  value. 
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Type  R-2 
Magnavox  Radio 

with  18-inch  Horn 

THIS  instrument  serves  the 
requirements  of  professional 
use  for  large  audiences,  dance 
halls,  etc.  price>  $85.00 

Type  R-3 
Magnavox  Radio 

with  14-inch  Horn 

THE  same  in  principle  and 
construction  throughout  as 
Type  R-2,  and  is  ideal  for  use 
in  homes,  offices,  amateur  sta- 
tions, etc.  Price,  $45.00 


Essential  to  the  full  enjoyment 
of  your  wireless  receiving  set  is 

the  MAGNAVOX  RADIO 

A FEW  months  ago  the  Magnavox  Radio  occupied  a relatively 
unimportant  position  in  the  list  of  Magnavox  products— today 
even  our  greatly  increased  production  facilities  are  taxed  to  supply 
the  demand  for  Magnavox  Radio,  the  reproducer  supreme. 


Magnavox 
Power  Amplifier 
Model  C 

INSURES  getting  the  largest 
possible  power  input  for  the 
Magnavox  Radio.  Can  be  used 
with  any  “B”  battery  voltage 
which  the  power  tube  may  re- 
quire for  best  amplification. 

AC-2-C,  2-Staas $80.00 

AC-3-C,  3-5taf* 110.00 


It  is  the  Magnavox  Radio  which 
gives  every  receiving  set  its  greatest 
enjoyment  and  use  — doing  away 
with  the  restrictions  and  limitations 
of  the  individual  headset.  The  receiv- 
ing set  only  brings  the  message,  while 
Magnavox  Radio  tells  it  clearly  and 
in  full  volume  to  all  within  reach  of 
its  voice. 

Unlike  the  telephone  receiver  used 
on  headset  and  some  forms  of  “loud 
speaker’ ’ — which  are  constructed  on 
the  electro-magnetic  principle— the 
Magnavox  Radio  exclusively  is 
constructed  on  the  electro-dynamic 
principle  and  is  thus  a most  efficient 


converter  of  electrical  energy  into 
sound  waves. 

The  Magnavox  Radio  operates 
with  any  good  type  of  receiving  ap- 
paratus, and  was  not  designed  for 
any  one  particular  make.  Without 
the  Magnavox  Radio  no  receiving 
set  is  complete. 

Any  radio  dealer  will  demonstrate; 
or  write  us  for  descriptive  booklet 
and  name  of  nearest  dealer. 

the  MAGNAVOX  CO.  * 

Home  Office  and  Factory: 

Oakland,  California 

New  York  Office : 370  Seventh  Ave. 

OK  fJSl 
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Stop  that  Leakage! 


The  Willard  All-Rubber  Radio 
“A”  Battery  (shown  at  the  right) 
is  not  an  automobile  battery 
adapted  for  Radio  use,  but  is  a 
special  radio  battery  built  for  the 
reception  of  C W and  spark  mes- 
sages. The  reduction  of  the 
weight  of  connectors,  the  increase 
in  thickness  of  plates,  the  special 
radio  type  of  Threaded  Rubber 
Insulation  are  all  features  that 
are  necessary  to  an  efficient, 
economical  battery  of  this  type. 


You’ll  have  to  admit  it’s  annoying  to 
have  a radio  concert  or  a conversation 
interrupted  by  noises  that  sound  as  if  all  the 
animals  in  the  zoo  had  cut  loose  at  once. 

Some  of  these  noises  can’t  be  stopped 
by  even  the  most  careful  timing.  They 
can  be  ended  only  by  removing  the  leaky 
cell  or  the  leaky  battery  that’s  responsible 
for  them. 

One  of  the  most  important  features  of 
the  Willard  All-Rubber  Radio  Battery 
is  that  it  is  absolutely  leak-proof.  Battery 
case  and  jars  are  cast  in  one  solid  piece  of 


rubber,  eliminating  the  possibility  of  leak- 
age either  from  cell  to  cell,  or  to  ground. 
Every  case  is  tested  at  24,000  volts. 

The  Willard  All-Rubber  Radio  Battery 
has  the  same  Threaded  Rubber  Insulation 
as  the  Willard  Threaded  Rubber  Auto- 
mobile Battery.  The  Willard  Radio  “B” 
Battery  is  a 24-volt  rechargeable  storage 
battery,  with  leak-proof  glass  jars  and 
Threaded  Rubber  Insulation.  Assures  free- 
dom from  frying  and  hissing  ground  noises. 
Ask  for  particulars  from  your  dealer,  or  at 
the  nearest  Willard  Battery  Station. 


WILLARD  STORAGE  BATTERY  COMPANY,  Cleveland,  O. 

Made  in  Canada  by  the  Willard  Storage  Battery  Co.  of  Canada,  Limited,  Toronto,  Ontario 


THREADED 

RUBBER 

BATTERY 
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PERFECT  FILAMENT  CONTROL 


Two  columns  of  graphite  discs  (not  loose 
carbon  grains)  provide  the  delicate  con- 
trol so  vital  and  essential  for  vacuum 
tubes  in  radio  sets. 

A single  adjusting  screw  gradually  ap- 
plies or  removes  pressure  from  the  discs, 
thereby  changing  the  filament  current  in 
such  a smooth  and  stepless  manner  that 
you  quickly  find  the  loudest  and  clearest 
reproducing  point  of  your  tube. 

The  Bradleystat  is  so  simple  and  efficient 
that  thousands  of  radio  enthusiasts  are 
using  them  to  the  exclusion  of  all  wire 
rheostats.  Twenty  years  of  experience 
and  research  have  made  such  perfection 
possible. 


No  Wire  Rleostat  can 
produce  the  amazing 


Electric  .Controlling  Apparatus 
283  Greenfield  Avenue 
Milwaukee,  Wis. 


If  you  want  the  finest  results  from  your  radio  set,  install  a 
Bradleystat  in  each  vacuum  tube  circuit.  Our  customers  have 
found  that  by  using  Bradleystats,  instead  of  wire  rheostats, 
they  get 

1.  Clearest  and  Loudest  Reproduction,  because  the  Bradley- 
stat stepless  control  locates  the  precise  filament  current 
for  greatest  amplification  or  detection. 

2.  Quickest  and  Easiest  Tuning,  because  one  knob,  without 
vernier,  does  the  work.  There  are  no  interfering  noises,  no 
loss  of  time,  and  no  worry  as  with  complex  wire  rheostats. 


ONTffB 

CHECKERED* 

SOX 


MAIL 

'yV  / Coupon  for 

>^'FREE  BOOKLET 
y on  V.  T.  CONTROL 


Electric  Coatrolling  Apparatus 


3.  Qreatest  Receiving  Range,  because  noiseless  control  de- 
tects weak  radiophone  waves  and  by  locating  exact  filament 
current,  amplifies  the  waves  to  fullest  extent. 

That  is  why  the  Bradleystat  is  known  among  radio  experts  as 
the  Super-rheostat.  Don’t  hamper  your  vacuum  tubes  with 
inadequate  wire  rheostats.  Use  the  Bradleystat. 


f 283  Greenfield  At.,  Milwaukee,  WU. 

Please  send  me  latest  bulletin  on 
Bradleystat  Perfect  Filament  Control, 
explaining  how  it  will  improve  my  radio  set. 

/ 

✓ 

✓ - — 

✓ 


✓ 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by  v^.ooQLe 


10 


THE  WIRELESS  AGE 


July,  1922 


If  you  have  a radio  receiving  set 
using  a storage  battery,  haven’t 
you  often  wished  for  a simple  ef- 
ficient means  for  recharging  this 
battery  without  lugging  it  away 
to  a service  station? 


Tundar 


charges  storage  batteries  from  any 
alternating  current  lighting  circuit 
with  a minimum  of  expense  and 
trouble.  You  can  do  your  charg- 
ing right  in  your  own  home  and 
without  lifting  the  battery  from  its 
present  position. 

The  Tungar  is  not  new— thou- 
sands have  been  used  for  charging 
automobile  starting  and  lighting 
batteries  for  years.  Tungar  has 
no  moving  parts  to  wear  out  or 
require  oil.  It  requires  no  atten- 
tion while  chargingbut  may  safely 
be  left  on  the  battery  all  night. 

If  your  dealer  in  radio  or  other 
electrical  supplies  does  not  carry 
Tungar,  write  us  and  we  will  send 
you  literature  and  tell  you  where 
you  can  get  one. 


General  Office 
Schenectady.  NY 


GeneralfpElectric 

Company 


Sales  Offices  in  3 A -so 
all  large  cities 


C-W 

Enthusiasts 

2 Z L 

has  done  it 
at  last — 

MODERN 

RADIO 

OPERATION 

A complete  book  on 

Tube 

Transmission 

and 

Reception 

by 

J.  O.  SMITH 

will  be  ready  for  you 
next  month 

All  of  2 Z L’s  dope- 
the  whole  “works” 
— is  in  it. 

Watch  for  full  details 

Or  if  your  faith  is  great 
enough,  send  $1.75  for 
a copy  now. 

Wireless  Press 

326  Broadway 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by  kjOOQle 


July,  1922 


THE  WIRELESS  AGE 


11 


G7he  Book  that  brings 

into  the  home  ~ 


Radio 


WHAT  THE  BOOK 
CONTAINS 

Section  7.  HOW  RADIO 
ENTERS  THE  HOME.  Con- 
tains just  the  information 
sought  by  the  man  who  wants 
to  buy  a set.  What  set  shall  I 
buy?  How  much  does  it  cost? 
What  will  it  do?  This  section 
answers  a hundred  such  ques- 
tions. All  types  of  sets  are  de- 
scribed from  the  least  to  the 
most  expensive.  Full  installing 
and  operating  instructions. 


Section  2.  HOW  TO  RE- 
CEIVE MOST  EFFICIENTLY. 
Important  receiving  accesso- 
ries are  described  in  language 
that  the  layman  can  under- 
stand. For  the  benefit  of  the 
amateur,  technical  data  are 
given  on  audio  and  radio  fre- 
quency amplification,  erection 
of  antennae,  battery  charging, 
regeneration,  etc.  Valuable  re- 
ceiving- circuit  diagrams  are 
published  for  the  first  time. 


Section  3.  VACUUM 
TUBE  TRANSMISSION  FOR 
THE  AMATEUR  AND  EX- 
PERIMENTER.  Everything 
from  A to  Z about  transmission 
with  new,  completely  revised 
transmitting  • diagrams,  incor- 
porating Radiotron  transmis- 
sion and  Kenotron  rectifica- 
tion. Valuable  operating 
instructions  are  given,  and 
the  use  of  mica  condensers  for 
transmission  is  emphasized. 


Section  4.  GENERAL 
INFORMATION  — A VERI- 
TABLE GUIDE  BOOK  TO 
RADIO.  Government  laws. 
National  Electric  Code  Radio 
Rules,  vacuum-tube  "Don’ts,” 
radio  glossary,  specifications 
for  a scientifically  constructed 
amateur  station,  complete 
price  list  of  all  R C A equip- 
ment. 


FOR  the  first  time  a book  is  published  at  a small  price  which 
gives  the  public  all  that  it  should  know  about  radio.  It  is  called 
“Radio  Enters  the  Home,”  and  it  is  written  by  experts.  It  tells 
how  to  enjoy  popular  radio  broadcasting,  and  it  gives  complete 
descriptions  of  apparatus  and  installation  instructions.  No  book 
so  richly  illustrated,  so  accurate,  and  yet  so  understandable  has 
thus  far  been  published. 

The  book  is  divided  into  four  sections.  Over  200  illustrations, 
112  pages,  size  8"  x 11".  The  technically  uninformed  man  will 
find  in  sections  written  especially  for  him  the  simply  presented 
facts  that  he  seeks;  in  other  sections  are  data  and  diagrams  that 
appeal  to  the  trained  amateur. 

PRICE,  AT  YOUR  DEALER 35  cents 


If  your  dealer  has  exhausted  his  supply , send  35  cents  to 
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Put  Prest-O-Lite  Quality 
Into  Your  Radio  Equipment 


What  the  name,  Prest-O-Lite,  means 
to  the  automobile,  it  means  to  radio. 
Embodying  the  same  battery  princi- 
ples and  the  same  standards,  the 
Prest-O-Lite  designed  especially  for  : 
radio  use  delivers  regular  Prest-O-Lite  ^ 
satisfaction. 

For  summer  months,  it  is  without  a 
rival.  Its  continuous,  even  rate  of  dis- 
charge eliminates  necessity  of  continual 
adjustment. 

A tasteful  piece  of  cabinet  making  in 
mahogany  finish,  it  harmonizes  with 
any  furnishings.  Equipped  with 
rubber  feet,  it  does  not  deface  furni- 
ture. 


The  Prest-O-Lite  is  beyond  question 
the  foremost  battery  for  radio  use. 
Ask  for  it  at  any  Prest-O-Lite  Service 
Station;  or  your  electrical  dealer  will 
get  it  for  you.  Prices  $15.75  to  $37.50. 

We  advise  the  selection  of  the  battery 
of  ample  capacity  to  avoid  frequent 
recharging.  When  it  needs  recharging, 
remember  there  is  a Prest-O-Lite 
Service  Station  in  your  vicinity. 

THE  PREST-O-LITE  COMPANY,  Inc. 

Carbide  and  Carbon  Building 
30  Bast  42nd  Street,  New  York 

Eighth  and  Brannan  Streets,  San  Franoieeo,  Calif. 

In  Canada:  Preet-O-Lite  Company  of  Canada,  Ltd.,  Toronto 


ATTENTION  DEALERS! 


Prest-O-Lite  Batteries  for  Radio  Equipment  make  the 
quickest  mooing  stock  to-day.  Write  for  our  proposition. 
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lune  up  and  listen  in  on  the 
July  special  RADIO  issue  of 


American  Boy 


“The  Biggest,  Brightest  end  Bait  Magazine 
for  Boy a in  All  thi  World" 


ALWAYS  a step  ahead  in 
things  that  hold  a live  in- 
L terest  for  progressive 
boys.  The  American  Boy  has 
made  a feature  of  radio  ever 
since  radio  has  been  practical. 
For  months  it  has  had  a radio 
department  under  the  editorship 
of  Armstrong  Perry,  one  of  the 
foremost  radio  authorities  of 
America.  This  has  made  The 
American  Boy  one  of  the  lead- 
ing magazines  for  authentic  radio 
news  and  information.  The  most 
recent  addition  to  our  radio  staff 
is  Francis  J.  Andrews,  radio  in- 
structor in  the  Aeronautical 
School  at  the  University  of  De- 
troit. His  articles  will  supple- 
ment those  of  Mr.  Perry  and  he 
will  answer  radio  questions 
asked  by  American  Boy  readers. 

So  great  is  the  clamor  for 
reliable,  easily  understandable 
radio  facts  that  the  editors  of 
The  American  Boy  have  de- 
cided to  make  July  a special 
radio  number. 

In  it  you  will  find  a great  fund 
of  radio  information.  You  will 
find  those  facts  that  boys  need  to 
know  in  order  to  get  the  right 
start  in  radio.  There  is  a won- 
derful article  on  radio  construc- 
tion that  makes  the  building  of 
a receiving  set  as  easy  as  A B C. 
There  are  articles  that  tell  you 
how  to  get  the  most  satisfaction 
out  of  your  radio  set,  both  for 
yourself  and  others. 

There  is  a “fact”  story  of  a 
young  fellow  who,  beginning  with 
the  simple  experiments  every 
boy  tries,  used  his  brains  and  be- 
came one  of  the  most  famous 
(and  one  of  the  richest)  radio 
inventors  in  the  whole  world. 

Good  radio  yams  are  not  new 
to  American  Boy  readers,  but 
in  July  we  will  publish  the  best 
one  we  have  seen  yet,  “The  Devil 


Code,”  by  Kenneth  Payson 
Kempton.  It’s  a mystery  story 
of  a strange,  jangled  radio  signal 
received  in  mid-ocean  which, 
when  untangled,  proved  to  be  a 
code  message  that  sent  an  icy 
chill  down  the  operator’s  spine 
and  made  his  hair  stand  up.  Don’t 
miss  it  i 

July  also  contains  the  an- 
nouncement of  a special  radio 
contest  open  to  every  boy 
whether  he  is  a plain  novice,  a 
bug,  an  amateur  or  a licensed 
“op.”  Prizes  and  everything. 
Get  in  on  this  at  the  beginning 
and  win  a prize. 

Besides  all  this  good  radio 
stuff  there  will  be  a raft  of  extra 
fine  reading.  “Tommy  McTigue,” 
by  Charles  M.  Horton,  is  an  ab- 
sorbing new  serial  beginning  in 
July.  It’s  the  tale  of  a tenement 
kid  who  discovers  the  clew  to  a 
plot  which  involves  a gang  of 
formidable  crooks.  This  story 
will  hold  any  boy’s  interest  from 
the  first  to  the  last  instalment. 

There  will  be  another  fine 
“Advertising  Andy”  story — the 
climax  to  this  great  series.  Laurie 
Y.  Erskine  contributes  a bear  of 
a yam  in  “The  Man  Who  Went 
Mad.”  Dhan  Mukerji’s  story  of 
his  adventures  with  his  elephant 
in  India  is  continued,  and  there 
is  another  instalment  of  the  pi- 
rate story. 

“Jibby  G.  Washington  Jones” 
is  the  title  of  a Fourth  of  July 
story  by  Ellis  Parker  Butler. 
You  never  heard  of  such  a 
“Fourth.”  When  you  read  it  you 
will  laugh  your  head  off. 

Tune  in  on  this  great  July 
number  of  The  American  Boy. 
Get  it  for  the  great  radio  ma- 
terial. Get  it  for  its  many  hours 
of  fascinating  reading. 


The  wave  length  ie  20c  at  all  news-stands,  or 
$ 2.00  for  a fall  year’s  subscription,  delivered. 
Subscribe  for  a year  or  leave  a standing  order 
at  your  news-dealer’s. 


THE  SPRAGUE  PUBLISHING  CO.,  No.  410  American  Building,  Detroit,  Mich. 

Encloaed  find  $2.00,  for  which  send  THE  AMERICAN  BOY  for  one  year,  beginning 
with  the  current  issue,  to 

Name 

Address „ 
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HEAD  TELEPHONES 


LIGHT  IN  WEIGHT 
EXTREMELY  SENSITIVE 
DURABLY  CONSTRUCTED 

CAREFULLY  MATCHED  IN 
TONE 

WILL  PERFECTLY  REPRODUCE 
RADIO  SOUNDS 

PRICES  (INU.S.A.)  Per  Pair 

NO-  “w^0^msres:*  $8.00 

NO  $ 1 0.50 


MADE  BY  A COMPANY  WITH 
22  YEARS  SUCCESSFUL  EXPE- 
RIENCE IN  THE  MANUFACTURE 
OF  HIGH  GRADE  TELEPHONE 
APPARATUS. 

THE 

FEDERAL  COMPANY 

WITH  ITS  RATING  OF 
$1,000,000.00  AND  OVER, 
GUARANTEES 
THE  EFFICIENCY  OF  ALL 

FEDERAL  APPARATUS 


ABSOLUTELY  THE  BEST  HEAD  TELEPHONE  ON 

THE  MARKET- 

REGARDLESS  OF  PRICE 


JriU'nil 

CRYSTAL  RADIO  RECEIVING  SET 


A VERY  EFFICIENT  IN- 
STRUMENT FOR  RE- 
CEIVING FROM  YOUR 
LOCAL  BROADCAST- 
ING STATION 
REQUIRES  NO  BAT- 
TERIES OR  OTHER 
SOURCES  OF  POWER 


Price:  <«  usa^  $25. 00 

WHY  PAY  MORE 


M 


EXCEEDINGLY  SIMPLE 
IN  OPERATION 

SUBSTANTIALLY  CON- 
STRUCTED 

BEAUTIFULLY  FIN- 
ISHED 

THE  IDEAL  RECEIVER 
FOR  HOME  USE 

Demand 

FROM  YOUR  DEALER 
GENUINE 

FEDERAL 

RADIO  APPARATUS 

ACCEPT  NO  SUBSTI- 
TUTE 


dFefccral  Celfpjioiu  & CeltgrapI)  Co. 


BUFFALO,  NEW  YORK 
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Eve  ready  "B”  Battery  No.  766 
Equipped  with  5 positive  voltage 
taps  ranging  from  to  22^ 
volts.  Fahnestock  Spring  Clip 
Binding  Posts — an  exclusive 
Eveready  feature.  Price  £3-00 


For  Better 
Results 


eVEREADy 

Wand  "B”  BATTERIES 

with  your  radio  set 

For  sale  by  the  better  radio 
supply  dealers  everywhere 

Send  today  for  descriptive  booklets 


eVEREADV 

AAO 


Eveready  "B”  Battery  No.  77 4 
Equipped  with  6 positive  voltage 
taps  at  4 yi  volt  intervals  ranging 
from  18  to  43  volts.  Fahnestock 
Spring  Clip  Binding  Posts — an 
exclusive  Eveready  feature.  Price 
$5-°o 


Eveready  "A”  Batteries 
- — hardwood  box,  mahogany  finish 
— convenient  handle,  nickel  plated 
— rubber  feet  protect  the  table 
— insulated  top  prevents  short  circuits 
— packed  vent  caps  prevent  spilling 

No.  6860 — 90  Amp.  Hrs 45  Lbs £18.00 

No.  6880 — 1 to  Amp.  Hrs 52  Lbs, — £20.00 
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Make  this  a Radio 

Vacation 


A Stramcy  Coupler 
and  Lily  Horn,  at- 
tached to  one  unit  of 
your  headphones, 
nukes  a complete 
Loud  Speaker  for 
$1.55. 


A Duplex  Adaptor 
provides  an  excellent 
means  for  connecting 
both  units  of  your 
headphones  to  a Lily 
Horn  or  other  loud 
speaking  device. 
Price  $2.50 


ON  your  vacation,  your  auto- 
mobile trip,  at  your  summer 
camp,  wherever  you  go — 
keep  in  touch  with  the  latest 
news,  the  baseball  scores,  the 
events  you  and  your  friends  will 
want  to  know  about — by  radio. 

The  NYRDO,  PINK-A-TONE,  and 
other  “Radisco  Recommended”  receiv- 
ing sets,  displayed  by  all  Radisco 
dealers,  are  purposely  designed  for 
summertime  radio.  You  can  set  up 
one  of  these  compact,  portable  outfits 
in  a few  minutes  and  listen  to  the 
charm  of  “music  across  the  water” — 
by  radio.  Any  Radisco  dealer  will 
gladly  demonstrate  an  inexpensive  out- 
fit that  you  can  carry  with  you.  Insist 
on  “Radisco  Recommended”  apparatus 
and  enjoy  the  best  vacation  of  your  life. 
Radio  Distributing  Company,  Newark, 
N.J. 


RADISCO 

Your ‘Assurance  of  Satisfactory  Performance 5 
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In  Our  Opinion 


AA/dTH  the  advent  of  hot  weather  the  people  who  want 
* ' only  a mysterious  black  box  with  a couple  of  knobs 
to  turn  are  spending  their  time  out  of  doors  instead  of 
listening  to  broadcasted  programs.  And 
The  many  wise  words  are  heard  about  the  “end 

Radiophone  of  the  radiophone  craze.” 

Craze  As  a matter  of  fact,  the  passing  of  the 

faddish  rush  of  the  Winter  and  Spring  is 
welcomed  heartily.  It  gave  publicity  to  the  industry,  but 
it  also  brought  various  evils  in  its  train.  Manufacturing 
equilibrium  was  upset  and  there  sprang  up  a mushroom 
growth  of  inexperienced  assemblers  and  retailers  who 
thought  they  saw  some  cream  to  skim ; a vicious  circle 
of  pyramided  orders  was  built  up  that  multiplied  the 
actual  consumer  demand  several  times. 

The  Summer  heat  is  boiling  all  these  things  down.  The 
reliable  manufacturers  are  getting  a better  scale  of  the 
market,  they  are  catching  up  on  back  orders,  and  stocking 
their  warehouses  against  the  Fall  business.  The  fly-by- 
night  dealer  is  seeking  cream  in  other  pails.  The  industry 
as  a whole  is  reaching  a basis  which,  while  much  broader 
than  it  was  a year  ago,  is  firmer.  The  situation  no  longer 
is  hectic,  but  healthy. 

When  the  Fall  arrives,  and  the  radiophone  once  more 
becomes  an  indoor  sport  of  the  American  public,  the 
novices  will  find  adequate  stocks  of  dependable  instruments 
awaiting  them,  improved  broadcasting  services  at  their 
command,  and  a capable  dealer  body  anxious  to  aid  them 
intelligently. 

In  the  meantime,  the  amateurs,  who  for  years  have  been 
the  backbone  of  the  industry  and  have  contributed  mightily 
to  its  progress,  pursue  their  experimental  way.  While 
the  industry  enjoys  a breathing  spell  they  are  discovering 
the  great  superiorities  of  C.W.  transmission,  and  in  re- 
ceiving are  developing  radio-frequency  hook-ups  that  keep 
out  the  static. 

To  the  veterans,  this  is  a great  Summer! 

XXX 

JUDGING  entirely  by  the  results  achieved  by  E.  H. 

Armstrong  in  the  recent  demonstration  of  his  new 
invention,  the  super-regenerative  receiver,  before  the  In- 
stitute of  Radio  Engineers  this  invention 
The  Super-  marks  an  important  development  of  radio 
Regenerative  communication. 

Receiver  This  new  receiver — Armstrong’s  third  im- 

portant contribution  to  the  art — is,  in  reality, 
a radio-frequency  amplifier,  its  power  of  amplification  in- 
creasing inversely  as  the  square  of  the  wavelength,  or,  in 
other  words,  the  shorter  the  wavelength  the  greater  the 
amplification  it  is  possible  to  obtain.  This  one  point  in 
itself  is  specially  interesting  to  amateurs,  as  heretofore 
devices  for  radio- frequency  amplification  have  not  worked 
with  full  efficiency  on  short  wavelengths. 

The  really  fascinating  feature  of  the  new  invention, 
however,  is  its  rejection  of  discontinuous  waves,  such  as 
are  emitted  by  a spark  transmitter.  The  inherent  char- 
acteristics of  the  new  device  are  such  that  it  automatically 
rejects  all  oscillations  of  “free”  wavetrains,  of  the  type 
set  up  with  discontinuous  radio- frequency  by  a closed 
oscillatory  circuit  acting  on  the  open  circuit  of  a trans- 
mitting station.  Thus  we  approach  close  to  the  ideal  in  a 
receiver  for  radiophone  reception;  one  that  will  cut  out 
most  of  the  interference  from  spark  stations  using  code 
which  has  so  often  marred  reception  of  broadcasted  radio- 
phone programs. 


/'A  UR  present  radio  laws  and  regulations,  made  ten  years 
^ ago,  are  so  obsolete  as  to  be  practically  useless  in  their 
application  to  the  immense  development,  particularly  in 
radio  telephony,  which  has  taken  place  within 
Red  Tape  the  last  two  years.  The  need  for  more  sat- 
and  Taxes  isfactory  and  up-to-date  laws  and  regulations 
was  recognized  some  time  ago  by  Herbert 
Hoover,  Secretary  of  Commerce,  and  a convention  of  radio 
engineers,  experts,  representatives  of  several  departments 
of  the  Government,  engineering  and  amateur  organizations 
was  called  at  Washington. 

The  detailed  report  of  this  committee,  earlier  published 
in  detail  in  The  Wireless  Age,  assigned  bands  of  wave- 
lengths to  various  services,  classified  transmitting  stations, 
and  in  general  attempted  to  clear  up  what  had  been  an 
unsatisfactory  situation  to  all  concerned.  But  revision  of 
the  existing  radio  law  was  found  to  be  necessary  before 
the  new  rules  and  regulations  could  be  made  effective. 

To  accomplish  this  a new  bill  to  regulate  radio  com- 
munication, known  as  S-3694,  has  been  introduced  in  the 
Senate  by  Senator  F.  B.  Kellogg,  of  Minnesota.  After 
two  readings  it  was  referred  to  the  Senate  Committee  on 
Interstate  Commerce. 

The  bill  perhaps  was  well  intentioned,  but  if  enacted 
in  its  present  form,  promises  a goodly  addition  to  an 
already  sufficient  burden  of  red  tape  and  taxes. 

Just  how  the  Secretary  of  Commerce  is  to  carry  out  some 
of  the  provisions  of  this  bill  is  not  clear.  How,  for  ex- 
ample, is  he  to  determine  whether  anyone  is  “monopoliz- 
ing, or  seeking  to  monopolize”  radio  communication  ? He 
may  revoke  station  licenses  for  this  offense  or  intention, 
but  many  are  likely  to  ask : What  is  a monopoly,  anyway  ? 
The  courts  have  frequently  disagreed  on  the  subject.  Can 
a secret  service  organization,  or  other  department  of  the 
Government,  determine  whether  any  individual  or  company 
is  “seeking”  a monopoly?  Is  protection  of  patent  rights 
to  be  considered  as  constituting  a monopoly,  or  fostering 
one? 

Many  will  question  the  wisdom,  too,  of  the  provision  by 
which  autocratic  power  is  vested  in  the  Secretary  to  revoke 
any  station  license  when  he  “shall  deem  such  revocation  to 
be  in  the  public  interest.” 

The  bill  also  provides  that  the  construction  of  a station 
can’t  be  started  until  permission  is  given  or  a license  is 
issued,  and  then  if  the  station  isn’t  ready  for  operation  by 
a certain  time  the  license  is  to  be  revoked.  This  is  reminis- 
cent of  the  trials  of  a public  garage  owner  who  was  sum- 
moned to  court  by  a fire  inspector  for  having  a wood  floor 
on  his  garage,  and  who  reported  that  the  same  wood  floor 
had  been  installed  by  order  of  the  Health  Department  to 
protect  the  workers  from  getting  tiddle-de-winks  from 
standing  on  cold  concrete.  Red  tape! 

And  then  we  come  to  Section  9,  and  taxes. 

Every  type  of  transmitting  station  is  to  be  assessed, 
from  one  engaged  in  trans-oceanic  work  to  the  attic  type, 
consisting  of  a tin  whistle  and  two  dingbats.  Now  taxa- 
tion may  be  necessary  and  advisable,  but  only  if  the 
revenue  is  to  be  applied  to  increased  personnel  for  the 
inspection  staff.  The  radio  field  would  welcome  such  ex- 
pansion, but  if  an  already  overworked  radio  staff  is  to  be 
burdened  with  an  excess  of  red  tape,  the  good  to  be 
accomplished  by  an  expanded  staff  would  be  negatived. 

Drafted  perhaps  with  the  best  intentions,  the  bill  as 
it  stands  holds  too  much  “Thou  Shalt  Not,”  instead  of 
“Let’s  Go.”  — The  Editor. 
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TAT" ILL  the  human  mind  develop  to  the  point  where  it 
" “ will  be  in  itself  a "radio”  transmitting  and  receiv- 
ing station?  Read  Olga  Petrova's  interesting  theory 
expressed  in  an  interview  on  page  39 
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/N  an  interview  on  page  41 , Yvonne 
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de  T reville,  coloratura  soprano  who 
has  sung  in  many  countries,  tells  her 
radio  audience  that  the  individuality  of 
the  singer  or  speaker  is  retained  in  voice 
transmission  over  the  radiophone 
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r)LCA  COOK,  star  of  “ Blossom 
^ ' Time,"  the  Broadway  success,  re- 
veals the  method  radio  singers  employ 


to  "feel”  the  pulse  of  their  unseen  audi 
Her  interesting  explanatior 
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appears  on  page  3!  in  an  < 
interview  which  is  enlightening 
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D YRON  C.  HARLAN,  char- 

*—*  acter  singer,  in  a short  time  has 
become  as  popular  with  radio  fans 
as  he  has  been  for  twenty  years  with 
phonograph  enthusiasts.  On  page 
45  Mr.  Harlan  declares  he  believes 
radio  is  a force  for  good  sent  down 
from  Heaven  and  is  here  to  stay 
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Children’s  Hour  These  Days  Is  the  Radio  Hour 


Little  Jimmy  Little  is 
a modern  baby.  Jim 
can't  talk  but  his  eyes 
and  mouth  say  a-plenty 


C e o r g i a M oses,  of 
Seattle,  still  spealfs  in 
terms  of  gurgles  but  she 
likes  radio  music 


Satisfaction,  pleasure,  wonder,  amaze- 
ment— so  read  faces  of  kiddies  from 
Jackson  Heights,  L.  L,  school,  who 
listen  in  with  varied  expressions 


A scene  common  in  schools  throughout  the  country. 
These  lads  are  visualizing  weather  reports  received  by 
wireless  telephone.  Educators  predict  radio  will  do 
important  work  in  the  development  of  children 


Little  Peggy  Rice,  four  years  old,  listens  in  to  a radio 
concert  while  taking  her  daily  bath.  And  take  it 
from  Peggy,  radio  adds  greatly  to  the  enjoyment  ( ?) 
of  children  s baths — as  her  happy  face  will  testify 


Digitized  by  v^ooQle 


July,  1922 


PICTORIAL  SECTION 


23 


Nothing  Would  Seem  to  Be  Impossible  in  Radio 


R e t a Pam 
might  have 
difficulty,  be- 
tween holes  on 
the  links,  in 
catching  music 
with  this  set-up 


Here  is  Jack  Hoxic  and  his  wireless 
telephone  for  horseback  riding.  No 
startling  results  have  been  claimed, 
but  it  indicates  the  radio  rage  has 
reached  the  cattle  ranges 
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Novelties  Reveal  Radio  Monkeys  and  Radio  T eas 


At  least  Jimmy  real- 
izes the  phones  aren't 
attached  to  the  feet — 
which  is  one  comfort 


Miss  Janet  Adamson  likes  this 
"radiolamp,”  exhibited  at  New 
York  radio  show.  The  base  is 
a tone  horn;  shade  covers  re- 
ceiving set  and  electric  light 


One  of  the  novelties  at  the  recent 
New  Yorl(  City  radio  show  was 
a necklace  containing  a crystal 
receiving  set.  Miss  Winifred 

Miller  is  shown  wearing  it 


Radio  helps  digest  the  food,  so  they  say.  At 
least  a set  was  recently  erected  in  Tea  Room 
of  famous  Waldorf-Astoria  Hotel,  New 
York,  A midaflernoon  refreshment  scene 
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More  Notable  Stage  and  Screen  Radio  Victims 


And  Dick  Bartelmess, 
movie  star,  decides  at 
the  studios  he  wants  the 
correct  lime,  so  he  tunes 
in  for  Arlington  and 
sets  his  watch 


Mme.  Asia  Souvorina,  " The  Bernhardt  of  Russia," 
listening  in  with  “Buster"  on  receiver  made  by  her 
two  sons,  Andrew  and  Nicholas 


Mary  Pickford,  “ out  on  location”  keeps  in  touch  with  the  studio,  and  maybe  with  “Doug”  Fairbanks,  her  jovial  husband. 
The  photo  above  shows  Mary  as  the  famous  "Tess.”  Motion  picture  officials,  claim  this  communication  from  the  studio  to 
companies  on  location  saves  thousands  of  dollars  worth  of  valuable  lime  and  'eliminates  many  delays.  Supplies  are  ordered 
in  this  Way  and  instructions  given.  At  the  time  this  Was  taken  "Doug”  was  filming  “Robin  Hood,"  miles  away 
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Debate  by  Radio 

«DADIO  telephony  is  of  more  per- 
manent  value  as  a means  of  en- 
tertainment than  for  sending  messages 
of  general  commercial  use.” 

That  was  the  decision  of  judges  in 
the  first  debate  conducted  by  radio  in 
the  Northwest.  By  a-  2 to  1 vote-  the 
judges  gave  the  verdict  to  the  North 
High  School  debating  team  of  Minne- 
apolis, over  the  Johnson  High  School 
team  of  St.  Paul. 

On  the  Minneapolis  team  were  Mar- 
garet McCaslin,  William  Boyer  and 
Berryl  Bearman,  while  Bernese  Kern, 
Alvin  Hilgedick  and  Elmer  Noreen 
represented  Johnson  high  school. 
Judges  in  the  debate  were  Dr.  Samuel 
F.  Kerfoot,  president  of  Hamline  Uni- 
versity ; Mayor  George  E.  Leach  of 
Minneapolis,  and  W.  I.  Nonal,  Speaker 
of  the  House  of  Representatives. 

To  Broadcast  Movies? 

PYRAMID  PICTURES,  INC.,  has 
contracted  for  the  installation  of  a 
broadcasting  station  at  its  plant  in  As- 
toria, L.  I.,  N.  Y.,  and  expects  to  have 
the  station  in  operation  in  the  near 
future.  The  exact  manner  in  which 
it  will  be  used  has  not  been  stated,  but 
the  close  connection  that  the  company 
has  with  the  film  distributors  and  the 
theatres  has  led  to  the  supposition  that 
loud  speaker  sets  in  the  motion  picture 
houses  may  be  planned,  to  link  the  pro- 
ducer directly  with  the  audiences  in 
many  houses.  This  would  enable  the 
stars  in  feature  pictures  to  “appear” 
simultaneously  in  hundreds  of  theatres 
where  their  pictures  were  being  shown. 

Police  Tests  In  Chicago 

EXPERIMENTS  in  the  use  of  radio 
in  the  transmission  of  police  mes- 
sages in  Chicago  have  proved  a com- 
plete success,  George  B.  Carlson,  Com- 
missioner of  Electricity,  says  in  re- 
questing an  appropriation  of  $68,000 
for  radio  equipment  and  personnel. 

If  granted  the  appropriation  a new 
duplicate  sending  station  will  be  in- 
stalled on  top  of  the  City  Hall.  The 
eight  high-powered  bandit  cars  used  by 
the  Detective  Bureau  will  be  equipped 
with  both  sending  and  receiving  sets. 

“I  think  the  equipment  of  the  bureau 
cars  with  radio  sets  will  prove  an  im- 
portant factor  in  arresting  criminals.” 
Chief  Fitzmorris  said.  “I  doubt 
whether  radio  development  is  sufficient 
to  warrant  its  use  by  ordinary  patrol- 
men, however.” 

Aid  To  Builders 

D EAL  estate  subdividers  find  that  the 
use  of  the  radio  promises  to  become 
an  indispensable  adjunct  to  their  activ- 
ities, according  to  a prominent  subdi- 
vider and  home  builder  of  Los  Angeles, 
who  has  just  installed  a radio  system 


at  his  main  office  and  is  now  in  con- 
stant touch  with  the  activities  of  his 
tracts. 

Under  the  plan  which  he  has  adopted 
to  use  the  radio,  he  receives  every  day 
at  the  close  of  business  a comprehen- 
sive report  from  his  managers. 

He  finds,  moreover,  that  by  receiving 
these  radio  reports  after  the  hours  of 
the  business  day  and  before  the  Los 
Angeles  newspapers  start  their  evening 
radio  concerts,  that  the  air  is  virtually 
free  from  conditions  which  interfere 
with  the  transmission  of  this  business. 

At  both  Walnut  Park  and  West  Ad- 
ams Place,  the  Girard  organization  is 
engaged  in  extensive  building  opera- 
tions which  will  keep  a large  force  of 
men  engaged  throughout  the  summer. 


“Stop,  Look  and  Listen!” 

T N connection  with  the  national  “care- 
* ful  crossing”  campaign,  conducted 
under  the  auspices  of  the  American 
Railway  Association,  which  started  in 
June  and  will  continue  through  Septem- 
ber, a message,  of  which  the  following 
is.  an  extract,  was  broadcast  from 
KDKA,  WJZ,  WBY,  and  KYW : 
“Under  the  direction  of  the  Ameri- 
can Railway  Association,  all  railroads 
of  the  United  States  are  taking  part  in 
a national  careful  crossing  campaign. 

“The  object  of  the  campaign  is  to 
bring  to  the  attention  of  the  American 
people,  in  an  impressive  manner,  the 
necessity  for  exercising  the  greatest 
possible  care  to  avoid  being  struck  and 
killed  or  injured  by  trains  while  travel- 
ing over  highway  crossings. 

“In  the  past  five  years  9,000  deaths 
and  24,000  injuries  have  occurred  at 
highway  crossings,  while  in  1921  alone 
thirty  out  of  every  100  accidental 
deaths  on  railroads  of  the  United  States 
were  classified  as  crossing  accidents.” 
The  message  had  a tremendously 
wide  circulation,  as  many  newspapers, 
catching  the  words  from  the  air,  re- 
produced them  and  no  section  of  the 
country  was  left  “uncovered.” 


Well,  well,  well!  The  Radio  Shoeshine!  Shoes 
are  not  shined  by  wireless  but  the  patrons  of 
this  Oakland,  Cal.  bootblack  hear  radio  music 
while  he  works 


Radio  Aids  Surgical  Patient 

/T'HE  radio  telephone  and  spinal  an- 

1 aesthesia  together  took  a young  girl 
through  two  dangerous  operations  re- 
cently at  the  Samaritan  Hospital  in 
Philadelphia.  It  was  impossible  to 
give  the  patient  ether,  so  an  injection 
into  her  spine  was  used  to  numb  her 
body  from  the  shoulders  down.  In 
order  to  distract  her  attention  from  the 
operation  and  give  her  mind  a healthy 
tonic  during  the  forty-five  minutes  she 
spent  on  the  operating  “table,  the  head 
phones  of  a radio  receiving  set  were 
placed  over  her  ears,  and  she  listened 
to  the  art  of  great  musicians  as  trans- 
mitted by  radio.  While  Dr.  Frick  ex- 
cised her  appendix  and  removed  several 
large  gall  stones,  the  patient  displayed 
great  interest  in  the  broadcast  program, 
oblivious  of  the  surgeon. 

Only  15  Silent  States 

^'ALIFORNIA  so  far  leads  the 
country  in  the  number  of  broad- 
casting stations.  She  now  has  37  sta- 
tions; Ohio  comes  next,  and  Pennsyl- 
vania and  New  York  are  close  behind, 
according  to  a study  made  by  the  Na- 
tional Geographic  Society.  Only  15 
states  are  without  broadcasting  stations, 
these  being  North  and  South  Dakota, 
Arizona,  Nevada,  Utah,  Wyoming, 
Idaho,  Montana,  Florida,  Mississippi, 
South  Carolina,  Kentucky,  Rhode  Is- 
land, Vermont  and  New  Hampshire. 
All  these  states,  of  course,  listen  to 
broadcast  matter  from  many  others,  so 
that  there  is  no  part  of  the  country  in 
which  it  is  not  possible  to  listen  in  to 
radiophone  concerts. 

New  City  Stations 

^’"'HICAGO,  not  to  be  outdone  by 
New  York  City,  is  to  have  a city 
broadcasting  station,  which  will  be 
erected  on  the  Municipal  Pier.  Receiv- 
ing equipment  with  powerful  amplifiers 
also  will  be  installed,  so  that  the  pier, 
which  is  used  throughout  the  year  for 
conventions,  will  be  able  to  entertain 
those  who  are  on  it  as  well  as  those  at 
a distance. 

Richmond,  Va.,  has  started  to  experi- 
ment with  receiving  apparatus,  in  order 
to  train  its  policemen  and  firemen  in 
radio.  As  soon  as  the  necessary  ex- 
perimental and  educational  work  has 
been  done,  transmitting  apparatus  is 
to  be  installed,  and  portable  receivers 
placed  in  the  hands  of  the  police. 

Justice  Taft  Uses  Radio 
("''HIEF  JUSTICE  TAFT  delivered 
a speech  on  June  2nd  by  radio  to 
the  Associated  Western  Yale  Clubs,  on 
the  occasion  of  their  holding  their 
seventeenth  annual  meeting  in  Detroit. 
The  speech  was  broadcast  from  the 
Arlington  station  at  9 o’clock,  Eastern 
standard  time,  on  a wave  length  of 
2,650  meters. 
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( f/T\HE  radio  telephone  will  bring 
I the  English  language  and 
American  ideals  to  those  for- 
eign-speaking sections  of  our  large 
cities  that  now  offer  so  great  a problem 
in  Americanization  work.” 

Such  is  the  opinion  of  Robert  Oly- 
phant, president  of  the  Sons  of  the 
Revolution,  which  has  been  taking  a 
large  part  in  educating  the  foreign-born 
to  become  truly  American  in  spirit. 

“We  have  here  many  groups  of  for- 
eign born  citizens,”  said  General  Oly- 
phant. “They  come  from  almost  every 
spot  in  the  world.  So  that  this  country 
resembles  a veritable  Tower  of  Babel 
as  far  as  language  is  concerned.  These 
groups,  when  they  come  to  this  country 
generally  settle  down  in  a particular 
place. 

“Those  who  follow,  of  the  same 
group,  invariably  go  to  the  same  city 
and  even  to  the  same  section  of  the  city 
that  has  already  been  populated  by 
people  of  the  same  race.  New  York 
holds  a splendid  example  of  this.  We 
have  entire  sections  peopled  by  those 
of  different  nationalities.  Spaniards, 
French,  Russians  and  many  others  live 
apart  and  when  they  speak  to  each 
other,  they  do  so  in  their  mother 
tongue.  They  read  newspapers  and 
books  printed  in  the  language  of  the 
country  in  which  they  were  born. 

Removal  of  Language  Barrier 

“At  heart  they  are  Americans  and  I 
do  not  mean  to  give  the  impression  that 
I regard  the  settling  together  by  these 
various  peoples  as  at  all  undesirable. 
The  point  I do  want  to  make  is  that 
the  work  of  Americanization,  and  this 
includes  the  teaching  of  the  American 
language  to  these  people,  is  a task 
which  becomes  increasingly  difficult  in 


Radio’s  Important  Place 
In  The  Work  Of 

Americanization 

General  Robert  Olyphant, 

President,  Sons  of  Revolution,  Explains  Its  Possibilities 


view  of  their  keeping  together  and 
speaking  and  reading  not  in  the  Eng- 
lish language. 

“The  radio  telephone  in  my  opinion,” 
continued  the  General,  “will  penetrate 
this  almost  impossible  barrier.  The 
voice  speaking  the  English  language 
and  the  voice  propagating  the  Ameri- 
can ideals  and  literature  will  go  into  the 
homes  of  these  foreign  born  citizens. 
They  will  be  listening  to  the  wireless 
voice  and  benefiting  by  it,  whether  they 
want  to  or  not. 

"Our  organization  was  formed  to 
promote  and  assist  in  the  proper  cele- 
bration of  the  anniversaries  of  Wash- 
ington’s Birthday,  the  Battles  of  Lex- 
ington and  Bunker  Hill,  the  Fourth  of 
July,  the  Capitulations  of  and  the 
Evacuation  of  New  York  by  the  British 
army  and  other  prominent  events  relat- 
ing to  or  connected  with  the  war  of  the 
American  Revolution. 

Right  Material  Vital 

“The  radio  telephone  will  do  an  im- 
portant work  in  Americanization  only 
if  it  carries  the  messages  that  assist  in 
bringing  home  to  the  people  the  import- 
ance of  this  work.  It  all  depends  on 
what  is  transmitted. 

"The  objects  for  which  our  organ- 
ization stand  are  sacred  to  this  country, 
and  if  the  radio  telephone  can  help  to 
impress  upon  the  many  millions  the 
sacredness  of  them,  then  in  my  opinion 
the  radio  telephone  will  perform  a serv- 


Boys  love  radio  and  it  ia  into  boys'  minda 
that  the  spirit  of  America  is  instilled.  Photo 
shows  "radio  trio”  in  Jersey  City  Boys'  Parade 
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ice  to  America  that  will  be  invaluable. 

“The  radio  telephone  of  course  will 
play  a very  great  part  in  patriotic  de- 
monstrations of  the  future.  Consider, 
for  instance,  the  celebration  that  we 
had  recently  in  the  City  Hall  Park,  New 
York  City,  where  we  re-dedicated  the 
statue  of  Nathan  Hale  which  we  gave 
to  the  city  in  1897.  I have  no  doubt 
but  that  in  the  future  radio  will  be  de- 
veloped to  such  a point  that  a message 
given  at  that  demonstration  would  be 
heard  not  only  hy  those  attending  the 
affair  but  also  the  words  will  reach  the 
ears  of  those  hundreds  of  thousands 
scattered  within  a radius  of  several 
hundred  miles. 

“It  is  during  the  month  of  July 
especially  that  the  work  of  patriotic 
societies  comes  to  the  attention  of  the 
public.  The  greatest  American  holiday, 
the  Fourth  of  July,  commemorating  the 
birth  of  our  free  Republic,  seems  to 
give  this  nation  a new  lease  on  life  and 
a new  appreciation  of  the  things  for 
which  America  stands. 

“This  year  also  there  is  a new  note 
added  in  the  general  scheme  of  things 
that  goes  to  promote  the  well-being  of 
America.  The  radiophone  has  been 
accepted  by  the  public. 

A National  Blessing 

"In  every  part  of  the  country  where 
patriotic  gatherings  had  a place,  the 
message  of  the  speakers,  pointing  out 
the  story  of  America,  went  out  through 
the  air  and  into  hundreds  of  thousands 
of  homes — homes  of  the  American  born 
as  well  as  those  to  whom  this  land  is 
an  adopted  choice.  Therefore  the  les- 
sons of  patriotism  that  are  sent  out  this 
year  will  have  a far  greater  influence 
than  any  that  were  ever  sent  out  before, 
in  that  they  will  reach  farther  and  in 
that  way  come  to  the  attention  of  more 
people.  It  is  a national  blessing  that 
such  an  astounding  feat  is  possible  and 
it  means  a step  forward  in  the  progress 
of  America  and  Americanization  pro- 
grams.” 

Such  were  the  opinions  of  Robert 
Olyphant,  President  of  the  Sons  of  the 
Revolution. 
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THE  WIRELESS  AGE 
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Knights  of  Columbus  Mission 

AKING  missions  by  wireless  is 
the  latest  radio  achievement. 
Under  the  auspices  of  the  Knights  of 
Columbus,  the  second  successful  ex- 
periment in  holding  a large,  general 
mission  and  broadcasting  the  lectures 
delivered  at  the  mission  has  been  con- 
cluded in  Seattle.  The  first  experiment 
was  made  in  Pittsburgh. 

From  St.  James  Cathedral  in  Seattle, 
through  a transmitting  instrument 
placed  in  the  pulpit,  the  missionaries 
were  enabled  to  reach  many  hundreds 
of  people  in  various  parts  of  Washing- 
ton and  neighboring  States  who  could 
not  attend  the  mission. 

The  success  of  the  mission  has  made 
it  probable  that  K.  of  C.  councils  in  all 
large  cities  will  adopt  the  radio.  Al- 
ready many  K.  of  C.  councils  have  con- 
ducted full  evening  vocal  and  orches- 
tral entertainments  by  radio. 

It  is  probable,  too,  that  the  elements 
of  radio  telephony  and  telegraphy  that 
can  be  taught  by  mail  will  be  added  to 
the  curriculum  of  the  K.  of  C.  National 
Correspondence  School  in  New  Haven, 
Conn.  

Radio  for  Health  Service 
VA/-  IRELESS  telephony  has  been  en- 
* ' listed  in  the  service  of  public 
health  by  Dr.  Huntington  Williams, 
who  was  a member  of  the  first  class 
formed  at  the  Johns  Hopkins  School 
of  Hygiene  and  Public  Health.  Dr. 
Williams  is  a sanitary  supervisor  in 
the  New  York  State  Department  of 
Health. 

When  the  wave  of  popular  interest 
in  radio  swept  the  country  a short  time 
ago  Dr.  Williams  recognized  its  possi- 
bilities as  a medium  for  the  dissemina- 


tion of  health  instruction.  He  made 
arrangements  by  which  his  department 
broadcasts  information  of  health  topics 
every  week  in  five-minute  “talks.” 

Dr.  Williams  estimated  that  the  talks 
are  heard  by  at  least  10,000  persons  in 
cities  and  rural  sections  of  New  York 
State.  They  also  have  been  received 
in  California  and  Cuba,  and  have  elici- 
ted replies  from  many  points,  including 
Baltimore. 

The  talks  are  prepared  by  officials  of 
the  department  in  popular  form  and  on 
such  subjects  as  keeping  well,  tubercu- 
losis prevention  and  child  hygiene.  The 
General  Electric  broadcasting  station 
sends  out  the  talks  as  a public  service, 
Dr.  Williams  said. 

Arrangements  have  been  made  by 
which,  in  emergency,  radio  facilities 
will  be  thrown  open  to  the  department 
that  will  permit  it  to  communicate  with 
any  part  of  the  country.  Dr.  Williams 
believes  this  will  be  of  great  value  in 
such  a situation  as  that  arising  from  the 
flood  at  Albany  in  1913,  when  pollu- 
tion of  a huge  water  supply  system 
caused  an  outbreak  of  typhoid. 

To  Help  Pass  Time 

ANOTHER  new  use  for  radio  has 
been  discovered  by  an  enterprising 
theatrical  manager  in  Los  Angeles. 

The  New  Mission  is  the  first  Los 
Angeles  theater  to  use  the  radio  service, 
or  any  radio,  as  a means  of  entertain- 
ing patrons  waiting  in  the  lobbies  for 
admission  to  theater  auditoriums. 

The  patrons  were  delighted  with  the 
innovation,  and  they  found  waiting  in 
the  lobby  such  an  entertaining  part  of 
the  show  that  the  management  intends 
to  give  the  radio  concerts  from  the 
stage. 


This  photo  shows  players  in  a billiard  hail  getting  hints  on  how  to  improve  their  game. 
A lecture  on  "How  to  play  billiards  correctly”  is  coming  over 


Pain,  Get  Thee  Hence! 

/T'  HE  greatest  substitute  for  laugh- 
A ing  gas  ever  invented  is  the  way 
dentists  describe  the  very  latest  in  ra- 
dio devices. 

The  more  disagreeable  features  of 
dentistry,  the  dizzy  burr  of  the  grinder, 
the  sharp  twinge  of  the  probe,  and 
other  unpleasant  things,  are  now  rele- 
gated to  the  limbo  of  the  past  by  means 
of  a radio  receiving  set  placed  next  to 
the  dentist’s  chair. 

Dentists  claim  that  a little  light  mu- 
sic while  teeth  are  being  “fixed”  helps 
greatly  to  relieve  the  pain  and  unpleas- 
antness by  taking  the  mind  of  the  pa- 
tient off  his  troubles.  Anyway  it 
serves  to  lessen  greatly  the  monotony 
of  long,  tedious  hours  in  the  dentist’s 
chair. 

Yuletide  Gifts  Next  Year 
<</T'  HE  Radio  Corporation  of  Amer- 
ica  has  established  a great  ware- 
house in  Chicago  and  has  allocated  40 
per  cent,  of  its  entire  output  to  the 
western  territory,”  said  J.  C.  Davidson 
of  Hendrie  & Bolthoff  on  the  occasion 
of  a reconnaisance  of  Eastern  radio 
markets.  Mr.  Davidson  is  in  charge  of 
the  electrical  and  radio  departments  of 
that  big  Denver  jobbing  house  and  vis- 
ited Boston,  New  York,  Philadelphia 
and  Chicago. 

“Future  deliveries  of  parts  and  com- 
plete radio  sets  will  be  on  a normal 
basis  within  sixty  days,”  continued 
Mr.  Davidson.  “Many  of  the  factories 
are  working  twenty-four  hours  and 
most  of  them  have  already  enlarged 
their  floor  space  to  three  and  fourfold 
of  former  size. 

“The  Radio  Corporation  will  be  ship- 
ping its  back  orders  within  two  months. 
Dealers  thruout  the  East  are  prepar- 
ing for  an  enormous  fall  trade.  They 
are  anticipating  a most  unusual  Christ- 
mas business  and  believe  that  radio  sets 
will  constitute  a very  large  proportion 
of  the  presents  made  by  parents  to  boys 
and  girls  next  yuletide.” 

Radio  for  River  Boats 

DASSENGERS  traveling  between 
* Baltimore  and  Norfolk  on  the  steam- 
ers of  the  Baltimore  Steam  Packet 
Company  will  soon  be  entertained  by 
radiophone  concerts.  Preparations  are 
being  made  to  install  wireless  telephone 
outfits  on  the  Old  Bay  Line  boats. 

To  test  the  plan,  a radio  apparatus 
was  placed  on  the  Steamer  Florida. 
As  yet,  however,  it  is  impossible  to  hear 
any  of  the  broadcasting  stations  dis- 
tinctly. Programs  broadcasted  from 
Station  KDKA,  at  East  Pittsburgh, 
Pa.,  have  been  heard,  but  not  distinct- 
ly. Joseph  H.  Delano,  superintendent 
of  the  Old  Bay  Line,  said  that  attempts 
were  being  made  to  remedy  the  defects 
so  that  the  broadcasting  stations  could 
be  heard  clearly. 
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Radio  Blesses  the  Lives  of  the  Blind 

Blind  People  in  All  Parts  of  the  Country  Are  Benefited  by  the  Wireless 
Telephone — Instruction  and  Entertainment  Obtainable  in  No  Other  Way — 
Society’s  Greatest  Gift  to  the  Sightless 

By  Ward  Seeley 


THE  lot  of  the  blind  in  history  has 
been  ever  sad.  The  mos.  that 
they  could  expect  was  pity ; neglect 
was  usual  up  until  very  recent  times; 
in  the  ancient  world,  cruelty  toward 
them  was  not  unusual,  and  it  was  not 
until  the  coming  of  Christianity  that 
charity  began  to  be  shown  to  those  be- 
reft of  sight,  the  first  institutions  for 
the  blind  having  been  erected  in  the 
Fourth  Century  A.D.  by  St.  Basil  at 
Caesarea  in  Cappadocia.  Today,  the 
coming  of  the  latest  marvel  of  science, 
the  radiophone,  promises  to  be  the 
greatest  blessing  of  the  centuries  since 
Christianity  brought  compassion  into 
the  heart  of  Rome. 

By  means  of  the  radio  telephone  the 
world  is  brought  to  the  blind  as  it 
never  has  been  before.  Radio  receiv- 
ing apparatus  to  a blind  person  is  at 
once  education  and  recreation ; it  is  in- 
tellectual meat  and  drink;  it  brings  to 
the  blind  the  musician,  the  preacher,  the 
lecturer,  the  news ; it  is  to  the  sightless 
the  newspaper,  the  book,  the  theater, 
the  opera  and  concert,  the  church,  and 
the  lecture  platform.  Not  one  per 
cent,  of  the  blind  have  ever  enjoyed 
save  spasmodically  and  occasionally  the 
benefits  of  these  things  ‘bat  sighted 
people  take  as  a matter  of  course.  A 
blind  person  must  be  unusually  gifted, 
insensitive  to  either  public  pity  or  an- 
noyance, and  amply  financed  if  he  or 
she  is  to  take  advantage  of  the  re- 
sources of  modern  society.  Only  the 
newest  of  those  resources,  radio,  brings 
easily  within  the  ken  of  the  blind  all 
that  can  be  represented  by  the  spoken 
word  or  musical  sound. 

There  are  now  52,617  blind  persons 
in  the  United  States,  according  to  the 
U.  S.  Census  of  1920.  This  figure 
shows  a ratio  of  49.8  per  100,000  of 
population.  The  census  tabulation 
shows  30,199  male  blind,  22,418  fe- 
male: 45,783  white,  6,306  negro,  and 
488  Indian. 

These  figures  are  considered  by  au- 
thorities on  the  blind  to  be  greatly  in 
error.  Large  inaccuracies  have  crept 
into  the  census  in  regard  to  the  blind, 
due  to  the  reluctance  of  many  families 
to  report  to  the  census  takers,  and  to 
the  carelessness  of  these  latter,  few  of 
whom  made  the  specific  inquiry,  “Are 
there  any  blind  persons  in  the  family?’- 
A measure  of  the  error  is  afforded  by 
the  New  York  State  Commission  for 
the  Blind,  which  found,  through  pains- 
taking survey,  10,982  blind  persons  in 
New  Yorlc  State,  while  the  Census  to- 


OF  the  blind  much  has  been  writ- 
ten. Their  misfortunes  and  their 
sorrows,  their  struggles  and  their  at- 
tainments, their  fortitude  and  their 
heroism  have  all  received  commen- 
tary. At  the  story  of  those  who  sit 
in  darkness,  of  the  lot  which  they 
endure,  and  of  the  things  which  they 
have  overcome,  a sigh  of  compassion 
has  arisen  to  many  a lip,  a tear  of 
sympathy  to  many  an  eye,  a glow  of 
admiring  pride  to  many  a cheek.  It 
is  perhaps  well  that  this  should  be. 
The  deprivation  of  sight  is  verily  a 
grievous  one — one  to  which  mayhap 
none  other  befalling  the  sons  of  men 
is  to  be  likened.  That  commisera- 
tion for  the  state  of  the  blind  should 
so  widely  be  evolved  in  the  breasts 
of  their  fellow  creatures  is  a tribute 
for  the  great  heart  of  humanity. — 
from  “The  Blind,”  by  Harry  Best, 
Ph.  D. 


tal  for  that  state  is  only  4,205.  If 
that  proportion  holds  in  the  other  states, 
and  there  appears  no  reason  why  it 
should  not,  the  number  of  sightless 
persons  in  the  United  States  must  be 
in  the  neighborhood  of  104,000,  or 
about  100  per  100,000  population. 

Society’s  attitude  toward  these  peo- 
ple is  one  of  compassion.  Society’s  ac- 
tion toward  these  people  is  to  provide 
education  for  them,  more  or  less  hap- 
hazardly, and  to  give  them  alms  indis- 
criminately. The  blind  traditionally 
have  been  beggars  through  the  cen- 
turies, and  today  many  of  them,  if  not 


most,  still  stand  with  outstretched 
hands  for  the  coins  that  mean  so  little 
compared  to  the  great  wealth  of  the 
world  now  passing  through  their  very 
bodies  in  radio  waves. 

Those  who  are  born  blind,  it  is  true, 
now  have  great  care  taken  of  them  in 
many  of  the  states,  being  placed  in  in- 
stitutions where  they  are  taught  minor 
trades,  and  instructed  in  such  elemen- 
tary school  subjects  as  the  schools  may 
decide  it  is  feasible  to  teach.  One  or 
more  of  the  embossed  type  reading 
systems  of  course  is  essential. 

It  is  after  the  children  are  old  enough 
to  leave  their  school  and  return  to  their 
homes  that  the  great  time  of  testing 
and  trial  of  the  blind  comes.  In  many 
cases  the  want  of  sight  creates  a situ- 
ation beyond  the  power  of  the  blind  to 
meet.  The  family,  often  ashamed  of 
its  afflicted  member,  is  inclined  to  ne- 
glect to  give  more  than  the  barely  es- 
sential care.  Such  things  as  reading 
aloud  of  books  or  newspapers  seem  too 
great  a burden  to  the  sighted.  Leading 
the  blind  abroad  for  walks  or  to  attend 
the  theater,  concerts  or  lectures,  is  dis- 
tasteful. 

Only  those  blind  who  can  afford  to 
employ  a nurse  can  be  assured  of  a 
limited  freedom  of  movement  and  a 
flow  of  intellectual  stimulus.  The  ma- 
jority are  condemned  to  dependency, 
distress  and  want.  In  the  instances 
where  they  have  been  taught  a trade, 
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usually  their  earnings  are  so  small  as 
to  be  barely  sufficient  for  food  and 
clothing.  Probably  the  blind  who  tramp 
the  streets,  begging  with  little  trays  of 
chewing  gum  and  shoestrings,  are  fi- 
nancially better  off  than  most,  but  they 
are  far  in  the  minority.  Most  blind 
people  are  either  in  institutions,  or  in 
homes  from  which  they  seldom  step. 

The  greater  part  of  the  blind  popu- 
lation is  old.  Most  blindness  is  an 
affliction  of  old  age,  and  65  per  cent, 
of  the  sightless  are  too  old  to  learn  a 
trade  or  even  a useful  occupation. 
Thousands  of  old  blind  men  and  women 
sit  rocking  from  morning  to  night  with 
nothing  to  do,  waiting  for  time  to  pass, 
patient  sufferers  from  a fate  earned 
solely  by  living  to  an  advanced  age. 

The  problem  afforded  by  this  large 
body  of  the  blind  of  all  ages  attracted 
attention  early.  In  nearly  every  case 
the  efforts  made  were  aimed  at  mak- 
ing the  sightless  more  self-supporting 
and  less  dependent,  more  contented  and 
less  pitiable,  more  intelligent  and  less 
ignorant. 

Obviously  the  first  manner  of  in- 
structing the  blind  is  by  personal  in- 
struction, including  reading  aloud. 
This,  however,  can  be  had  only  by  those 
able  to  employ  readers  and  instructors 
specially  trained  in  working  with  the 
blind.  The  great  necessity  for  the 
blind  was  a means  of  reading,  of  do- 
ing without  personal  service.  Raised 
or  embossed  type  for  this  purpose  was 
first  invented  in  Spain  in  1517  and  went 
through  many  modifications  until  the 
present  several  blind  alphabets  in  raised 
type  were  evolved,  known  as  American 
Braille,  English  Braille,  New  York 
Point,  Line  letters,  and  Moon  system. 
When  alphabets  of  this  kind  became 
practical  and  instruction  was  given  in 
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them  to  blind  persons,  their  greatest 
handicap  became  apparent,  namely, 
their  expense.  A book  printed  in  type 
for  the  blind  will  cost  from  five  to  ten 
times  as  much  as  the  same  book  in  ink 
type,  and  it  will  be  three  or  four  times 
as  bulky.  Therefore,  but  few  blind 
persons  can  own  libraries,  and  must  de- 
pend on  the  circulating  libraries  of  the 
institutions  and  the  large  public 
libraries. 

In  addition,  there  are  several  maga- 
zines printed  for  the  blind,  the  leading 
one  being  the  “Matilda  Ziegler  Maga- 
zine for  the  Blind,”  printed  monthly  in 
New  York  City  on  an  endowed  press 
and  distributed  free  of  charge.  The 
edition  is  9,000  copies,  or  approximate- 
ly one-tenth  of  the  number  of  blind 
persons,  but  as  many  copies  go  to  in- 
stitutions and  libraries,  probably  the 
“Ziegler  Magazine”  reaches  the  ma- 
jority of  the  American  blind. 

These  books  and  magazines  are  con- 
sidered so  important  by  the  authorities 
that  they  are  carried  through  the  mails 
free  of  postage. 

In  speaking  of  the  “Ziegler  Maga- 
zine,” the  American  Encyclopedia  of 
Ophthalmology  says:  “During  this 

century  no  single  effort  in  behalf  of 
the  blind  has  brought  so  much  happi- 
ness to  those  who  spend  their  lives  in 
darkness.” 

Probably  that  verdict  will  have  to  be 
revised  as  radio  spreads  its  benefits 
among  the  blind.  Walter  G.  Holmes, 
editor  of  the  Ziegler  Magazine,  said  in 
a recent  issue:  “1  believe  that  the  time 
is  coming,  and  not  in  the  far  distant 
future,  when  by  the  use  of  radio  the 
blind  will  sit  in  their  homes  in  any  part 
of  the  country  and  hear  news  of  the 
day  at  a certain  hour,  music  at  a cer- 
tain hour,  and  a book  read  at  a certain 


hour.  A number  of  these  radiophones 
are  in  constant  use  in  various  parts  of 
the  country.”  After  explaining  brief- 
ly the  installation  of  a set  and  the  dif- 
ficulties due  to  interference,  static,  and 
— to  the  average  sightless  person — the 
high  price,  these  cheering  words  are 
added : “We  suggest  that  our  readers 
just  be  patient,  and  as  developments 
occur  we  will  keep  them  informed  and 
let  them  know  just  as  soon  as  the  in- 
struments are  in  practical  use  and  with- 
in the  reach  of  all.  I believe  that  in 
time  each  community  will  feel  that  it 
should  take  an  interest  in  helping  the 
blind  residents  to  secure  one  of  these 
instruments.” 

The  major  difficulty  of  furnishings 
radio  for  the  blind  is  the  cost.  The 
majority  of  the  blind  are  impecunious, 
and  the  institutions  in  which  some  of 
them  work  or  live  likewise  are  strug- 
gling. Nevertheless,  many  sightless 
men  and  women  today  are  living  as  they 
never  lived  before  the  radio  telephone 
became  a reality. 

Charles  Burrows,  a Civil  War  vet- 
eran and  a leader  in  the  fast-disappear- 
ing G.A.R.,  has  a receiving  set,  and  re- 
cently, when  William  Wade  Henshaw 
sang  at  WJZ  wrote  the  following  letter : 

“As  one  of  the  vast  audience  which  lis- 
tened to  the  ‘Impresario’  last  evening  I gladly 
accept  your  invitation  to  let  you  know  some- 
thing of  my  impressions. 

“I  could  hear  everything  distinctly  and 
with  so  great  a pleasure  that  I was  frequently 
tempted  to  join  the  applause,  forgetting  for 
the  moment  that  I was  more  than  eight  miles 
distant.  It  needed  only  the  sight  of  the  artists 
to  complete  one’s  enjoyment.  That  enjoy- 
ment I cannot  have  by  reason  of  blindness, 
but  thanks  to  the  radio  apparatus  I have  had 
the  pleasure  of  hearing  many  things,  and 
none  more  delightful  than  your  rendering  of 
the  ‘Impresario’  for  which  I thank  you  and 
ask  you  to  convey  my  thanks  to  each  member 
of  your  company.” 

Another  blind  person,  .Miss  Leila 
Holterhoff,  of  New  York  City,  who 
has  pursued  her  education  to  the  point 
of  taking  a medical  degree  and  who  is 
prominent  in  welfare  work,  stated  to 
The  Wireless  Age  : “I  believe  that  the 
radiophone  will  be  the  greatest  single 
force  in  history  in  ameliorating  the  con- 
dition of  the  blind.” 

Not  only  are  individuals  profiting 
from  radio  through  the  ownership  of 
sets,  but  institutions  likewise  are  mak- 
ing use  of  broadcasting.  So  far,  com- 
paratively few  have  been  able  to  se- 
cure receiving  sets,  as  $250,  the  cost  of 
an  average  set  complete  with  a loud 
speaker,  is  a great  deal  of  money  to 
an  organization  that  is  continually  beg- 
ging in  order  to  pay  its  running  ex- 
penses. 

Probably  the  first-  organization  for 
the  blind,  at  least  in  New  York  City, 
to  make  systematic  use  of  radio  was 
the  N.  Y.  Guild  for  the  Jewish  Blind, 
which  in  September  secured  a modest 
(Continued  on  page  40) 


Pioneer  work  in  wireless  for  the  blind  was  done  in  this  class  in  September.  1921,  when 
blind  boys  were  taught  the  code  and  received  bioidcast  press  m.ssages 
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Olga  Cook  Says: 

“Studio  Attendants  Are  ‘Models;’  Their  Expressions 
Give  You  a Key  to  the  Radio  Audience” 


Tells  How  She  Solved 
Problem  of  Gauging 
Her  Efforts 

HOW  does  a singer  over  the  radio 
telephone  know  whether  she  is 
or  is  not  making  a favorable 
impression  upon  those  who  listen  in  ? 

Is  it  possible  to  know  ?— Since  her  audi- 
ence is  “invisible,”  how  then  can  she 
guide  herself  as  she  does  when  she  is 
face  to  face  with  a public  over  the  foot- 
lights? 

These  are  questions  I asked 
the  smiling  blonde  star  of  the 
musical  comedy  success,  “Blos- 
som Time,”  and  although  Olga 
Cook  has  only  had  but  one  ex- 
perience in  broadcasting  and  has  never 
passed  through  the  somewhat  similar 
experience  of  recording  music  records, 
she  answered  without  hesitation. 

She  told  how  she  had  gone  into  the 
broadcasting  studio  of  WJZ  to  sing  the 
“Song  of  Love,”  which  is  the  hit  of 
her  show,  and  even  in  the  short  time 
that  it  takes  to  repeat  the  lines,  she  had 
grasped  the  fundamental  rule  of  suc- 
cessful radio  telephone  singing.  The 
attendants  became,  to  her,  a sort  of 
s[>ecimen  public. 

“A  singer  wants  to  see  her  audience,” 
she  told  me.  “It  is  almost  a necessity. 
Success  depends  largely  upon  the  ar- 
tist's ability  in  catching  the  sympathy 
of  those  who  hear  her.  When  you 
are  facing  the  audience  in  the  theatre 
you  know  how  you  are  ‘going  over.’ 

If  the  audience  is  noisy,  talkative  or 
restless,  you  may  be  sure  that  their 
minds  are  on  anything  but  your  singing. 

But  if,  on  the  other  hand,  the  big  audi- 
torium is  quiet  and  the  expressions  on 
the  faces  before  you  are  tuned  to  the 
words  you  are  singing,  then  you  know 
you  have  scored. 

“This  holds  true  equally  well  for 
singing  over  the  radio  telephone,  de- 
spite the  fact  that  it  is  a physical  im- 
possibility to  see  the  great  mass  of 
your  listeners. 

Singer’s  Last  Hope 
“There  remains  one  opportunity, 
however,  for  the  singer  and  this  oppor- 
tunity she  must  grip  with  all  the  fer- 
vor and  tenacity  at  her  command. 

“That  last  hope  is  the  few  who  hap- 
pen to  be  with  you  in  the  broadcasting 
studio.  It  is  all-important  to  watch 
their  expressions,  because  after  all  they 


are  representative  of  the  other  hun- 
dreds of  thousands  who  are  hearing 
you.  It  is  as  if  they  were  the  ‘models’ 
of  this  vast  audience  much  as  a gigan- 
tic ocean  vessel  has  in  its  model  an 
exact  replica. 

“It  is  doubly  important  to  catch  the 
interest  of  these  ‘studio  companions.’ 
They  hear  so  many  sing,  that  you  may 
be  sure  if  you  hold  their  attention,  you 
are  ‘going  over.’ 

“Another  thing  that  impressed  me  in 
my  broadcasting,”  she  added,  reflec- 
tively, “was  the  ghastly  silence  around 
me.  It  was  rather  uncanny  and  utterly 
unlike  anything  that  I had  ever  been 
through  before.” 

Radio  No  Competitor 

Then,  thoughtfully:  “I  believe  the 
possibilities  of  radio  are  tremendous, 
but  do  not  believe  that  it  will  ever  seri- 
ously compete  with  the  stage,  where 
sight  is  an  all-important  factor.” 

Olga  Cook  is  well  known  to  theatre 
goers.  Before  joining  the  Blossom 
Time  Company  she  was  a star  on  the 
vaudeville  stage  playing  in  B.  F.  Keith 
houses.  Her  voice  is  unusually  rich  in 
tone  and  her  stage  presence  remark- 
able. She  is  of  the  striking  blonde 
type,  about  five  and  one-half  feet  tall, 
and  she  radiates  the  out-of-doors  atmo- 
sphere. Her  success  on  Broadway  was 


Musical  Comedy  Star 
Explains  Her  Success 
to  Interviewer 

assured  following  her  rather  unusual 
debut  in  “Blossom  Time”  and  listeners- 
in  on  the  radio  telephone  are  eagerly 
looking  forward  to  the  time  when  they 
may  have  the  privilege  of  hearing  her 
once  more. 

She  told  me  of  a conversation  she 
had  some  years  ago  with  a lighthouse 
keeper  up  along  the  rocky  coast  of 
Maine.  It  was  during  a week  she 
was  playing  in  a small  vaudeville 
theatre  and  some  members  of  the 
show  conceived  the  idea  of 
brightening  the  day  somewhat  by 
taking  a trip  out  to  the  light- 
house that  reared  so  majestically  far 
out  in  the  ocean. 

They  chartered  a stout  motor  boat 
in  the  morning,  and  in  about  a half 
hour  reached  the  sentinel  of  the  sea. 

The  lighthouse  keeper  proved  to  be 
one  of  those  grizzled  natives,  with 
facial  features  as  weatherbeaten  as  the 
very  lighthouse.  He  welcomed  the  visi- 
tors, as  only  one  can  who  is  continually 
shut  off  from  the  world. 

Lonely  Lighthouse  Life 
“He  showed  us  about,”  Miss  Cook 
said,  “and  then  offered  a cup  of  tea. 
And  we  sat  about  the  rough,  wooden 
table,  listening  to  the  stories  he  had  to 
tell  of  the  lonely  nights  spent  out  there, 
of  the  shipwrecks,  the  rescues,  and  all 
of  the  other  sordid  glamour  of  the  sea. 

“ ‘Folks  up  there  on  the  mainland 
really  do  not  appreciate  what  a luxury 
you  entertainers  are,’  he  told  us.  ‘I 
was  reading  in  the  papers  how  they 
came  to  hear  and  see  you  last  Monday. 
Nothing  like  that  for  us,  ever.  But  I 
wonder.’  And  he  assumed  a quizzical 
expression,  little  knowing,  though,  how 
truly  he  was  reading  the  future. 

“ ‘I  wonder  when  the  time  will  come 
when  we  out  here  will  be  able  to  hear 
you  all  sing  at  the  same  time  those  in 
the  theatres  are  hearing  you.  I believe 
that  time  will  come.  Your  voice  will 
be  made  to  travel  through  the  air  and 
into  this  lonely  house.  Man  will  invent 
such  an  instrument.’ 

“And  I hope,”  she  concluded,  “that 
that  old  sentinel  will  be  the  first  of  all 
the  lighthouse  keepers  to  get  a radio 
receiver.  What  a blessing  it  will  be  for 
him !” 
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Powerful  Church  Station 

T T is  not  uncommon  to  hear  of 
1 churches  installing  radio  broadcast- 
ing stations,  but  the  First  Baptist 
church  of  Shreveport,  La.,  is  using  a 
radio  on  a scale  hitherto  unapproached. 
The  new  church  edifice,  erected  at  a 
cost  of  $500,000  has  installed  in  a ten- 
story  tower  a powerful  radio  broad- 
casting station.  The  auditorium  of  the 
church  seats  seven  thousand  persons 
and  is  located  in  the  heart  of  the  busi- 
ness district  of  the  city. 

It  is  stated  that  many  small  churches 
in  the  southwest  have  installed  receiv- 
ing outfits  to  take  advantage  of  the 
offers  of  the  Shreveport  church.  A 
good  many  of  these  churches  are  with- 
out pastors  and  are  able  to  have  ser- 
mons only  at  irregular  intervals,  but 
with  the  radio  this  inconvenience  will 
be  eliminated. 


First  Radio  Evangelist 
DAUL  RADER,  evangelist,  con- 
ducted  the  first  radio  revival  ever 
given,  pleading  with  sinners  to  repent 
and  calling  for  converts  to  Christian- 
ity. In  the  broadcasting  station  atop 
city  hall,  Chicago,  coat  off,  fists  wav- 
ing, biceps  knotting,  the  revivalist  who 
launched  his  Chicago  campaign  in  his 
new  gospel  tabernacle  went  at  his 
myriad  listeners  as  though  they  were 
at  the  foot  of  his  pulpit.  A brass 
quartet,  two  cornets  and  two  trombones 
played  hymns  into  the  receiving  appa- 
ratus and  to  complete  the  program 
Rader  sang.  He  had  previously  opened 
his  fifteen-minute  revival  with  prayer. 

“One  hundred  thousand  sinners 
within  sound  of  my  voice  today  must 
be  saved,”  he  thundered  into  the  broad- 
caster. “The  world  is  drifting.  Crime 
rules  and  the  temporal  officials  are 
blamed  when  religion  and  religion  only, 
nonsectarian,  unquibbling,  undogmatic 
religion  will  bring  the  peace  you  pray 
for.  All  who  hear  me  and  wish  to  ac- 
cept Christianity  come  to  the  taber- 
nacle and  I will  pray  with  each  in- 
dividually.” 

Mr.  Rader,  who  keeps  fit  by  main- 
taining his  old  skill  as  a boxer,  having 
been  a sparring  partner  for  Jeffries 
and  Fitzsimmons  in  other  years,  put 
in  as  strenuous  a fifteen  minutes  as  he 
has  ever  done  in  the  pulpit,  he  said  at 
the  conclusion  of  his  meeting. 


Radio  for  Apartments  . 

'T'lIE  increasing  popularity  of  the 
1 radio  telephone  is  plainly  evidenced 
by  the  volume  of  requests  being  re- 
ceived by  several  of  the  large  real  es- 
tate companies  from  tenants  who  de- 
sire to  erect  aerials,  with  the  result  that 
it  is  planned  to  wire  a number  of  the 
larger  apartment  houses  along  Park  and 
Fifth  Avenues,  New  York  City,  and 
equip  them  with  radio  telephone  service. 


Principal  Broadcasting  Stations 

KYW— M0  Matin.  Dally.  • P.M.  Caatral  tlM,  » 
P.M.  sartor*  tin*.  Wostiogtieuse  Stotlea 
located  it  Chicago.  III. 

KDKA— 360  Meters.  Dally.  8 to  10  P.M.  Weet- 
logbeuM  8 tot  I m located  at  East  Pittsburgh. 

WBZ — 360  meters.  8undays.  Mendays,  Wednesdays 
and  Fridays.  8 P.  M.  Westing  house  8totiea 
I seated  at  8pringfield.  Mass. 

WGI — 360  meters.  Evenings.  American  Radis  and 
Research  Cerperatien  statiea  lecated  at  Mad- 
fard  Hillside,  Mass. 

WAY — 360  maters.  Tuesdays.  Thursdays  and  Fri- 
days, 7 P.  M.  General  Electric  Ce. 
Stotien  located  at  Schenectady,  N.  Y. 

WJZ— 360  meters.  Daily.  II  A.M.  to  10  P.M. 
Radie  Corporation •Westingheuse  8tatian  lo- 
cated at  Newark.  N.  J. 

WVP — 1450  meters.  Evenings.  9 te  9:55  o'clock, 
exoept  Sundays  and  Holidays.  8lgnal  Corps, 
Bedlee’s  Island  New  York  Harbor. 

WWJ — 360  meters.  Daily,  The  Detroit  News,  De- 
troit Mleh. 

KYJ — Lee  J.  Meyberg  Co.,  Les  Angeles.  Cal. 

KDN — Lee  J.  Meyberg  Co.,  8an  Francisco,  Cal. 

WGR— Federal  Telephone  & Telegraph  Co..  But- 
fate,  N.  Y. 

WOK— Arkansas  Light  & Power  Co.,  Pine  Bluff, 


WLB — Crssley  Mfg.  Co..  Cincinnati,  Ohle. 

WOC — Palmer  8choel  ef  Chirepractio,  Davenport 
la. 

WLB— University  of  Minnesota.  MlAneapells. 

Minn. 


Stations  Broadcasting  Music  and 
Speech  on  360  Meters 

Additional  List  to  Those  Previously  Published 


WGF  The  Register  & Tribune Dea  Moines,  Iowa 

WGM  Georgia  Railway  & Power  Co.  (Atlanta 

Construction)  Atlanta,  Ga. 

WGU  The  Fair  Chicago,  111. 

WGV  Interstate  Electric  Co New  Orleans,  La. 

WHO  West  Virginia  University . .Morgantown,  W.  Va. 

WHN  Ridgewood  Times  Printing  A Pub.  Co. 

Ridgewood.  N.  Y. 

WHX  Iowa  Radio  Corporation Des  Molnea,  Iowa 

WIK  K.  A L.  Electric  Co McKeesport.  Pa. 

WIL  Continental  Electrical  Supply  Co., ..Wash.,  D.  C. 

WIP  Olmbel  Brothers  Philadelphia.  Pa. 

WIZ  Clno  Radio  Mfg.  Co Cincinnati,  Ohio 

WJD  Richard  H.  Howe Granville.  Ohio 

WJT  Electric  Equipment  Co Erie,  Pa. 

WKC  Joseph  M.  Zsmolskl  Co Baltimore,  Md. 

WKN  Rlechman-Oroeby  Co Memphis,  Tenn. 

WKY  Oklahoma  Radio  Shop Oklahoma  City,  Okla. 

WMA  Arrow  Radio  Laboratories Anderson,  Ind. 

WMB  Auburn  Electrical  Co Auburn,  Me. 

WMC  Columbia  Radio  Co Youngstown.  Ohio 

WMU  Doubleday-IIlll  Electric  Co Pittsburgh.  Pa. 

WNJ  Shotton  Radio  Mfg.  Co Albany,  N.  Y. 

WNO  Wireless  Telephone  Co.  of  Hudson  County,  N.  J., 

Jersey  City.  N.  J. 

WOE  Buckeye  Radio  Service  Co Akron,  Ohio 

WOI  Iowa  State  College Ames.  Iowa 

WOO  John  Wanamaker  Philadelphia.  Pa. 

WPA  Fort  Worth  Record Fort  Worth,  Texas 

WPE  Central  Radio  Co Kansas  City.  Mo. 

WPG  Nushawg  Poultry  Farm New  Lebanon,  Ohio 

WPI  Electric  Supply  Co Clearfield,  Pa. 

WPJ  St.  Joseph’s  College  Philadelphia,  Pa. 

WPL  Fergus  Electric  Co Zanesville.  Ohio 

WPM  Thomas  J.  Williams Washington,  D.  C. 

Wpo  United  Equipment  Co Memphis,  Tenn. 

WRM  University  of  Illinois Urbana.  III. 


WRP  Federal  Institute  of  Radio  Telegraphy, 

Camden.  N.  J. 

WRR  City  of  Dallas  (Police  and  Fire  Signal 

Department)  Dallas.  Tex. 

WRW  Tsrrytown  Radio  Research  Laboratory, 

Tarrytown.  N.  Y. 

W8B  Atlanta  Journal  Atlanta,  Ga. 

W8L  J-  A M.  Electric  Co Utica.  N.  Y. 

W8N  Shin  Owners  Radio  Service  Norfolk.  Va. 

W8V  L.  M.  Hunter  and  G.  L.  Carrington. 

Little  Rock,  Ark. 

W8X  Erie  Radio  Co Erie.  Pa. 

W8Y  Alabama  Power  Co Birmingham,  Ala. 

WTO  Kansu  State  Agricultural  College. 

Manhattan.  Kana. 

WTK  Paris  Radio  Electric  Co Paris,  Tex. 

WTP  George  M.  McBride Bay  City,  Midi. 

WWB  Dally  News  Printing  Co Canton,  Ohio 

WWI  Ford  Motor  Co Dearborn,  Mich. 

WWL  LoTola  University  New  Orleans,  La. 

WWT  McCarthy  Bros.  A Ford Buffalo.  N.  Y. 

WWZ  John  Wanamaker New  York.  N.  Y. 

KDYL  Telegram  Publishing  Co.. Salt  Lake  City,  Utah 

KDYM  Savoy  Theatre San  Diego,  Calif. 

KDYN  Great  Western  Radio  Corp.  .Redwood  City,  Calif. 

KDYO  Carlson  A Slmpaon San  Diego,  Calif. 

KDYQ  Oregon  Institute  of  Technology ..  Portland,  Oreg. 
KDYR  Pasadena  Star -News  Publishing  Co., 

Pasadena.  Calif. 

KLX  Tribune  Publishing  Co Oakland.  Calif. 

KNX  Electric  Lighting  Supply  Co.  Loe  Angeles,  Calif. 

KQ|  University  of  California Berkeley.  Calif. 

KYI  Alfred  Harrell  Bakersfield,  Calif. 

KZV  Wenatchee  Battery  A Motor  Co., 

Wenatchee,  Waah. 

WAAD  Ohio  Mechanics  Institute Cincinnati,  Ohio 

WCAB  Newburgh  News  Printing  A Publishing  Co., 

Newburgh.  N.  Y. 

WCAC  John  Fink  Jewelry  Co Fort  Smith,  Ark. 

WCAD  Lawrence  University Canton,  Ohio 

WCAE  Kaufman  A Baer  Co Pittsburgh,  Pa. 

WCAG  Dally  States  Publishing  Co New  Orleans.  La. 

WCAJ  Nebraska  Wesleyan  University. 

University  Place,  Nebr. 

WCAK  Alfred  P.  Daniel Houston,  Tex. 

WCAL  St.  Olaf  College Northfleld.  Minn. 

WCAM  VtUanora  College  Vlllanova.  Pa. 

WCAN  Southeastern  Radio  Telephone  Co.. 

Jacksonville.  Fla. 

WCAO  Sanders  A Stayman  Co Baltimore,  Md. 

WCAP  Central  Radio  Service Decatur,  111. 

WCAQ  Tri-State  Radio  Mfg.  A Supply  Co.. 

Defiance,  Ohio 

WCAR  Alamo  Radio  Electric  Co San  Antonio,  Tex. 

WCA8  William  Hpod  Dunwoody  Industrial  Institute 

Minneapolis,  Minn. 

WCAT  South  Dakota  State  School  of  Mines, 

Rapid  City,  8 Dak. 
WCAU  Philadelphia  Radiophone  Co. . .Philadelphia,  Pa. 


WCX  Detroit  Free  Tress Detroit.  Mich. 

WHB  Sweeney  School  Co Kansas  City,  Mo. 


Genuine  Radio  Sleuth 

VUILLIAM  J.  BURNS,  Chief  of 
’ ’ the  Department  of  Justice,  Bureau 
of  Investigation,  told  a story  recently 
in  which  radio  took  the  part  of  Sher- 
lock Holmes.  A dapper  young  man 
appeared  one  day  before  the  sales  man- 
ager of  a large  radio  manufacturing 
plant,  and  explained  that  he  wanted  to 
purchase  a very  fine  receiving  set  for  a 
local  high  school.  He  was  greeted  cordi- 
ally and  the  best  of  the  house’s  sets  were 
demonstrated.  Ordering  an  expensive 
set,  he  managed  somehow  to  secure  de- 
livery without  payment,  and  then  dis- 
appeared. The  set  also  vanished  from 
the  place  it  had  been  shipped  to  origin- 
ally much  to  the  chagrin  of  the  manu- 
facturers who  decided  to  advertise  their 
loss  through  radio  itself,  being  able  to 
give  a very  accurate  description  of  the 
young  man,  who  had  a noticeable  scar 
on  his  cheek. 

Chapter  two  opens  in  an  apartment 
where  a genial  and  fine  appearing 
young  man,  with  a scar  on  his  cheek, 
is  entertaining  his  friends  with  a new 
receiving  set.  Suddenly  the  instrument 
begins  to  tell  of  the  manufacturer’s  loss 
and  give  a detailed  description  of  the 
thief — unmistakably  the  host!  The 
consternation  of  the  guests  may  be 
imagined.  The  next  morning  a very 
worried  mother  paid  for  the  instrument 
which  her  son  had  wanted  so  badly,  he 
had  evolved  the  above  scheme  for  get- 
ting it,  whereupon  the  manufacturer 
dropped  the  matter. 


“Not  Only  for  Children” 

“DADIO  telephony  is  not  for  men, 
moys  and  girls  only,”  said  Ed- 
ward D.  O’Dea,  of  a Buffalo  firm, 
speaking  before  the  Buffalo  Women’s 
City  Club  in  the  Iroquois  hotel.  “Ra- 
dio is  as  much  a thing  for  the  women 
as  it  is  for  anyone.” 

Mr.  O’Dea  explained  the  workings 
of  a radio  set  and  with  a working  model 
demonstrated  how  messages  were  re- 
ceived. 

The  wireless  telephone,  Mr.  O’Dea 
pointed  out,  is  one  of  the  greatest  in- 
fluences on  home  life  today.  It  is  a 
means  of  keeping  the  young  people  at 
home  evenings  instead  of  seeking  pleas- 
ure in  other  places. 


“In  a New  Era!” 

pOR  the  second  time  a judge  has 
A ruled  that  radio  transmitting  is  not 
a “nuisance.” 

Chancellor  J.  E.  Martineau,  of  Pulas- 
ki Chancery  Court,  Arkansas,  ruled  in 
this  way  when  he  refused  to  issue  an 
order  restraining  enthusiasts  from 
transmitting  between  9 p.m.  and  7 a.m. 
The  complainants  objected  to  “buzz- 
ing noises.”  The  chancellor  said  that 
“we  are  in  a new  era.  We  must  be- 
come accustomed  to  the  buzz.” 
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Radio  in  the  Great  Outdoors 

Vacation  Time  Throngs  the  Woods  and  Waters  with  Wireless  Enthusiasts 

Who  Cany  Their  Hobby  with  Them 

By  Sam  Loomis 


THIS  year  as  never  before  the 
great  American  vacation  grounds 
are  linked  to  tl^e  centers  of  popu- 
lation from  which  their  visitors  come. 
The  radiophone  is  bringing  to  sea- 
shore, lake  and  mountain,  to  yacht, 
motorboat  and  automobile,  the  news, 
music,  speeches  and  lectures  of  the  na- 
tional network  of  broadcasting  stations. 

No  longer  does  a vacation  in  the 
country  mean  putting  up  with  cracked 
phonograph  records,  pianos  that  date 
back  to  the  flood,  and  newspapers  one 
or  two  days  old.  No  longer  does  a 
camping  or  canoe  trip  in  the  forests 
mean  a complete  separation  from  the 
rest  of  the  world. 

Amateurs  skilled  in  code  communi- 
cation for  years  have  been  taking  their 
receiving  sets  along  on  vacations,  and 
a few  even  have  carted  their  transmit- 
ting apparatus  about.  This  year,  how- 
ever, more  radio  apparatus  has  gone 
on  tour  than  ever  before  in  the  history 
of  the  world,  for  the  vast  general  pub- 
lic, listeners-in  since  the  Winter, 
doesn’t  want  to  lose  its  contact  with 
the  broadcasting  stations. 

Hence  almost  any  outdoor  center  this 
Summer  is  likely,  in  fact,  more  than 
likely,  to  have  one  or  more  radio  re- 
ceiving sets.  Camps  for  boys  and  girls, 
study  camps,  fishing  clubs,  engineering 
school  camps,  bungalow  colonies,  yacht 
clubs,  lake  colonies,  mountain  top  re- 
sorts, wayside  automobile  camps,  min- 
ing and  lumber  camps,  and  just  plain 
camps — today  all  use  radio  to  tap  the 
currents  of  the  world. 

The  amateurs  years  ago  were  the 
first  to  demonstrate  the  possibilities  of 
Summer-resort  radio,  long  before  the 
radio  telephone  was  more  than  a hope 
in  the  minds  of  those  who  were  experi- 
menting with  arc  transmission. 

Every  locality  has  its  own  radio  char- 
acteristics, just  as  it  has  its  climatic  and 
topographical  individuality.  You  have 
to  visit  a place  in  order  to  enjoy  the 
climate  and  admire  the  views,  and  like- 
wise you  have  to  listen  in  when  you  get 
there  to  discover  just  what  traffic  can 
be  heard  in  the  air. 

This  is  the  great  fascination  of  va- 
cationing with  a radio  set.  The  ama- 
teur who  has  worked  his  neighborhood 
and  maybe  the  nearby  districts  as  well 
during  the  Winter,  wonders  what  con- 
ditions he  will  find  in  the  new  location. 
Putting  up  a make-shift  aerial,  making 


Woof  Woof  listens  in  and  says  “It's  a bear!” 


as  good  a ground  as  he  can,  he  hastens 
to  hook  on  his  set  and  listen. 

DIT  DIT  DAH  DAH  DAH  DIT 
DAH  DIT  DIT  DIT 

And  down  goes  a note : “2AS.”  That 
is  a new  station.  Who  is  2AS?  The 
message  is  copied,  and  then  a reply 
from  2XY.  The  air  is  full  of  new  sta- 
tions that  the  listener  had  never  heard 
before. 

Trying  a longer  wave  length,  he 
breaks  in  on  a strange  commercial  sta- 
tion. Another  change,  and  a ship  js 


heard.  Still  another  turn  of  the  knobs, 
and  a new  district  comes  swinging  in. 
Fading  has  a new  periodicity ; at  home, 
signals  from  certain  points  of  the  com- 
pass always  faded  in  a certain  manner, 
and  a different  degree  at  other  points. 
At  the  Summer  camp,  all  these  condi- 
tions are  changed,  and  points  that  pre- 
viously were  inaudible  may  come  in 
with  great  strength,  while  some  that 
were  the  most  easily  heard  at  home  may 
be  beyond  audition  at  the  new  location. 

The  amateur,  fascinated,  sits  for 
hours  with  the  headphones  clamped  to 
his  ears,  copying  station  after  station. 
The  great  outdoors  calls  at  the  door  of 
his  shack  or  tent— but  the  only  calls 
the  amateur  listens  to  are  the  numerals 
and  letters  that  flash  through  the  ether. 
He  is  too  busy  exploring  the  local  ra- 
dio country  to  ramble  through  the 
woods  and  fields  about  him,  or  to  pay 
attention  to  the  lake  or  river  or  bay 
or  sea  beside  which  he  sits. 

When  the  “radio  country”  has  been 
charted,  so  to  speak,  then  he  will  per- 
haps allow  the  rest  of  the  party,  im- 
patiently waiting  a chance  at  the  set, 
to  listen  in  while  he  goes  out  into  the 
open— to  gaze  at  hill  and  dale  and 
wonder  why  it  is  that  signals  seem  to 
come  in  with  great  strength  over  or 
through  the  mountains  to  the  north 
west,  while  hardly  any  seem  to  be  able 
to  pass  through  the  broad  flat  valley  to 
the  east.  “Radio  exploring”  is  the  most 
fascinating  of  the  amateur’s  Summer 


me  secs  used  ot  course  vary  fr 
the  simple  crystal  to  the  most  el 
orate  bulb  installation.  Because  of 


Radio  receiving  sets  now  are  part  of  the  equipment  of  many  Boy  Scout  camps,  afford- 
ing entertainment  and  instruction  at  the  same  time 
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extreme  portability  and  lack  of  bat- 
teries, probably  the  crystal  set  is  the 
most  popular  for  vacation  trips,  and 
hence  it  may  be  estimated  that  about 
70  per  cent,  of  the  receiving  sets  in  va- 
cation use  have  crystal  detectors.  These 
of  course  are  entirely  satisfactory  for 
limited  distances,  and  are  being  used 
in  all  the  resorts  near  the  big  cities. 
The  Adirondacks,  for  instance,  this 
Summer  are  literally  full  of  them,  prof- 
iting by  the  powerful  broadcasting  sta- 
tion of  the  General  Electric  Company 
at  Schenectady,  N.  Y.,  and  the  shores 
of  the  Great  Lakes  likewise  are  dotted 
with  enthusiasts  who  listen  to  the  code 
traffic  of  the  steamers  and  to  the  broad- 
casting stations  at  Buffalo,  Cleveland, 
Chicago,  Detroit,  Dayton  and  Toledo. 

The  main  difficulty  in  the  use  of  the 
bulb  set  for  temporary  installations  is 
the  weight  of  the  storage  battery.  In 
the  case  of  the  motorist,  however,  this 
is  easily  overcome,  for  the  car  can  carry 
the  wireless  equipment,  and  it  even  is 
possible  to  use  the  starting  and  lighting 
battery  of  the  automobile  for  lighting 
the  bulb  filaments.  Many  motorists 
are  doing  this  very  thing. 

In  fact,  so  general  has  become  the 
custom  among  owners  of  bulb  receiv- 
ing sets  that  one  automobile  manufac- 
turer, the  Chevrolet  Motor  Co.,  this 
Spring  began  to  offer  a sedan  model 
fully  equipped  with  a Westinghouse 
RC  set,  including  a loop  aerial,  with 
connection  to  the  car's  regular  battery 
for  the  necessary  current.  This  has 
proved  a successful  installation,  though 
of  course  the  engine  of  the  car  must 
not  be  running  when  it  is  desired  to 
receive,  on  account  of  interference 
from  the  ignition  system. 

By  far  the  greater  portion  of  the 
radio  receiving  sets  used  by  motorists, 
however,  instead  of  being  installed 
more  or  less  permanently  on  their  cars, 
are  merely  transported  in  them,  being 


THE  WIRELESS  AGE 

put  in  operation  at  the  end  of  each  day 
when  camp  is  made  for  the  night,  and 
a semi-permanent  installation  made 
when  the  destination  is  reached. 

There  are  two  items  that  sometimes 
give  trouble  in  vacation  installations — 
the  aerial  and  the  ground.  Trees  of 
course  are  easy  to  fasten  aerials  to,  es- 
pecially if  there  is  a rising  young  man 
in  the  party.  The  ground  connection 
is  a bit  more  difficult  unless  some  part- 
ly-buried pipes  are  handy.  Dropping 
a bare  wire  in  a lake  or  bed  of  a stream 
often  is  the  easiest  plan  to  follow. 

Kite  Experiments 

From  these  simple  practices  the 
stunts  tried  by  wireless  fans  run  all  the 
way  to  the  use  of  kites  and  even  bal- 
loons. One  internationally-known  am- 
ateur some  years  ago  experimented 
with  kite  aerials,  flying  the  kites  from 
the  deck  of  his  motorboat.  By  send- 
ing the  kite  up  to  an  altitude  of  about 
1,000  feet  he  discovered  that  he  could 
overcome  many  of  the  limitations  of 
his  locality,  copying  stations  not  pre- 
viously heard,  whether  because  of  pe- 
culiar local  conditions,  or  because  of 
distance. 

The  drag  of  the  kite,  however,  made 
the  length  of  the  aerial  wire  so  great 
that  some  difficulty  was  experienced  in 
tuning  the  shorter  wave  lengths,  and  in 
order  to  secure  a more  vertical  wire  it 
was  decided  to  try  a balloon.  A small 
one  accordingly  was  secured,  inflated, 
and  sent  aloft,  with  remarkable  results 
until  suddenly  it  was  noticed  that  the 
signals  were  becoming  weaker  and 
weaker.  On  going  on  deck,  the  aerial 
was  found  trailing  in  the  water,  and  the 
tatters  of  the  balloon  floating  on  the 
surface.  The  heat  had  expanded  the 
gas  in  the  balloon  and  burst  it.  That 
was  the  last  experiment  with  a bal- 
loon— the  operation  was  successful,  but 
the  balloon  died ! 


The  ground  used  on  this  motor  boat 
consisted  of  a series  of  copper  plates 
fastened  along  the  keel  of  the  boat 
As  the  boat  was  used  in  salt  water  in 
and  around  Long  Island,  the  ground 
was  a perfect  one. 

In  other  installations  on  motor  boats, 
trailing  wires  have  been  used,  but  these 
sometimes  have  a way  of  getting  tan- 
gled up  in  the  propeller,  for  when  the 
boat  anchors  for  the  night  it  is  sure  to 
be  swung  about  by  wind  and  tide.  In 
cases  where  the  boat  is  tied  up  to  a 
steel  buoy,  anchored  to  the  bottom  by  a 
cable  leading  to  a cement  block  im- 
bedded in  the  mud,  the  ground  wire 
frequently  is  attached  to  the  buoy. 

Other  grounds  on  a motor  boat  con- 
sist of  the  frame  of  the  engine,  the 
metal  piping  of  the  cooling  system  or 
of  the  toilet,  while  a counterpoise  can 
be  arranged  by  running  a wire  com- 
pletely around  the  boat,  inside  or  out- 
side. All  these  have  been  used  by  va- 
rious experimenters,  though  the  use  of 
copper  plates  on  the  bottom  of  the  boat 
probably  has  proved  the  most  success- 
ful. 

On  dry  land,  grounding  problems  de- 
pend on  the  degree  of  dryness — the 
dryer  the  land,  the  poorer  the  ground. 
Where  plenty  of  wire  is  available,  a 
counterpoise  often  is  the  best  thing  to 
use.  However,  except  in  the  case  of 
parties  exploring  the  Great  American 
Desert,  where  the  land  is  loose  sand 
and  no  trees  are  to  be  seen,  most  Sum- 
mer visitors  select  places  provided  with 
plenty  of  water.  The  visitors  to  the 
desert,  of  course,  now  take  radio  send- 
ing sets  along  for  the  sake  of  safety, 
so  that  they  can  communicate  with  the 
nearest  station  and  secure  help  should 
some  mishap  befall  the  expedition,  just 
as  Amundsen  and  other  explorers  now 
carry  radio  equipment. 

Water  Means  Good  Ground 

For  the  average  person,  however,  a 
Summer  trip  means  a visit  to  the  sea- 
shore, to  a lake  or  river.  What  is  a 
camp  without  a swim  ? Even  for  those 
who  neither  hang  their  clothes  on  a 
hickory  limb  nor  go  near  the  water,  ad- 
jacent bodies  of  water  are  considered 
indispensable  to  Summer  resorts — they 
cool  the  air  and  attract  the  young  folks. 

Where  there  is  water  there  is  good 
ground  for  the  radio  set.  Often  a hole 
dug  down  a few  feet  will  reveal  a suit- 
ably moist  layer  of  earth,  in  which  can 
be  buried  an  ancient  metal  bucket, 
some  old  pipe,  a mess  of  wire,  or  some 
similar  scrap  metal  to  form  a ground. 
If  the  camp  has  an  artesian  well,  as 
many  have,  connection  can  be  made  to 
the  pump,  as  the  casing  of  iron  pipe 
leading  from  the  pump  down  to  bed- 
rock, all  moist  inside  and  outside, 
forms  a perfect  ground. 

Other  grounds  are  lightning  conduc- 
( Continued  on  page  38) 


Even  when  far  from  camp,  the  wireless  fan  on  horseback  can  stop  for  a moment  and 
listen  for  news  of  the  great  cities  miles  away 
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<(  A BROADCAST  review  of  a theatrical  pro- 
duction  will  prepare  those  in  rural  communities 
when  the})  come  to  the  City  to  see  the  current  shows ” 

Maurice  Henle  Interviews  Bertha  Brainard 
the  Girl  Who  Originated  the  Idea  of 

Broadcasting 

Broadway 


A DRAMATIC  department  or  the 
"radiophone  review,”  as  it  might 
be  called,  was  inevitable.  It  was 
as  sure  as  radio  itself,  and  when  it 
came  there  was  not  even  a suggestion 
of  a raised  eyebrow,  a look  of  astonish- 
ment. 

The  dramatic  department  of  the  or- 
dinary newspaper  is  a most  important 
part  of  the  daily  print.  People  come 
to  regard  it  as  the  expression  of  a com- 
petent critic,  who  tells  them  whether  a 
play  is  good,  bad  or  indifferent.  Many 
thousands  of  readers  are  guided  by  the 
message  of  the  dramatic  critic,  so  that 
the  service  which  the  theatrical  column 
in  the  newspaper  renders  is  invaluable 
to  the  theatre. 

When  radio  came  along,  among  the 
first  words  to  be  heard  were  expres- 
sions of  amused  wonder  as  to  when 
someone  would  start  a dramatic  review 
department  over  the  ether  wave. 
Things  went  along  for  several  months 
without  anything  happening  along 
these  lines,  but  finally  there  began  to 
appear  in  the  weekly  programs  of  WJZ 
one  short  line  reading  “Broadcasting 
Broadway,  by  Bertha  Brainard. 
When  the  reader  of  the  programs  fin- 
ally penetrated  the  meaning  of  the 
avalanche  of  alliterative  B’s,  he  realized 
that  the  thing  had  at  last  been  accom- 
plished, and  that  those  who  listened  in 
were  going  to  be  benefited  by  an  ad- 
ditional service. 

Bertha  Brainard  lives  in  Greenwich 
Village,  New  York  City,  which  may  or 
may  not  be  the  reason  why  she  is  an 
energetic  young  woman  with  ideas. 
She  was  the  one  who  suggested  to  offi- 
cials at  WJZ  the  possibilities  and  value 
of  broadcasting  dramatic  reviews. 
They  accepted  the  suggestion  readily. 

Reviews  Musical  Play 

On  one  occasion  she  broadcast  a re- 
view of  the  musical  play  “Blossom 
Time.”  It  was  immediately  after  this 
that  I sought  Miss  Brainard  with  a 
view  of  asking  her  to  speak  through 
the  columns  of  The  Wireless  Age 
to  her  radio  audience.  I thought  as 


I talked  to  her  that  the  reader  would 
get  but  a faint  idea  of  how  Miss 
Brainard  looks,  because  unfortunately 
her  brilliant  red  hair  registers  only  as 
black  in  the  photograph  reproduced  on 
this  page. 

She  listened  quietly  while  I was  ask- 
ing her  what  in  her  opinion  was  the 
most  important  result  accomplished  by 
her  talks. 

“The  greatest  value  of  this  work,” 
she  said,  “lies  in  the  service  that  it 
gives  those  who  live  out  of  the  city. 
I might  add  that  I have  substantial 
proof  to  back  this  up. 

Helps  Rural  Communities 

“There  are  many  thousands  of  per- 
sons scattered  about  New  York  within 
a radius  of  one  hundred  miles.  Many 
of  them  do  not  receive  New  York 
newspapers.  Many  of  them  consider 
coming  into  the  city  an  event,  and  if  a 
trip  is  made  more  often  than  once  every 
two  or  three  months  it  is  most  unusual. 
We  believe  that  they,  when  they  do 
come  to  the  city,  act  much  after  the 
fashion  of  our  visitors  from  more  dis- 
tant points. 

“When  the  man  from  Ohio,  Indiana 
or  Illinois  comes  to  New  York  with 
his  family,  the  first  thing  the  family 
thinks  about  is  to  see  the  Woolworth 
Building,  Grant’s  Tomb,  and  Central 
Park.  The  second  thing  the  family 
thinks  about  is  to  see  the  shows  on 
Broadway.  If  the  family  goes  back 
without  being  able  to  tell  the  home  folks 
that  they  ‘took  in’  some  Broadway 
show,  the  fascination  of  the  trip  loses 
considerable  color  in  the  eyes  of  the 
home  folks.  And  so  the  New  York 
theatres  are  always  filled  with  visitors 
from  out  of  town. 

“This  holds  true  equally  as  well  for 
those  who  live  within  a hundred  miles 
of  New  York  and  only  come  to  the 
city  three  times  a year  as  for  those 
who  live  a thousand  miles  away  and 
make  a trip  once  in  two  years.  These 
people  do  not  know,  cannot  know, 
which  plays  are  the  better  ones  and 
they  are  very  grateful  for  the  oppor- 
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tunity  to  find  out  if  a play  is  worth 
while  before  spending  their  money  to 
buy  tickets  for  it.  Sending  out  a broad- 
cast review  goes  far  to  eliminate  the 
possibility  of  these  out  of  town  people 
going  to  New  York  unprepared  as  far 
as  knowledge  of  the  current  plays  is 
concerned. 

Explains  The  Story 

“I  commence  by  telling  the  radio 
audience  immediately  the  type  of  show 
I am  going  to  review— that  is,  whether 
it  is  musical,  dramatic,  straight  comedy, 
comedy  drama,  or  what.  If  the  play 
is  founded  on  a dramatic  episode,  as 
in  the  case  of  the  play  you  just  heard 
me  review,  ‘Blossom  Time,’  which  is 
written  around  an  incident  in  the  life 
of  Franz  Shubert,  I tell  that,  and  men- 
tion the  names  of  the  people  who 
wrote  the  music,  the  lyrics  and  the 
book.  I explain  on  what  the  action  of 
the  played  is  based. 

“Then  I describe  the  scenery  and 
the  costumes  and  go  on  to  tell  the  story 
of  the  play  in  chronological  order,  act 
( Continued  on  page  40) 
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Broadcasting  In  London 
/"^REAT  BRITAIN  has  been  sud- 
denly  awakened  to  the  possibilities 
of  the  radiophone.  While  America  was 
developing  radiophone  broadcasting. 
Great  Britain  sat  by  and  watched  and 
its  newspapers  made  comments  on 
“America’s  radiophone.” 

Now  Great  Britain  is  in  the  radio- 
phone game  to  the  hilt. 

Postmaster-General  Kellaway  has 
announced  that  a broadcasting  service 
is  to  be  instituted  by  the  Post  Office 
Department.  There  will  be  a limited 
number  of  broadcasting  stations,  prob- 
ably in  London,  Cardiff,  Plymouth, 
Birmingham,  Manchester,  Newcastle, 
Glasgow  and  Aberdeen. 

licenses  will  be  necessary  for  those 
who  wish  to  install  receiving  sets  and 
a fee  of  $2  will  be  charged  for  each 
license. 

“We  do  not  want  wireless  free 
to  all,  as  is  the  case  in  America, 
with  regrettable  consequences,” 
said  Godfrey  Isaacs,  head  of  the 
Marconi  Wireless  Company. 
Sooner  or  later  in  America  they 
will  have  to  institute  some  meas- 
ure of  control,  such  as  that  with 
which  we  are  beginning. 

“We  are  only  on  the  threshold 
of  it  all.  Nobody  has  any  possi- 
ble conception  of  what  it  all  may 
develop.” 

The  Postmaster  - General  proposes 
that  all  broadcasting  shall  be  done  by 
the  Post  Office  Department  and  that 
those  who  wish  to  broadcast  concerts 
and  speeches  must  arrange  for  their 
programmes  with  the  postal  officials. 

The  new  wireless  possibility  is  looked 
upon  with  enthusiasm  by  members  of 
the  House  of  Commons,  and  with  a 
forthcoming  general  election  in  view  it 
has  been  seriously  suggested  by  some 
members  that  a broadcasting  station 
should  be  installed  in  the  chambers  of 
Parliament  in  order  that  all  of  the 
proceedings  might  be  open  to  any  who 
cared  to  listen. 

The  sale  of  radiophone  receiving  sets 
in  London  has  been  great  since  the 
announcement  of  the  Postmaster- 
General. 


“The  Wireless  Voice” 
“TN  commenting  the  other  day  on  the 
A prospect  of  wireless  telephony  for 
all  we  said  that  it  opened  an  amazing 
vista,  reads  an  editorial  in  the  London 
Times. 

“We  instanced  many  of  the  surpris- 
ing opportunities  which  it  will  bring 
to  the  domesticated  and  stay-at-home, 
but  for  the  moment  we  did  not  refer  to 
the  astonishing  opening  which  it  offers 
to  those  in  search  of  a profession.  We 
mean  the  operators  of  the  new  wire- 
less, the  new  heralds,  whose  voices  will 
simultaneously  address  millions  and 


overcome  for  a wide  radius  in  every 
direction  all  the  material  obstacles 
which  have  hitherto  defied  the  most 
stentorian  town  crier.  Before  long  we 
shall  know  what  are  the  various  points 
of  the  ideal  ‘wireless  voice’;  its  merits 
will  be  discussed  as  we  now  discuss 
those  of  a bass  or  a tenor ; and  appoint- 
ments to  the  post  of  wireless  herald 
will  clearly  depend  on  the  tone  and  ac- 
cent of  the  applicant.” 


New  Canadian  Station 

L A PRESSE,  of  Montreal,  Canada, 
has  signed  a contract  with  the  Can- 
adian Marconi  Company  for  the  imme- 
diate installation  of  a radio  broadcast- 
ing station.  At  stated  hours  each  day, 
starting  early  in  June,  it  will  broadcast 
in  French  and  English  condensed  bul- 
letins of  the  most  interesting  news  of 
the  day,  as  well  as  attractive  excerpts 
from  the  feature  pages  of  the  paper. 


“Esperanto  Logical  Outcome” 
DELIEF  that  a universal  language, 
possibly  Esperanto,  will  be  the  log- 
ical outcome  of  radio  telephony  was  ex- 
pressed recently  by  Prof.  A.  Christian 
of  the  department  of  languages  of  the 
University  of  Glasgow.  Professor 
Christian  came  to  the  United  States  to 
deliver  a series  of  lectures  at  Columbia 
University,  before  the  National  Geo- 
graphic Society  in  Washington,  at  the 
Universities  of  Pittsburg  and  Pennsyl- 
vania, and  before  the  Washington  high 
schools. 

“The  radio  telephone,”  said  Profes- 
sor Christian,  “played  an  important 
part  at  the  conference  at  Genoa.  It  en- 
abled diplomats  to  ascertain  the  views 
of  their  home  governments  when  time 
limitations  precluded  the  use  of  other 
media  of  communication. 

“Radio  is  doing  more  in  Europe  to 
dissipate  mistrust  and  ill  feeling  and 
to  break  down  the  traditional  barriers 
of  secret  diplomacy  than  any  other  sin- 
gle agency.  It  is  hoped  by  advocates 
of  one  universal  language  that  radio 
will  eliminate  the  dialect  distrust 
among  all  nations.” 


Photo  shows  firs*  broadcasting  station  to 
open  in  Germany.  It  is  located  in  Berlin 


Latin  America  a Radio  Field 

((  DADIO  broadcasting  has  assumed 
such  tremendous  proportions 
throughout  the  United  States  that  it  is 
entirely  reasonable  to  expect  that  this 
newest  of  popular  arts  will  soon  find 
its  way  to  neighboring  countries  and 
particularly  Latin  America,”  says  Col. 
C.  H.  Nance,  of  the  Radio  Corporation 
of  America. 

“The  field  for  radio  broadcasting  in 
Central  South  America  is  of  excep- 
tional importance,  for  its  introduction 
will  bring  great  educational  and  enter- 
tainment advantages  more  cheaply  and 
far  more  effectively  than  any  other 
medium. 

“In  the  southern  continent  commu- 
nications are  not  so  well  developed  as 
those  of  North  America,  owing  to  geo- 
graphical and  other  natural  barriers 
which  make  impracticable  the  installa- 
tion of  telephone  and  telegraph  lines 
and  the  dissemination  of  news  by  means 
of  the  newspaper  and  other  carriers. 

“Radio  obviates  all  such  conditions 
because  no  land  lines  are  necessary, 
and  its  influence  has  a broad  and  far- 
reaching  scope  which  comes  at  once 
within  the  reach  of  every  home  located 
within  receiving  range  of  the  broadcast- 
ing station.  There  are  certain  agents  in 
the  foreign  field  who  have  foreseen  the 
possibilities  of  radio  broadcasting  and 
who  are  today  planning  large  and  effec- 
tive radio  broadcasting  services  which 
will  reach  even  to  the  most  isolated 
hacienda.” 


Taxes  Puzzle  the  French 
HTHE  radiotelephone  has  begun  to 
* attract  popular  attention  in  France, 
as  concerts  and  weather  reports  are 
broadcasted  from  the  Eiffel  Tower 
(FL)  in  Paris.  The  situation  in  France 
is  somewhat  complicated,  however,  as 
FL’s  schedule  is  irregular,  and  the  Pos- 
tal, Telephone  and  Telegraph  Bureau 
is  endeavoring  to  tax  all  receiving  sets 
as  well  as  transmitters.  At  first  the 
tax  was  5 francs  for  each  receiving  set, 
now  it  is  10  francs,  and  it  is  proposed 
to  raise  it  to  20,  which  latter  sum  would 
be  more  than  the  cost  of  a simple  crys- 
tal set.  A tax  of  250  francs  is  to  be  im- 
posed on  transmitting  sets.  However, 
the  entire  situation  is  clouded  by  doubts 
as  to  the  legality  of  the  tax,  and  hence 
French  amateurs  are  inclined  to  await 
the  decision  of  the  courts. 


Tax  On  Canadian  Sets 

A""'ANADIAN  radio  fans  do  not  en- 
joy  the  privileges  in  radio  of  their 
American  neighbors.  In  Canada  it  is 
necessary  to  secure  a Government  li- 
cense to  operate  a radiophone  receiver 
and  the  tax  is  $1  per  installation.  Ap- 
plicants are  required  to  secure  a license 
within  10  days  after  a receiving  set  is 
installed. 
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QADIO  makes  it  possible  for  homes  to  have  an 
“ audible  background"  just  as  they  now  have  a 
visual  background.  Inasmuch  as  music  has  a great  sub- 
conscious influence,  the  importance  of  radio  can  not 
be  over-estimated.  It  will  mold  the  character  of  our 
children,  influence  adults,  and  bring  new  happiness  to 
our  lives 


What  the  Manufacturers  of  America’s  Musical  Instru- 
ments Heard  When  Addressed 


By  Maj.  Gen.  George  O.  Squier 


1AM  a radio  fan  and  a radio  bug. 
I am  very  much  interested  in  it. 
This  art  that  is  now  so  prominently 
before  the  people  is  just  about  of  age, 
twenty-one  years  old,  and  it  is  probable 
that  it  has  progressed  more  than  any 
other  movement  since  the  world  began. 
We  have  all  seen  certain  movements 
and  fads  come  along,  such  as  the  cheap 
motor  car,  the  Kodak,  roller  skates, 
etc. ; but  the  question  now  is,  “Has 
radio  come  to  stay?”  My  belief  is 
that  it  has,  that  this  is  not  a temporary 
fad,  but  is  here  as  a great  agency  which 
is  destined  to  change  very  profoundly 
our  modes  of  life. 

It  is  a very  wonderful  thing  to  be 
able  to  broadcast  a beautiful  song  by 
a prima  donna,  making  it  audible  not 
only  over  this  earth  of  ours,  but  as  far 
as  we  know  to  the  most  distant  planets. 

Music  is,  of  course,  of  special  interest 
to  the  musical  world.  T am  not  a 
musician,  I do  not  play  any  partictilar 
instrument,  but  I enjoy  music  of  all 


kinds.  It  influences  me  very  much. 
I do  not  have  a cultivated  taste,  but  I 
enjoy  everything  from  jazz  through  to 
grand  opera.  I think  that  radio  some- 
way or  another  will  develop  music,  both 
in  its  production  and  in  its  methods 
perhaps  more  than  any  other  single 
movement. 

This  is  just  a guess  of  mine.  I could 
not  tell  you  how  it  is  going  to  be  done, 
but  there  is  a demand  for  more  music 
of  various  kinds,  and  radio  is  a great 
agency  that  will  help  fill  that  need. 

Music  is  an  understandable,  inter- 
national sort  of  language ; in  fact  it  is 
a super-languagei  that  begins  where 
speech  quits.  Two  people  can  enjoy 
classical  music  even  though  they  can’t 
say  an  understandable  word  to  each 
other  and  I have  had  this  happen  to  me 
frequently  in  Europe.  Music  has  an 
international  appeal  that  no  language 
has.  It  has  an 
influence  that 
we  are  just 
beginning  to 
realize;  it  ap- 
peals to  the 
ear  instead  of 
the  eye.  While 
great  atten- 
tion has  been 


Broadcast  music  to  the  nursery.  Bring  children  up  so  they  will  know  the  beat  music, 
because  they  have  played  to  it 
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paid  to  the  uses  of  the  eye,  I think  we 
have  hardly  begun  to  develop  the  pos- 
sibilities of  the  ear. 

The  ear  is  universal.  It  hears  every- 
thing within  audible  range,  while  the 
eye  can  see  only  that  at  which  it  is 
directed.  A person  has  to  look  in  order 
to  see,  but  he  has  to  listen,  willy-nilly, 
to  what  is  in  the  air  around  him,  and 
he  understands  it  subconsciously,  with- 
out mental  effort.  You  are  taught  the 
ear  at  your  mother’s  knee.  In  some 
sort  of  language  we  can  reach  the 
aliens  coming  into  this  country  from  the 
first  day  by  the  ear. 

Furthermore,  the  psychological  in- 
fluences of  certain  organized  harmonies 
is  very  great.  We  realize  the  import- 
ance of  visual  harmonies  in  decorating 
our  homes  with  beautiful  lights  and 
colors.  We  employ  interior  decorators 
who  furnish  our  rooms  with  ah  sorts 
of  beautiful  things  to  please  our  eye, 
and  I am  wondering  why  we  cannot 
furnish  them  to  please  the  ear  also. 

If  we  can  do  it  in  a cheap  way  on  a 
regular  basis,  and  supercede  the  other 
noises  that  we  find  in  the  ordinary 
cities  and  towns,  which  are  not  alto- 
gether agreeable,  we  must  add  to  the 
pleasures  of  life.  We  could  furnish 
our  houses  with  noises — music — dim- 
med as  we  please,  nurseries  having  one 
kind  of  “audible  background,”  bed- 
rooms another  and  salons  another.  We 
could  furnish  this  atmosphere  methodi- 
cally, instead  of  topsy-turvy.  Mani- 
festly in  developing  this  new  idea,  en- 
gineering would  reach  a new  stage 
where  we  could  furnish  culture  to 
people  as  an  engineer  would,  on  a watt 
basis. 

These  are  possibilities.  I admit  they 
are  a bit  speculative  but  some  of  us 
must  be  visionary  as  well  as  practical. 
It  behooves  us  to  look  ahead  if  we  can. 
I think  that  radio  offers  a tremendous 
cultural  opportunity  of  putting  the 
spoken  word  any  distance,  or  the  beau- 
tiful combinations  of  sound  which  we 
recognize  as  music.  This  is  the  best 
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as 

opportunity  music  has  had  for  centur- 
ies— giving  it  to  the  masses  of  the 
country  in  their  very  rooms  and  doing 
it  on  a practical  basis.  It  opens  new 
methods  of  advertising,  new  methods  of 
culture,  new  conditions  of  labor. 

Is  there  any  reason  why  we  should 
not  have  restful,  beautiful  music  played 
in  the  sweatshops  where  men  and 
women  work  making  garments  ? If  we 
can  do  it  by  plugging  into  the  light 
socket  a very  simple  apparatus  that  de- 
livers that  music  as  cheaply  as  an  elec- 
tric fan  delivers  air,  it  would  be  en- 
tirely feasible. 

If  we  take  all  noise  and  light  away 
we  will  very  soon  lose  our  sense  of 
proportion.  Let’s  select  the  kind  of 
noises  that  we  want  and  organize  them 
and  deliver  them  into  our  homes.  I 
should  say  there  might  be  a professional 
interior  decorator  for  sounds,  just  as 
we  have  for  visible  things. 

Music  has  a great  power  over  people ; 
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it  has  a great  uplifting  power  that  none 
of  us  can  explain.  You  don’t  have  to 
be  at  all  educated  to  understand  it.  You 
may  not  know  any  music  technique  at 
all  and  yet  be  absolutely  thrilled  by 
music.  We  scarcely  realize  as  yet  what 
the  great  power  of  music  is  or  may 
yet  be. 

Let  us  take  hold  of  this  new  agency 
which  projects  music  to  the  stars  and 
go  into  it  and  cooperate  and  investigate 
and  experiment  in  every  possible  way. 
Let  us  develop  to  the  utmost  this  new 
radio  broadcasting  which  has  burst 
upon  us  so  suddenly. 

At  the  same  time  let  us  develop 
music.  Broadcast  it  to  the  nursery. 
Bring  children  up  so  they  will  know  the 
best  music,  because  they  have  played 
to  it.  If  we  can  reduce  it  to  an 
engineering  basis  and  sell  it  cheaply, 
which  I believe  we  can,  we  can  broad- 
cast culture;  you  can  have  the  child, 
and  the  adult,  the  rich  and  the  poor, 
hear  any  kind  of  good  music. 


either  a high  voltage  line  or  a private 
plant  are  of  course  especially  suited 
for  wireless  experimentation,  as  they 
offer  an  easy  source  of  current. 

In  some  cases  the  presence  of  a high 
tension  line  will  be  found  to  cause  in- 
terference with  radio  reception.  Us- 
ually this  occurs  when  the  antenna  is 
placed  parallel  with  the  power  line,  and 
can  be  remedied  by  turning  the  aerial 
wire  at  right  angles  to  the  line. 
Directional  Experiments 

Directional  work  always  forms  an 
interesting  part  of  outdoor  activities, 
for  changing  the  direction  of  the  an- 
tenna usually  is  more  or  less  easily  ac- 
complished. It  is  easy  to  discover 
which  points  of  the  compass  are  the 
best  for  receiving  certain  stations. 
Where  the  set  is  mounted  on  a boat, 
direction  work  is  perhaps  easiest,  un- 
less a revolving  loop  is  used. 

Canoe  installations  will  be  popular 
this  Summer,  particularly  in  the  public 
parks,  such  as  Belle  Isle,  at  Detroit, 
where  for  years  the  evenings  have  been 
rich  in  the  melodies  from  talking  ma- 
chines. This  year  the  radio  set  has 
taken  its  place  beside  the  talking  ma- 
chine for  canoe  use.  At  Detroit  es- 
pecially is  this  true,  for  there  the  talk- 
ing machine  has  been  for  years  almost 
as  essential  in  a canoe  as  a paddle.  Now 
the  presence  of  a broadcasting  station 
right  in  the  city  makes  it  easy  to  re- 
ceive in  Belle  Isle  Park,  in  the  river 
nearby,  with  crystal  detectors,  while 
those  who  have  more  elaborate  sets,  in- 
cluding a loud  speaker,  rival  the  phon- 
ograph. — 

Wireless  Chess 
A CHESS  game  by  radio,  from  mid- 
Atlantic  to  Chicago,  was  played 
recently  between  Edward  Lasker, 
American  amateur  chess  champion  and 
E.  T.  Grumbach  of  Chicago  and  New 
York. 

The  two  had  planned  a game  when 
Grumbach  was  suddenly  called  to 
Europe.  He  sailed  on  the  President 
Taft  of  the  United  States  Lines,  after 
making  arrangements  to  fight  out  die 
game  through  the  ether. 

Grumbach’s  moves  were  wirelessed 
to  the  steamship  company’s  offices  in 
New  York  and  then  wired  Lasker  in 
Chicago.  His  return  moves  were  trans- 
mitted the  same  way. 

Radio  In  Texas  Movie 

ON  CERTS,  lectures,  addresses 
from  all  parts  of  the  country  in 
moving  picture  houses  by  radio  is  the 
latest — and  the  Iris  theater  of  Hous- 
ton, Texas,  not  only  has  the  distinction 
of  introducing  the  latest  in  Houston 
but  in  the  entire  South. 

Patrons  of  the  Iris  theater  recentiy 
were  given  a surprise  when  Manager 
Will  Horwitz,  Jr.,  reproduced  for  them 
a radio  concert. 


Radio  in  the  Great  Outdoors 

( Continued  from  page  34) 


tors,  water  pipes  such  as  frequentiy  are 
found  in  camps  to  lead  water  from 
springs,  and  even  a wire  fence,  if  one 
should  happen  to  run  near  the  aerial. 
In  fact,  wire  fences  have  been  used  for 
both  aerial  and  ground,  or  rather,  aerial 
and  counterpoise. 

The  opportunities  offered  by  a new 
location  out  of  doors  are  endless,  and 
that  is  why  the  Summer,  despite  its 
static  problems,  is  so  fascinating  to  the 
amateur.  At  home  he  may  be  more  or 
less  limited.  Having  found  what 
seems  to  be  the  best  installation  for  his 
home  location,  the  operator  touches  it 
very  little.  The  aerial  and  ground  stay 
put.  The  operator  spends  most  of  his 
time  listening  in.  But  when  he  is  ex- 
perimenting with  a temporary  installa- 
tion he  can  yield  to  the  temptation  to 
try  “stunts”  that  he  would  never  think 
of  anywhere  else,  and  whose  results 
will  give  him  some  wild  tales  that  his 
neighbors  will  never  believe. 

There  was  the  man,  for  instance, 
who  reached  up  and  drove  a nail  in  a 
tree,  and  another  in  the  ground,  and 
received  on  a six-foot  aerial.  And  the 
man  who  put  his  set  on  the  ground  and 
discovered  that  he  could  receive  as 
long  as  he  kept  one  finger  on  the  an- 
tenna binding  post.  Also  the  boy  who 
used  his  bicycle  for  an  antenna  when 
it  was  standing  insulated  on  its  rubber 
tires,  and  for  a ground  when  it  was 
lying  on  the  ground.  Again,  there 
was  the  man  who  was  troubled  with 
thunder  storms  until  he  discovered  that 
if  he  took  one  end  of  the  aerial  down 
and  wrapped  it  around  a tree  as  soon 
as  a thunder  storm  approached,  the 
aerial  became  vertically  directional, 
most  of  the  static  disappeared,  and  he 


could  continue  to  copy  code.  True, 
that  ingenious  fellow  got  a severe 
shock  one  day  when  a flash  of  light- 
ning happened  to  pass  directly  over- 
head, right  in  the  direction  in  which 
the  aerial  was  pointing,  but  he  consid- 
ered that  part  of  the  game.  Most  peo- 
ple, of  course,  ground  the  antenna  and 
stay  away  from  the  set  during  thunder 
storms.  When  the  wire  is  thus 
grounded  it  forms  an  excellent  light- 
ning protector,  and  if  attached  to  a 
house  or  extending  over  a row  of  tents 
or  bungalows,  it  may  save  them  from 
being  struck. 

Incidentally,  new  interest  is  lent  to 
static  this  Summer  by  the  emphasis 
that  is  being  placed  on  radio  frequency 
amplification.  It  has  been  found  that 
static  currents  are  at  audio  frequency, 
and  therefore,  if  two  steps  of  radio 
frequency  amplification  are  placed 
ahead  of  the  detector,  most  of  the  static 
is  strained  out,  so  to  speak.  After 
the  detector  come  two  steps  of  audio 
frequency  amplification,  and  the  vol- 
ume of  sound  that  is  produced  is  not 
only  large,  but  comparatively  free  from 
the  crackles  of  static. 

Radio  Frequency 

A great  portion  of  the  experimenta- 
tion being  done  this  Summer  is  on  cir- 
cuits of  this  type.  They  require  five 
or  six  bulbs,  and  draw  quite  a little 
current  from  the  battery,  necessitating 
frequent  charging.  Many  camps  and 
Summer  hotels,  however,  if  they  do  not 
have  electric  current  from  a high  ten- 
sion line,  have  individual  electric  light 
plants,  run  by  gasoline  engines,  of  the 
type  made  by  Delco-Light,  Willys- 
Light,  and  the  other  manufacturers  of 
such  apparatus.  Places  where  there  is 
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(t  pERHAPS,  in  the  earl})  development  of  the 
■*  human  mind,  mental  telepathy  was  universally 
a fact.  We  may  regain  the  lost  gift.  Would  it  be 
progress  for  us?  That  I do  not  know" 


An  Interview  fVith 

Olga  Petrova 

By  H.  N.  Lee 


WILL  the  time  ever  come  when 
the  human  mind  will  be  tuned 
to  such  a fine  point  that  it  will 
catch  signals  which  now  cannot  be 
heard  without  translation  through  the 
medium  of  a mechanical  instrument 
such  as  the  radio  telephone? 

Let  us  suppose — 

You  are  talking  to  someone  who 
stands  one  hundred  feet  away  and  that 
person  continues  to  move  backward 
until  he  reaches  the  point  where  the 
sound  of  your  voice  is  no  longer  audi- 
ble. Behind  him,  however,  at  some 
distance  a dog  could  stand  and  could 
pick  up  the  sounds  which  the  human 
mind  misses.  And  back  of  this  point 
is  a zone  where  the  dog  no  longer  will 
be  able  to  hear  the  sounds,  but  in  which 
the  horse  could  hear. 

This  has  been  proved. 

Will  the  time  ever  come  when  the 
average  human  mind  will  be  so  deli- 
cately attuned  that  it  will  catch  the 
vibrations  which  certain  brains,  far  in- 
ferior, now  can  pick  up? 

Madam  Olga  Petrova,  international 
star,  believes  it  will. 

Not  very  many  weeks  ago  the  vast 
radio  audience  was  told  that  a new  stu- 
dio was  being  dedicated  at  WJZ.  They 
listened  in  a little  more  eagerly  that 
night  because  on  the  program  was  the 
name  of  Olga  Petrova. 

Many  Original  Ideas 

Officials  of  the  Radio  Corporation- 
Westinghouse  Station  of  Newark, 
New  Jersey,  wanted  to  make  this  night 
one  long  to  be  remembered  and  that 
they  succeeded  is  attested  to  by  the 
thousands  of  letters  which  Madam  Pe- 
trova received.  The  radio  - audience 
wants  to  hear  Madam  Petrova,  not 
once  more,  but  many  times,  again  in 
the  future,  and  it  is  believed  that  their 
wishes  will  come  true. 

I was  sure  that  a woman  who  could 
so  interest  her  radio  audience  the  way 
Madam  Petrova  did,  would  have  some 
very  interesting  comments  to  make 
about  the  radiophone. 


The  star  and  her  husband,  Dr.  John 
D.  Stewart,  live  at  Great  Neck,  Long 
Island,  but  it  was  at  lunch  at  the  Hotel 
Plaza  in  New  York  City  that  the  in- 
terview for  the  readers  of  The  Wire- 
less Age  took  place.  Madam  Petrova 
launched  the  conversation  with  the 
thought  that  appears  at  the  beginning 
of  this  article. 

“But,”  I asked  her,  “will  this  be 
progress  for  the  human  race  or  will  it 
mean  a reversion  to  an  ancient  type?” 

“That  cannot  be  said,”  she  replied. 
“It  is  entirely  possible  that  it  will  be 
a retrogression.” 

She  made  an  interesting  observation 
at  this  point.  She  said  she  believed 
that  sound  goes  on  infinitely — it  has 
no  stopping  place. 

“I  think  that  everything  is  up 
there!” — and  she  raised  her  shoulders 
slightly  in  a charming  little  shrug  that 
expressed  volubly  her  awe  at  the  mag- 
nitude of  the  infinite.  “It  is  there — 
only  we  cannot  hear  it.  The  sound 
goes  on  for  millions  and  millions  of 
miles. 

“And  then,”  she  added,  “consider 
thought.  I know  that  my  dog  can  tell 
when  I even  am  feeling  sad.  Doesn’t 
that  indicate  something  to  you?  The 
dog’s  mentality  is  able  to  ‘pull’  some- 
thing from  humans,  as  it  were. 

“Have  you  ever  noticed  that  the  so- 
called  mediums  and  clairvoyants  are 
persons  of  inferior  mentality?  They 
are  crude.  Many  times  they  are  stu- 
pid and  most  of  them  are  ignorant. 
That  these  people  are  able  to  pick  up 
things  which  are  in  the  air  about  us 
and  which  we  do  not  know  even  exist — 
and  there  is  no  question  but  that  they 
can — would  indicate  that  such  an  abil- 
ity does  not  reveal  a higher  intelli- 
gence. Obviously  it  is  just  the  op- 
posite.” 

Madam  Petrova  interjected  here  the 
thought  that  she  is  not  by  any  means" 
a spiritualist,  in  the  commonly  ac- 
cepted sense  of  that  word.  She  does 
not  believe,  she  emphasized,  that, 
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should  the  time  ever  come  when  the 
human  mind  will  pick  up  signals  and 
sounds  which  it  cannot  pick  up  now, 
that  such  ability  will  be  brought  about 
through  the  aid  of  those  mentalities 
which  have  passed  from  our  material 
world,  but  she  is  firmly  of  the  opinion 
that  it  will  be  entirely  physical  in  the 
sense  that  we  will  only  discover  a 
hidden  mechanism  in  the  brain  or  pos- 
sibly, as  she  puts  it,  “re-discover  it.” 

Won  Fame  in  Movies 

Madam  Petrova  probablyi  won  her 
most  lasting  fame  as  a motion  picture 
star.  Born  in  Poland,  she  came  to 
London  while  still  very  young.  In  fact 
she  is  half  English.  While  still  in  her 
’teens  she  decided  she  wanted  to  be  a 
newspaper  reporter ; and  so  she  took  a 
job  on  one  of  London’s  dailies  at  the 
tremendous  salary  of  one  pound  sterl- 
ing a week.  She  not  only  did  reporto- 
rial  work,  but  creative  work  as  well, 
such  as  dramatic  reviews,  special  ar- 
ticles, and  so  forth,  but  she  found, 
much  to  her  dismay,  that  she  could  not 
have  freedom  of  expression  and  that 
many  times  the  policy  of  her  paper  de- 
manded that  she  leave  out  a significant 
word  here  and  there  in  her  dramatic 
review. 

She  was  the  same  impulsive,  deter- 
mined Madam  Petrova  then  that  her 
audience  later  grew  to  admire,  and  it 
was  not  long  before  she  left  the  news- 
paper in  order  to  turn  her  efforts  in  a 
channel  which  would  permit  the  utmost 
freedom  of  expression.  Her  new  me- 
dium of  expression  was  the  drama, 
and  her  initial  efforts  were  confined  to 
Shakespearian  parts  on  the  London 
stage.  Several  vears  later  found  her  a 
star  in  the  motion  picture  world. 

f Continued  on  next  page) 
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Broadcasting  Broadway 

( Continued  from  page  35) 


by  act,  until  the  final  curtain.  I do 
not  give  full  details,  of  course,  nor  do 
I attempt  to  give  any  of  the  dialogue. 
And  then  I wind  up  by  telling  about 
the  producer  of  the  show  and  whether 
or  not  he  has  succeeded  in  his  efforts 
to  make  it  all  that  it  should  be.” 

‘‘And  what,”  I asked  her,  “is  the 
next  important  thing  that  you  believe 
your  broadcast  of  these  reviews  does  ?” 
“Well,”  she  replied,  “it  certainly 
brings  home  to  the  theatrical  producer 
the  idea  that  radio  can  only  be  an- 
other means  to  help  him  and  that,  con- 
trary to  the  gross  misimpression,  radio 
will  not  hurt,  but  will  help,  the  box 
office  of  the  theatre.” 

Miss  Brainard  has  some  very  inter- 
esting letters  written  by  those  who  lis- 
ten in;  they  constitute  the  “proof”  of 
which  she  spoke  above.  Typical  is  the 
following : 

Pine  Brook,  N.  J. 

My  dear  Miss  Brainard: 

Your  talk  on  the  play  “The  Goldfish,”  on 
Friday,  May  Sth,  at  WJZ,  was  very  interest- 
ing, and  your  “New  Idea”  of  discussing 
current  plays  appeals  to  me  very  much. 

There  is  no  doubt  in  my  mind  that  your 
talk  was  enjoyed  by  all  who  heard  it,  but  I 
assure  you  that  it  was  most  appreciated  by 
those  of  us  who  reside  in  the  country,  and 
haven’t  much  chance  to  come  in  contact  with, 
and  be  advised  as  to  what  plays  to  see  by 
people  who  frequent  the  theatres  as  often 
as  city  people  do. 

I assure  you  that  the  next  play  I see  is 
going  to  be  “The  Goldfish,”  for  your  de- 


tailed account  of  Jennie  and  her  troubles 
has  aroused  my  interest  to  such  an  extent 
that  I cannot  wait  until  the  time  comes. 

I heard  your  talk  in  the  Pine  Brook  Post 
Office  where  there  is  a loud  speaker  which 
enabled  quite  a number  of  people  to  enjoy 
the  discussion.  When  I suggested  writing 
a letter  to  you  immediately  they  all  wished 
to  sign  their  names  to  show  you  that  their 
sentiments  are  the  same  as  mine. 

I am,  sincerely  yours, 

(signed)  Evelyn  Weidberg  and  six  friends 

Here’s  another : 

New  York  City 

Dear  Miss  Brainard : 

I had  the  pleasure,  last  evening,  of  hearing 
you  speak  over  the  radio  on  your  new  idea 
of  reviewing  the  New  York  plays. 

It  seems  such  a splendid  way  of  telling 
people  about  the  good  plays,  and  letting  them 
know  just  enough  about  each  one  to  pique 
their  curiosity  into  wanting  to  see  every  one 
you  talk  of. 

I had  little  interest  in  “The  Goldfish”  until 
Friday  evening  when  you  told  the  plot  of  it. 

Cordially  yours, 

(signed)  Ruth  D.  Champenois, 
Ass’t  Editor  Good  Housekeeping 

So  much  for  the  initial  attempt  of 
“Broadcasting  Broadway.”  The  news- 
paper, telegraph,  cable — all  have  played 
their  parts  in  the  past  to  herald  the 
fame  of  the  theatres  of  Manhattan, 
and  now  comes  the  radio  telephone 
standing  at  attention,  as  it  were,  and 
saying  “present !”  when  the  roll  call  of 
those  forces  which  bow  to  the  fame 
of  New  York’s  Gay  White  Way  is 
made. 


factor  in  the  development  of  interest 
in  motion  pictures.  Nothing  new  was 
ever  created  that  could  drive  out  any 
other  thing  which  had  merit.  If  the 
radio  drives  out  the  motion  picture, 
then  it  means  that  the  motion  picture 
has  no  fundamental  merit,  and  it  should 
go  anyway. 

“A  thousand  and  one  new  inventions 
could  come  into  the  field  and  none  of 
them  could  drive  out  any  existing  in- 
vention if  it  had  merit. 

“While  the  radiophone  is  still  a fad, 
it  is  possible  that  the  box  office  may  be 
temporarily  hurt,  but  this  cannot  last 
long,  and  the  ultimate  result  will  be 
that  the  motion  pictures  of  the  ones 
who  come  before  the  broadcasting  au- 
dience will  have  greater  pulling 
power.” 


Radiophones  for  Alaska 
ITH  the  co-operation  of  the 
v v navy,  radio  telephones  have  re- 
cently been  installed  at  several  of  the 
remote  lighthouses  in  Alaska. 

Some  of  the  lightships  are  also 
equipped  as  radio  fog-signal  stations, 
with  the  new  department  of  commerce 
system,  used  continuously  during 
foggy  weather  to  furnish  accurate 
bearings  to  ships  possessing  the  radio 
compass. 

According  to  George  R.  Putnam, 
commissioner  of  lighthouses,  radio 
should  be  a great  boon  in  relieving 
the  lonely  and  monotonous  life  of  the 
faithful  keepers  at  isolated  stations 
both  on  lightships  and  at  lighthouses. 
The  keepers  of  the  Alaska  lighthouses 
at  the  entrance  to  Bering  Sea  remain 
at  their  posts  for  three  years  on  a 
stretch;  they  have  been  without  mail 
for  ten  months.  At  Tillamook  Rock 
Light,  off  the  Pacific  coast,  bad  weather 
has  prevented  direct  communication 
with  the  shore  for  periods  of  seven 
weeks  at  a time.  On  the  offshore  light- 
ships supplies  are  received  usually  only 
once  a month,  and  the  tenders  often 
work  in  remote  localities. 


Radio  Popular  in  Paris 

AVflRELESS  telephone  concerts  are 

~ gaining  popularity  in  Paris,  and 
the  big  department  stores  are  offering 
this  entertainment  daily  to  their  clien- 
tele. From  the  toy  department  of  the 
Louvre  or  the  furniture  section  of  the 
Printemps,  the  visitors  can  hear,  about 
six  o’clock,  concerts  given  at  the  cen- 
tral wireless  telephone  station  of  the 
Eiffel  Tower. 

One  of  the  popular  priced  stores,  the 
Palais  de  la  Nouveaute,  uses  it  as  an 
advertising  means,  and  has  installed 
in  the  main  hall  of  the  store  a huge 
horn  with  a very  powerful  receiving 
station,  so  that  all  the  visitors  in  the 
hall  can  hear  the  concert  and  other 
communications  as  well. 


Radio  Blesses  Blind 

( Continued  from  page  30) 


crystal  set  and  a single  tube  set, 
and  conducted  code  classes  for  blind 
boys,  who  learned  to  copy  commercial 
messages,  including  the  various  wire- 
less press  services.  This  was  the  most 
popular  course  of  the  institution,  and 
is  to  be  much  expanded,  using  the  New- 
ark, Schenectady  and  New  York  broad- 
casting services  as  a basis,  as  soon  as 
a donor  can  be  found  to  contribute  a 
loud  speaker. 

The  other  homes  and  workshops  for 
the  blind  in  New  York  City  likewise 
intend  to  install  apparatus.  Most  of 
them  have  secured  promises  of  sets 
from  various  sources.  In  the  mean- 
time several  blind  boys  have  built  their 
own  crystal  sets,  which  are  operating 
entirely  satisfactorily. 

The  same  situation  exists  in  the  other 
large  cities.  The  Maryland  Institute 
for  the  Blind,  in  Baltimore,  already 
has  a set,  and  daily  concerts  from  it  are 
part  of  the  curriculum.  The  paid 
readers  in  the  Industrial  Home  in  Chi- 
cago and  at  Jacksonville,  111.,  are  to  be 
replaced  by  receiving  equipment.  From 


all  parts  of  the  country  the  sightless 
eyes  of  the  blind  are  being  turned  hope- 
fully to  radio. 

“Undoubtedly  the  greatest  blessing 
to  humanity  occurring  in  this  era  is  the 
use  of  radio  equipment  by  blind  per- 
sons,” says  Charles  E.  Comstock,  of 
the  Illinois  State  Department  of  Public 
Welfare. 

Radio  has  become  the  all-seeing  om- 
nipresent eye  of  the  blind. 

Olga  Petrova 

( Continued  from  previous  page ) 

It  was  to  learn  whether  she  believed 
that  the  radiophone  will  play  an  impor- 
tant part  in  the  motion  pictures  of  the 
future  that  I asked  her.  in  what  way, 
if  any,  could  the  two  assist  each  other. 

“I  do  not  believe  that  the  radio- 
phone will  ever  be  used  in  connection 
with  talking  motion  pictures,”  said  the 
fascinating  Petrova.  “Such  a thing  is 
highly  impractical,  and  too  impossible 
to  even  mention. 

“I  do  believe,  however,”  she  contin- 
ued, “that  radio  will  be  an  important 
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<(  MUSICIANS  and  professional  folk  generally) 

*•  VI  accept  radio’s  contribution  to  their  art  because 
their  personalities  are  transmitted  to  listeners.  As  the}) 
become  convinced  that  each  individual’s  interpretation 
is  faithfully  reproduced,  they  admit  the  nev>  industry 
to  art  circles" 

Is  the  Opinion  of 

Yvonne  de  Treville 

as  Expressed  to  St.  John  Martens 


WHEN  personality  survives  in 

the  transmission  of  the  voice  by 
radio  telephone  then  indeed 

does  radio  become  a valuable  asset  to 
a music  loving  world;  then  can  radio 
and  the  higher  forms  of  musical  ex- 
pression such  as  the  concert  and  the 
opera  work  together  for  mutual  benefit. 

That  was  the  qualifying  statement 
made  by  Yvonne  de  Treville,  the  grand 
opera  prima  donna  who  has  sung  in 

such  opera  houses  as  the  Opera 

Comique  of  Paris,  the  Theatre  Royale 
de  la  Monnaie,  Brussels,  and  the  Im- 
perial Opera  of  Vienna. 

She  believes  that,  generally  speak- 
ing, the  personality  is  carried  with  the 
voice  over  the  radio  telephone — in  a 
few  instances  she  is  sure  that  it  is 
carried  in  that  way — but  whether  that 
will  be  the  case  one  hundred  per  cent 
of  the  time  depends  on  the  outcome 
of  the  present  continual  experimenta- 
tion. She  is  certain  that  development 
over  the  radiophone  will  reach  the 
point  where  transmission  of  the  per- 
sonality of  the  one  who  broadcasts  is 
assured;  then  will  the  radiophone  re- 
ceive most  serious  consideration  from 
the  artists  and  in  the  eyes  of  those  who 
appreciate  really  good  music. 

When  I asked  her  about  her  experi- 
ences in  singing  at  WJZ,  she  ex- 
claimed : 

“My  broadcasting  on  that  night  re- 
minded me  very  strongly  of  the  period 
when  I lived  in  Budapest  before  the 
war.  I was  to  appear  in  the  Royal 
Opera  House  at  that  time. 

“My  mother  was  with  me  in  the  city, 
but  due  to  an  illness  she  was  confined 
to  her  bed  in  the  local  hotel  where  we 
were  stopping.  It  seems  that  someone 
had  conceived  the  idea  of  broadcasting 
the  opera  throughout  the  city  for  those 
-who  were  unable  to  attend. 

“I  recall  distinctly  asking  someone 


in  the  opera  house  what  those  funny 
little  megaphone  things  were,  stretched 
along  the  footlights  on  either  side  of 
the  prompter’s  cage.  In  those  days, 
you  know,  we  had  prompters,  who 
stood  on  a level  below  the  stage  facing 
the  actors  but  hidden  by  a canopy  from 
the  audience.  These  prompters  fol- 
lowed the  lines  of  the  opera,  and  when 
the  occasion  arose,  prompted  some  for- 
getful artists. 

“This  custom  still  survives  in  a few 
cases  but,  generally  speaking,  it  ex- 
ists no  more.  I do  not  recall  exactly 
what  answer.  I received,  but  I am  under 
the  impression  that  someone  told  me 
that  they  were  transmitters  into  which 
the  voices  of  the  performers  were  car- 
ried, to  be  broadcasted  throughout  the 
city.  I do  know,  however,  that  my 
mother,  lying  in  bed  at  the  hotel, 
clamped  a pair  of  phones  over  her  ears 
and  was  able  to  follow  the  opera  from 
beginning  to  end.  Each  day  that  I 
appeared  my  mother  heard  me  through 
this  means.  I do  not  know  whether 
it  was  by  wireless  or  by  wires.” 

I explained  to  her  that  I was  fa- 
miliar with  the  experiment  made  in 
Budapest  at  the  time  and  that  it  was 
entirely  through  the  medium  of  wires. 
It  was  commercially  an  impractical 
method,  so  it  did  not  last  long. 

It  was  probably  the  diva’s  fondness 
for  travel  which  carried  her  into  so 
many  countries  and  taught  her  to  sing  ' 
in  so  many  languages.  She  is  one  of 
a few  prima  donnas  who  can  success- 
fully cope  with  an  opera  in  eighteen 
different  tongues.  Her  home  is  in 
America,  but  during  the  past  nine  years 
she  has  been  heard  in  Belgium,  China, 
Austria-Hungary,  Denmark,  Finland, 
Russia,  Spain,  Sweden. 

Then,  not  satisfied,  her  wanderlust 
took  her  to  Egypt  and  Algeria,  where 
she  was  induced  to  give  some  special 
performances. 

On  her  arrival  in  Europe  it  proved 
no  easy  task  to  obtain  a hearing,  for 
she  was  considered  a foreigner,  despite 
the  fact  that  her  father  was  a French- 
man. She  did  succeed  finally,  however, 
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in  appearing  in  concert  in  Paris  and 
from  that  time  on  her  progress  has 
been  a steady  and  healthy  one.  Such 
famous  virtuosi  as  Ysaye,  Cesar 
Thompson,  Kubelik,  Gerardy  and 
many  others  have  given  concerts  with 
her. 

It  was  in  Stockholm  that  the  prima 
donna  first  sang  before  what  a gener- 
ous republic  still  calls  “royalty,”  the 
late  king  of  Sweden  having  command- 
ed her  to  appear  at  the  palace.  The 
young  singer  repeated  over  and  over 
again  the  various  formulae  of  address 
she  was  told  she  should  use.  All  went 
well  until  the  singer  suddenly  realized 
that  it  was  getting  late.  Then,  spring- 
ing impetuously  from  the  seat  on  which 
she  had  not  dared  to  sit  until  invited 
to  do  so  by  His  Highness,  she  ex- 
claimed, as  she  would  in  any  other 
drawing  room : 

“Eh  bien,  au  revoir,  Monsieur.” 

This,  it  is  hardly  necessary  to  tell 
my  readers,  is  far  from  being  the  cor- 
rect way  to  address  a king ; anyway  it 
was  a very  bad  break.  But  this  king, 
it  seems,  was  different.  He  laughed 
heartily,  as  not  many  kings  in  Europe 
are  able  to  laugh  today,  and  patted  her 
on  the  cheek  as  he  wished  her  goodbye. 

The  demon  wanderlust  still  pursued 
the  subject  of  our  sketch  and  she  flit- 
ted to  Smyrna,  Athens  and  Constanti- 
nople. Eventually  she  made  her  way 
back  to  her  home  land,  and  at  the  pres- 
ent time  she  is  in  New  York  City. 

One  of  Yvonne  de  Treville’s  most 
popular  songs  is  a laughing  song  which 
compels  her  audience  to  laugh  with 
her.  It  was  this  song  that  she  sang 
over  the  radio  telephone.  Friends  of 
hers  who  listened  in  from  various 
points  within  the  range  of  WJZ,  told 
her  afterward  that  in  the  transmission 
of  that  laughing  song  the  personality 
of  the  singer  did  not  die.  That  those 
who  listened  as  her  voice  came  out  of 
the  loud  speakers  were  compelled  to 
laugh  with  her.  And,  in  her  opinion, 
that  is  proof  of  her  theory  that  the 
apparatus  does  not  kill  the  personality 
of  the  artist. 
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WGY 

The  General  Electric  Broadcasting  Station  at  Schenectady,  N.Y., 
Described  for  the  Many  Fans  Who  Admire 
Its  Radio  Programs 


A RADIO  broadcasting  station,  in 
order  to  transmit  music  and  other 
forms  of  entertainment  faithfully, 
must  be  equipped  with  specialized  ap- 
paratus of  very  high  quality.  In  the 
WGY  station  of  the  General  Electric 
Co.  at  Schenectady,  N.  Y.,  particular 
reference  has  been  paid  to  this  point 
with  the  result  that  the  radio  equipment 
contains  numerous  important  refine- 
ments. When  radiophone  apparatus 
first  came  into  more  or  less  general  use 
several  attempts  were  made  at  broad- 
casting music  and  while  many  of  these 
tests  were  quite  successful  it  was  found 
that  equipment  that  would  give  satisfac- 
tory speech  quality  was  not  always  par- 
ticularly suitable  for  music  transmis- 
sion. Consequently  a large  amount  of 
experimental  work  was  done  to  improve 
the  quality  of  transmission  with  the  re- 
sult that  both  music  and  voice  are  now 
faithfully  reproduced. 

Contrary  to  the  general  opinion  of 
the  public,  the  radio  transmitting  ap- 
paratus and  the  studio  where  the  artists 
perform  are  not  located  in  the  same 
building  but  are  about  three-fifths  of  a 
mile  from  each  other.  Such  an  ar- 
rangement allows  considerable  flexibil- 
ity as  it  is  possible  to  broadcast  pro- 
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What  WQY  station  looks  like  on  the  roof, 
showing  one  of  the  high  towers  and  two-wire 
aerial 


grams  not  only  from  the  studio  but  also 
from  any  point  that  can  be  connected  to 
the  studio  by  a telephone  line. 

The  transmitting  apparatus  proper  at 
WGY  is  located  on  the  top  floor  of  one 
of  the  factory  buildings.  A multiple- 
tuned  antenna  has  been  erected  on  the 
roof  of  this  building.  The  antenna  is 
350  feet  long  and  is  supported  at  each 
end  by  a steel  tower  180  feet  high.  A 
counterpoise  system  has  also  been  in- 
stalled a few  feet  above  the  roof.  This 


consists  of  a network  of  wires  that  act 
as  a ground  and  results  in  a consider- 
able decrease  in  the  effective  resistance 
of  the  whole  antenna  system. 

Two  fundamental  conditions  must 
ordinarily  be  fulfilled  in  order  to  oper- 
ate a radio  telephone  transmitter.  First 
it  is  necessary  to  supply  the  antenna 
system  with  high  frequency  energy. 
Secondly  means  must  be  provided  to 
control  or  modulate  this  high  frequency 
energy  in  accordance  with  the  speech  or 
other  audible  vibrations  that  are  to  be 
transmitted.  The  wave  length  used  at 
WGY  is  360  meters.  This  corresponds 
to  a frequency  of  approximately  833,- 
000  cycles.  The  manner  in  which  al- 
ternating current  of  this  frequency  is 
produced  by  the  transmitting  apparatus 
may  be  described  as  follows : 

The  power  supply  for  the  transmitter 
is  alternating  current,  three-phase,  60 
cycles,  at  a potential  of  1 10  volts.  This 
source  furnishes  practically  all  the  pow- 
er for  the  entire  equipment.  Two  types 
of  vacuum  tubes  are  used,  namely, 
Kenotrons  or  two-element  tubes  and 
Radiotrons  or  three-element  tubes. 
The  filament  of  the  Kenotron  is  heated 
from  the  secondary  of  a step-down 
transformer.  A direct  current  motor- 
generator  set  is  used  to  supply  the 
Radiotron  filaments. 

The  plate  circuit  of  the  Radiotron 
power  tube  requires  high  voltage  direct 
current  at  a potential  of  about  12,000 
volts.  This  is  obtained  from  the  Keno- 
trons which  are  connected  through  a 
suitable  rectifying  circuit  to  the  second- 
ary of  the  high  voltage  plate  trans- 
former. A filter  system  is  connected  in 
the  rectifying  circuit  in  order  to  remove 
the  alternating  current  hum  that  would 
otherwise  be  present.  The  high  voltage 
output  of  the  Kenotron  rectifier  then 
passes  into  the  Radiotron  tubes,  where 
by  means  of  the  proper  oscillating  cir- 
cuits it  is  converted  into  radio  fre- 
quency energy.  The  oscillating  cir- 
cuits are  coupled  to  the  antenna  system 
by  means  of  an  air  core  transformer, 
commonly  known  as  an  oscillation 
transformer.  Therefore,  by  means  of 
the  vacuum  tubes  and  their  associated 
circuits  the  station  is  able  to  take  alter- 
nating current  at  1 10  volts  and  60  cycles 
and  convert  it  into  radio  frequency 
power  at  several  thousand  volts  and 
practically  any  desired  frequency. 

In  order  to  understand  how  the 
modulation  or  audio  frequency  control 


Mile.  Beenier  and  Max  Merton  of  the  Ladony  Opera  Concert  Co.,  giving  a recital  at 
WGY.  In  the  background  it  Robert  Weidaw,  an  announcer,  at  the  twitch  controlling 
the  microphone  circuit 
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lamp  is  illuminated  which  warns  those 
in  the  room  that  everything  spoken  will 
be  transmitted  to  the  invisible  audience. 
The  “censor”  or  man  in  charge  of  the 
amplifiers  in  the  apparatus  room  listens 
continually  to  the  concert  or  selection 
being  broadcast  so  that  he  may  make 
any  adjustments  necessary  to  improve 
the  tone  quality  of  the  transmission. 
The  censor  is  also  in  telephone  com- 
munication with  the  operator  of  the 
transmitting  equipment.  The  latter 
keeps  a constant  watch  on  his  apparatus 
and  by  means  of  an  oscillograph  can 
determine  the  amount  of  modulation 
that  is  taking  place  in  the  antenna  cir- 
cuit. All  circuit  adjustments  are,  how- 
ever, under  the  complete  control  of  the 
censor  and  no  changes  are  made  with- 
out his  consent. 

All  broadcasting  of  the  General 
Electric  Company  at  WGY  is  under 
the  direct  management  of  Martin  P. 
Rice,  who  is  manager  of  the  publication 
bureau  of  the  company.  It  has  been 
Mr.  Rice’s  theory  that  the  privilege  of 
furnishing  entertainment  to  thousands 
carries  with  it  the  responsibility  of  af- 


of the  antenna  current  takes  place  we 
must  begin  at  the  studio  where  the  ar- 
tists perform.  Three  rooms  are  utilized 
at  the  studio,  one  being  used  as  a recep- 
tion room,  one  containing  pianos,  or- 
gans and  other  musical  instruments  and 
the  third  containing  the  controlling  and 
amplifying  apparatus.  The  only  radio 
apparatus  located  in  the  room  where 
the  artists  perform  are  small  micro- 
phones, which  are  mounted  on  stands  so 
that  they  may  be  placed  in  the  best  posi- 
tion for  the  particular  selection  to  be 
broadcast.  These  microphones  have 
been  very  carefully  designed  so  that  the 
true  tone  qualities  of  music  and  voice 
will  be  clearly  reproduced.  The  minute 
electric  currents  set  up  in  the  micro- 
phones are  then  transferred  to  the  ap- 
paratus room  where  they  pass  into 
amplifiers.  Various  controls  are  pro- 
vided on  these  amplifiers  so  that  the  in- 
tensity of  the  transmitted  selection 
may  be  varied  at  will.  There  is  then 
available  at  the  output  terminals  of  the 
last  amplifier  a fairly  strong  electric 
current  that  varies  in  exact  accordance 
with  the  sound  waves  impressed  on  the 
microphone  in  the  studio.  This  current 
is  next  transmitted  over  a pair  of  wires 
to  the  modulator  tubes  located  in  the 
transmitting  station  proper.  These 
modulator  tubes  are  so  connected  that 
they  may  control  the  antenna  current  by 
varying  the  plate  potential  impressed  on 
the  oscillator  tubes.  Consequently  we 
have  a system  of  modulation  that  en- 
ables comparatively  feeble  sound  vibra- 
tions to  control  or  mould  large  amounts 
of  radio  frequency  energy. 

The  censorship  and  supervision  that 
is  exercised  by  the  men  in  charge  of  the 
broadcasting  equipment  is  of  some 
interest.  The  studio  director  has  at  his 
disposal  a control  switch  that  cuts  the 
microphones  in  or  out  of  the  circuit. 
As  soon  as  this  switch  is  closed  a red 


Transmitting  equipment  of  WGY  station.  The  large  oscillator  tube  is  shown  at  the 
right  and  tne  modulator  tubes  at  the  left,  with  meters,  coupling  inductances  and 

filter  condensers 


Control  room  adjoining  the  studio  of  WGY,  the  General  Electric  broadcasting  station. 
It  is  here  that  the  censor  works  and  all  electrical  details  are  under  constant 

supervision 


fording  the  radio  public  good  music  and 
of  providing  addresses  of  an  informa- 
tive and  interesting  nature. 

Kolin  D.  Hager  is  studio  manager 
of  WGY  and  also  the  chief  announcer, 
for  which  work  he  is  peculiarly  fitted. 
Trained  for  the  operatic  stage,  he 
speaks  French,  Italian  and  German; 
his  speaking  voice  is  pleasing  and  the 
radio  fan,  in  commenting  on  the  pro- 
grams, frequently  refers  to  his  voice. 

WGY  is  offering  concerts  three 
nights  a week,  Tuesday,  Thursday  and 
Friday  and  nightly,  except  Saturday 
and  Sunday,  furnishes  produce  and 
stock  market  reports,  baseball  results 
and  news  bulletins.  Every  Friday  night 
a special  late  program  is  given  at  10 :30 
o’clock  Eastern  time. 

The  General  Electric  Co.  broadcast- 
ing station  at  Schenectady  provides 
radio  entertainment  for  the  New  Eng- 
land states,  south-eastern  Canada  and 
west  through  Wisconsin  and  Illinois, 
south  to  South  Carolina  and  Tennessee. 
This  territory  may  be  conservatively 
stated  as  the  nightly  range  of  the  sta- 
tion, excepting  for  those  sections  which 
are  close  to  other  powerful  transmitting 
stations.  The  station  is  often  heard  at 
much  greater  distances,  however,  and 
WGY's  mail  contains  many  letters 
from  Florida,  Texas,  the  middle  West- 
ern and  Rocky  Mountain  states. 

Among  the  distance  achievements 
reported  was  the  receipt  of  WGY  en- 
tertainments by  the  S.S.  Harry  Lucken- 
bach,  on  March  30  of  this  year,  when 
the  ship  was  7 degrees  north  of  the 
equator  and  directly  south  of  Panama 
in  the  Pacific  Ocean.  The  log  of  the 
ship’s  operator  checked  with  that  of 
WGY  and  was  verified  by  the  master 
of  the  ship. 

The  Rockridge  station  at  Oakland, 
Cal.,  reported  perfect  reception  of  voice 
and  music  on  the  night  of  March  24. 

Among  the  interesting  distance  re- 
ports was  that  received  May  5 from 
Elmer  F.  Barber,  an  amateur,  who 
reported  getting  WGY  at  St.  John, 
Washington,  on  a home  made  receiver, 
using  only  one  bulb. 
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“I  Take  My  Pen  in  Hand  to  Tell  You — 

Correspondents  Report  Their  Pleasure  and  Profit  in  Broadcast  Programs. 

Each  Home  Finds  New  Reasons  for  Listening  In.  Gratitude  Moves  Many 
to  Express  Their  Appreciation  in  Written  Words  of  Thanks 


Camp  Bragg,  N.  C. 

For  some  time  past  I have  followed 
with  great  interest  the  developments  in 
radiotelephony  and  have  recently  ac- 
quired a receiving  set.  Myself  as  well 
as  all  of  my  friends  stationed  here  at 
this  camp  are  greatly  benefited  by  it 
and  it  has  become  a regular  hobby  of 
all  personnel  at  this  place.  Married 
men  are  bringing  their  families  for 
entertainment  during  the  evenings  and 
young  and  old  are  enjoying  it  im- 
mensely. 

Camp  Bragg,  N.  C.,  our  station,  is 
approximately  eleven  miles  from  the 
nearest  town,  Fayetteville,  N.  C.  Fay- 
etteville has  a population  of  about  8,000 
and  is  not  offering  much  to  our  men 
in  the  line  of  amusement  and  diversion 
— consequently  we  are  always  on  the 
lookout  for  any  new  form  of  entertain- 
ment. Radio  telephony  has  solved  the 
problem.  There  are  about  3,000  offi- 
cers and  enlisted  men  and  about  300 
families  here.  My  set  is  the  only  one 
in  the  hands  of  and  for  the  amusement 
of  enlisted  men.  Alfred  Hahn. 


Bridgeport,  Conn. 

I “listen  in”  on  your  concerts  at  my 
home  in  Stratford,  Connecticut,  and, 
while  I can't  answer  back,  I assure  you 
of  my  appreciation. 

An  ex-service  man  (a  Captain  in 
the  42nd  Division)  was  visiting  me 
Sunday  night  and  was  much  interested 
in  Major  Charles  R.  Morris’  lecture. 
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Last  night  my  wife  found  our  ten- 
year  old  daughter  oblivious  to  every- 
thing except  the  concert.  The  child 
was  supposed  to  be  getting  ready  for 
bed  so  mother  was  censorious.  They 
compromised  upon  daughter  both  lis- 
tening and  getting  ready  for  bed. 
Again  mother  hunted  up  daughter, 
found  her  still  oblivious  to  earthly  af- 
fairs but  clothed  only  with  a pair  of 
ear  ’phones.  H.  L.  Lewis. 


Send  your  impressions  in  the 
form  of  a letter  to  The  Wireless 
Age.  Be  sure  to  tell  about  your 
more  interesting  and  unusual  expe- 
riences. Write  on  one  side  of  the 
paper,  not  over  300  words.  Address 
them  to  Letter  Editor,  Wireless 
Age,  326  Broadway,  New  York  City. 


Garfield,  N.  J. 

On  Sunday  and  Monday  nights  we 
heard  your  request  to  have  all  people 
who  have  radios  to  write  you. 

As  ex-chief  of  the  Fire  Dept.  I was 
at  the  headquarters  of  Co.  No.  2 where 
a radio  is  in  working  order. 

I must  say  all  of  the  firemen  includ- 
ing myself  heard  the  band  concert  and 
I thought  the  way  the  men  acted  some- 
one might  take  the  radio  home  with 
them. 

The  invention  is  wonderful  and  I 
must  give  you  all  the  credit  my  power 
can  give  you  for  your  speaking  and 
programs  you  send  out. 

On  Sunday  evening,  our  entire  de- 
partment will  be  on  hand  to  hear  you. 

Chas.  H.  Lohsen, 
Ex-Chief,  Fire  Dept. 


Morris  Rains,  N.  J. 

We  listen  most  every  night  to  your 
wonderful  entertainments  and  I am 
sending  you  these  few  lines  to  thank 
you  for  the  pleasure  you  give  our 
family. 

We  heard  the  Ed.  Wynn  show  and 
it  came  in  very  clear.  We  get  all  of 
your  stuff  quite  clear — in  fact  we  can 
hear  the  needle  go  down  on  the  records 
whenever  you  play  one  and  my  wife 
said  she  heard  the  organ  stool  being 
moved  yesterday  when  the  organist  fin- 
ished playing. 

Had  my  father  down  yesterday.  He 
is  75  years  of  age  and  he  thinks  it  is  a 
wonderful  thing.  I don’t  know  how  I 
can  repay  you  for  your  entertainment 
as  our  machine  is  as  large  and  good  as 
we  want,  but  I am  a booster  for  WJZ 
and  whenever  I can  interest  a customer 
of  mine  in  radio  I shoot  him  full  of  the 
great  possibilities  for  making  money  by 
installing  your  instruments. 

Wm.  M.  Summer. 


Springfield,  N.  J. 
Extract  of  letter  to  Miss  May  Peterson 

We  have  just  heard  you  finish  your 
program  and  tell  your  unseen  hearers 
that  you  have  enjoyed  yourself  “im- 
mensely.” We — my  husband  and  I — 
would  like  you  to  know  what  delight 
we  had  in  your  singing  tonight.  The 
“Echo”  song  and  the  “Cuckoo  Clock” 
song  were  novel  and  realistic  and  we 
enjoyed  them  very  much;  but  your 
“Garry  Me  Back  to  Old  Virginny”  and 
“Last  Rose  of  Summer”  were  sung 
with  such  expression,  sentiment,  and 
sweetness,  that  we  derived  the  great- 
est pleasure  from  them. 


It  may  interest  you  to  know  that  for 
years  I have  been  hard  of  hearing  and 
have  been  deprived  of  the  enjoyment 
of  all  soft  or  faint  melody.  Yet,  to- 
night, over  the  wireless  I “got”  every 
note  you  sang,  even  to  the  faint  dying 
away  of  the  last  note  of  the  “Last  Rose 
of  Summer.” 

We  also  enjoyed  the  piano  solos  very 
much,  especially  the  Chopin  number. 
It  is  a pity  that  the  artists  rendering 
programs  over  the  wireless  cannot  hear 
the  “silence”  applaud.  We  always  clap 
our  hands. 

Mathilde  M.  Horster. 


Jersey  Shore,  Pa. 

I write  you  to  express  my  apprecia- 
tion of  your  excellent  service  that  I 
have  had  the  pleasure  of  listening  in  on 
for  the  past  week.  Your  programs, 
the  last  three  nights,  have  been  excep- 
tionally good  and  have  been  enjoyed  by 
perhaps  twenty  people  besides  myself 
at  my  home.  The  misfortune  of  hav- 
ing to  take  you  on  at  six  instead  of 
seven  o’clock,  on  account  of  the  failure 
of  our  legislature  to  help  make  daylight 
saving  uniform,  is  a bit  of  a handicap 
to  us,  but  will  be  in  on  it  just  the  same. 

L.  M.  Goodman. 
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TWENTY  years  ago  Byron  G. 
Harlan,  making  his  bow  to  the 
public  as  a singer,  thought  he 
could  best  achieve  lasting  fame  by 
making  people  cry.  So  he  sang  baby 
songs  and  other  sentimental  pieces. 
And  now  the  twenty  years  have  flitted 
into  the  never-returning  past  and  By- 
ron G.  Harlan  still  is  singing  to  the 
public  through  thousands  of  talking 
machine  records.  His  fame  has  spread 
into  all  countries  during  this  time,  but 
it  is  not  the  fame  of  which  the  singer 
once  dreamed. 

He  does  not  make  them  cry.  Any 
desire  to  do  that  fled  years  ago.  All 
his  efforts  now  are  directed  toward 
making  people  laugh,  and  many  hun- 
dreds of  thousands  of  radio  telephone 
users  will  readily  testify  to  his  success. 

Although  Mr.  Harlan  has  broad- 
cast several  times  and  “knows”  his 
audience  as  well  as  any  entertainer,  he 
welcomed  the  interviewer,  who  wished 
to  present  him  to  the  radio  audience 
in  printed  word  and  picture. 

“I'd  like  to  shake  hands  with  every 
one  of  them,”  he  said.  “I’m  also  glad 
of  the  chance  to  let  them  see  what  I 
look  like,  for  many  of  them  have  writ- 
ten me  asking  for  photographs. 

“I  am  quite  certain,”  and  here  he 
grew  serious,  “that  the  radiophone  will 
be  taken  up  by  such  agencies  as  the 
church  for  the  teaching  of  the  gospel. 
Who  knows  but  that  it  is  the  force  sent 
down  to  man  by  God  for  the  spread 
of  the  message  of  the  Bible! 

“At  heart,  people  are  good.  But 
they  do  many  things  that  are  thought- 
less, and  cause  pain  to  others.  Sim- 
ply because  they  forget.  That  is  why 
we  need  the  voice  of  the  church — to 
remind.  But  unfortunately  many  do 
not  go  to  church.  What  must  we  do 
then?  Why,  it  is  simple — we  must 
bring  the  church  to  them. 

“That  is  where  radio  will  play  its 
part.  It  will  bring  the  church  into  the 
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J WOULD  like  to  shake  hands  with  ever})  one  of 
■*  my  radio  audience.  As  that's  impossible,  / am 
more  than  pleased  to  greet  them  through  The  Wire- 
less Age.”  So  said  the  man  who  has  made  millions 
laugh 


Edwin  Hall  Interviews 

Byron  G.  Harlan 

Whose  Humorous  Songs  and  Stories  Have 
Won  Fame  on  the  Stage,  on  Talking 
Machine  Records  and  Now  by  Radio 


home.  It  will  be  a remarkable  power 
for  good. 

“I  could  sense  its  power  by  my  ex- 


Uncle  Josh  and  the  Wireless 

As  Spoken  by  Byron  C.  Harlan 

Quotations  from  the  talking  machine  rec- 
ord of  that  title.  Copyright  1922  by 
Bing-Hager. 

ABOUT  two  weeks  ago  my  brother- 
in-law,  Squire  Abner  Witfield, 
bought  one  of  those  new  fangled  radio 
sets,  from  a mail  order  house  in 
Chicago. 

A few  days  later  he  strung  wires 
from  the  two  poles,  upon  the  roof  of  the 
old  homestead. 

Well,  Sir,  last  Wednesday  night  he 
invited  all  Punkin  Center  to  a radio 
party,  and  you  never  saw  such  a con- 
glamaration  of  small  town  skeptics  in 
all  your  life. 

Well,  Sir,  after  he  had  us  all  seated 
he  pulled  a lever,  and  the  darn  thing 
started  to  sputter  and  spark,  and  every- 
body started  to  giggle;  and  Lem  John- 
son wanted  to  know  if  we  were  going 
to  have  fire  works  or  movies,  ha,  ha,  ha ! 

Finally,  after  the  darn  thing  got 
tamed  down,  all  the  wiseacres  that  claim 
Missouri  as  their  native  state,  got  the 
surprise  of  their  life. 

The  room  was  filled  with  the  sweetest 
music  I ever  heard, and  a girl  called  Jean 
Neilson,  known  as  the  radio  girl,  sang 
a song  called  “Kiss  Me  by  Wireless,” 
ha,  ha!  It  was  the  cutest  thing  I’ve 
heard  in  many  a day.  Everytime  she 
would  come  to  the  chorus  that  silly  old 
fool  Chett  Green  would  deliberately 
walk  up  to  the  horn,  and  smack  his  lips, 
Hank  Walton,  the  village  wit,  said  if 
Jean  Neilson’s  lips  are  half  as  sweet  as 
her  voice,  she  wouldn’t  have  to  plead 
long  to  be  kissed  in  Punkin  Center, 
ha,  ha ! 

Abe  Martin  said  he  never  saw  a 
clothes  line  in  such  a ridiculous  place 
before  in  all  his  life.  Aunt  Polly  said 
maybe  Abner  was  going  to  be  one  of 
their  circus  fellers,  and  do  a little  wire 
walking  as  a side  line.  Obidian  Green, 
the  town  evangelist,  said  it  was  some 
new  invention  of  the  devil,  and  Abner 
looked  as  if  he  was  on  the  way  to  perdi- 
tion, whatever  that  is,  ha,  ha,  ha! 


periences  in  broadcasting.  The  re- 
bounds of  my  laughs  across  the  air 
were  tremendous.  I have  heard  from 
nearly  every  state  in  the  union  east  of 
the  Mississippi.” 

Radio  listeners  as  well  as  phono- 
graph users  have  come  to  know  Mr. 
Harlan  as  an  extremely  versatile  artist. 
He  sings  “rube”  songs;  “Cousin  Ca- 
ruso,” Italian  comics;  and  negro  dia- 
lect songs  with  equally  good  effect. 

Since  the  death  of  Cal  Stewart,  the 
original  “Uncle  Josh,”  Mr.  Harlan 
has  been  assuming  this  character  role, 
and  in  another  column  the  reader  will 
find  extracts  from  the  latest  “Uncle 
Josh”  Okeh  records  made  by  him — 
“Uncle  Josh  and  the  Wireless.”  These 
Uncle  Josh  monologues,  which  radio 
audiences  have  come  to  like,  are  spoken 
and  not  sung. 

Life  on  the  Farm 

Mr.  Harlan’s  singing  partner,  dur- 
ing his  entire  career  has  been,  and 
still  is,  Arthur  Collins,  and  the  team 
of  Collins  and  Harlan  is  very  famous. 

Physically,  as  well  as  in  his  own 
world  of  song,  Mr.  Harlan  is  a big  man. 
This  he  credits  to  early  life  in  South 
Dakota,  where  he  was  born  and  raised 
on  a farm.  It  was  while  at  the  plow 
that  he  first  aspired  to  become  a singer. 
Up  and  down  the  field  he  would  trudge, 
slowly  behind  the  oxen,  singing  all  the 
time. 

People  stopped  along  the  roadside  to 
hear  him ; and  it  was  their  interest  that 
encouraged  him  to  go  on  to  greater 
triumphs. 

Finally  the  old  homestead  was  sold 
and  his  father  bought  and  operated  a 
hotel  in  Canton,  in  the  same  state. 

His  first  public  appearance  was  with 
his  present  partner,  Arthur  Collins, 
who  hailed  from  a small  town  called 
Hempstead.  From  the  successes  of 
those  early  days  the  team  of  Collins 
and  Harlan  progressed  by  leaps  and 
bounds,  winning  collective  and  individ- 
ual honors  everywhere,  first  by  the 
phonograph,  and  recently  via  radio. 
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What  Newspaper  Editors  Say 

Writers  Comment  on  the  Danger  of  Political  Campaign- 
ing by  Radio  Spoiling  the  Public  Taste  for  Broadcasting 


THE  Summer  months  are  here  and 
soon  it  will  be  Fall.  Then  pol- 
itics— campaign — elections.  From 
one  figurative  end  of  this  country  to 
the  other  whispers  are  being  heard  as 
to  how  extensively  the  radio  telephone 
will  play  its  part  in  the  elections,  lo- 
cal, state  or  national,  of  the  future. 
Probably  this  Fall  will  indicate  which 
way  the  wind  will  blow;  that  is,  how 
eagerly  the  politician  will  seize  upon 
the  radiophone  as  a means  of  acquir- 
ing votes. 

Thus  runs  the  trend  of  thought  in 
the  columns  of  the  nation’s  daily  news- 
papers— columns  devoted  both  to  radio 
and  to  politics. 

Many  of  the  newspapers  treat  the 
subject  humorously.  Others  are  quite 
serious. 

Under  the  heading,  “The  Radio  in 
Politics,”  the  Milwaukee  (Wis.)  Jour- 
nal says  editorially: 

We  might  have  known  there  was  a catch 
somewhere  in  this  radio  business.  Getting 
music  out  of  the  air  and  market  reports  from 
an  ethereal  ticker  was  too  good  to  be  true. 
Senator  New  has  gone  and  crabbed  the  whole 
thing.  He  sat  in  his  office  in  Washington 
and  stump-speeched,  smearing  prideful  points 
all  over  the  map  of  Indiana. 

When  a candidate  hires  a hall  there’s  no 
law  to  make  you  go  hear  him.  If  a paper 
prints  his  speech,  you  can  skip  it  and  read 
something  interesting  in  the  next  column. 
Usually  you  can  dodge  him  on  the  street. 
But  when  he  takes  to  the  radio,  he’s  got  you. 
With  the  radio  in  the  office,  the  club,  the 
home  and  the  bathtub,  on  boats,  trains  and 
automobiles,  there’s  no  escape  from  the  spell- 
binder. 

Along  the  same  line  of  thought  ap- 
pears the  editorial  in  the  Toledo  (O.) 
News-Bee,  commenting  in  light  vein 
on  a bill  introduced  in  Congress: 

Some  Congressman  has  introduced  a bill 
for  having  all  the  proceedings  of  Congress 
sent  out  by  wireless. 

We  vote  no! 

One  can  let  the  Congressional  Record  he 
in  its  wrapper.  Or  one  can  find  out  when 
something  worth  while  has  been  said,  and 
read  that.  For  there  is  lots  of  good  stuff 
in  the  Record. 

But  in  the  place  of  the  music,  the  lectures, 
market  reports,  weather  reports  and  things 
of  this  sort,  the  congressional  proceedings  as 
a whole  are  not  worth  the  time. 

Nobody  but  the  man  who  is  paid  for  it 
should  have  to  stand  the  racket  of  Congress. 

A second  time  we  vote  nol  When  con- 
gressmen want  to  do  their  electioneering,  let 
’em  hire  a hall. 

The  New  York  Times  doubts 
whether  a political  speech  could  be 
transmitted  with  satisfactory  effect 
upon  the  listeners — satisfactory  at  least 
on  the  part  of  the  politicians.  It 


thinks  that  the  success  of  a political 
speech  is  dependent  largely  “on  the 
addressing  of  it  to  auditors,  most  of 
whom  already  are  convinced.” 

Continuing,  it  says: 

It  is  not  at  all  obvious  why  protest  should 
be  made  by  candidates  for  office  because  it 
has  been  decided  not  to  “broadcast”  their 
appeals  for  votes  from  the  Government 
radio  stations.  On  the  other  hand,  however, 
it  is  not  obvious  why  business  of  this  sort,  if 
offered  on  a business  basis,  should  not  be 
accepted. 

What  is  obvious  is  that  the  rendering  of 
such  service  at  a Government  station  might 
be  influenced  by  partisan  considerations,  and 
fairness  in  the  granting  of  facilities  might 
not  always  be  maintained.  If  it  were  not, 
there  would  be  both  moans  and  growls. 

Perhaps  the  public  would  like  to  get  politi- 
cal speeches  this  way  and  perhaps  not.  People 
would  not  ever  become  wildly  excited  over 
appeals  coming  from  an  unseen  orator,  and 
most  of  the  effects  produced  on  assembled 
crowds  would  be  unattainable,  for  there 
would  be  none  of  the  enthusiasm  due  to 
contagion,  and  there  might  be  a dangerous 
pondering  over  the  arguments  offered — dan- 
gerous to  the  candidates,  that  is. 

The  success  of  a political  speech  is  largely 
dependent  on  the  addressing  of  it  to  auditors 
most  of  whom  already  are  convinced.  That 
can  be  done  at  a “rally,”  but  there  would  be 
no  selection  by  radio. 

Calling  Senator  New’s  experience  of 
broadcasting  his  speech  by  radio  in- 
teresting as  an  experiment,  but  hor- 
rible as  an  example,  the  New  York 
Tribune  contends  solemnly  that  the 
pleasure  of  the  evening  group  around 
the  fireside  would  swiftly  turn  to  con- 
sternation were  music  and  lectures  and 
market  reports  interspersed  with  pleas 
of  politicians  seeking  re-election. 

Then  it  goes  on  to  say  editorially: 

Furthermore,  were  the  practice  to  become 
general,  it  would  be  impossible  for  even  the 
most  modem  apparatus  to  strain  out  of  the 
New  York  radio  canvass  the  speeches  broad- 
cast to  Iowa,  Oregon,  Michigan  and  Louisi- 
ana. And  good  Republicans,  interested  only 
in  addresses  calculated  to  supply  them  with 
campaign  arguments,  would  be  forced  against 
their  wills  to  hear  dozens  of  reasons  why 
Democrats  should  be  supported.  And  they 
could  not  even  “boo”  their  disapproval. 

The  radio  is  rapidly  adding  entertainment 
and  instruction  to  the  household,  and  that  is 
about  enough  for  the  present.  When  it  be- 
gins to  supply  political  opinion  as  well,  many 
of  the  partisan  listeners  will  open  the  light- 
ning switches  and  cut  off  the  unwelcome 
voices. 

Entirely  aside  from  politics  there  is 
another  point  that  is  of  interest  to 
newspapers  throughout  the  country  in 
connection  with  radio  during  the  Sum- 
mer months,  and  that  is  reflected  in  the 
press  of  the  land. 

46 


We  refer  to  the  Summer  camps,  and 
the  new  note  that  has  been  added  this 
year — radio.  Thousands  of  these 

Summer  camps  dot  the  coasts,  the  lake 
fronts,  the  rivers  in  the  northern 
wilds.  And  this  year,  the  editors  point 
out,  few  of  them  will  be  without  their 
radio  sets,  to  brighten  the  life  of  the 
camp,  to  keep  the  folks  in  touch  with 
the  sweltering  world  outside  from 
which  they  sought  to  escape. 

Heat  drives  people  to  cooler  climes, 
but  it  only  has  the  effect  of  making 
radio  all  the  more  popular  in  Sum- 
mer camps.  For  where  present  day 
civilized  man  is,  there  will  one  find 
the  radio  telephone. 

That  is  the  gist  of  editorial  com- 
ment of  the  press  of  the  country  now. 
The  Providence  (R.  I.)  Journal  sug- 
gests that,  if  the  demands  made  upon 
it  are  not  too  great,  the  battery  in  a 
vacationist’s  automobile  may  be  made 
to  serve  admirable  duty  with  the  radio- 
phone. 

Heading  the  passage  “Vacation  Ra- 
dio,” the  newspaper  says  editorially : 

One  noticeable  change  in  the  landscape  at 
Summer  resorts  is  the  presence  of  aerial 
wires.  Several  have  already  been  seen,  and 
many  people  are  considering  the  installation 
of  receiving  outfits  in  their  houses  down  the 
bay  and  on  the  seashore. 

The  conditions  for  reception  at  shore  re- 
sorts are  excellent,  oscillations  from  trans- 
mitting stations  having  greater  range  over 
the  water  than  over  the  land.  There  are  no 
extensive  power  lines  to  increase  outside  in- 
terference to  the  reception  of  signals. 

The  difficulty  is  in  the  transportation  of 
the  apparatus,  particularly  of  the  filament 
battery.  The  same  problems  present  them- 
selves in  this  case,  as  they  do  in  vacuum  tube 
sets  at  home.  Crystal  detector  sets  can  be 
used,  but  their  limited  range  works  against 
them. 

It  is  possible  to  use  the  automobile  starting 
battery  for  filament  lighting  purposes.  In 
summer  an  automobile  battery  generally  gets 
overcharged  because  the  demands  for  start- 
ing are  less  than  in  winter,  and  there  is  less 
driving  at  night.  Excessive  overcharging  is 
harmful  to  a battery,  and  the  use  of  the  bat- 
tery for  radio  purposes  will  keep  it  in  good 
condition  if  the  demands  on  it  are  not  too 
great. 

The  Louisville  (Ky.)  Herald  points 
out  that  Summer  months  are  not  ideal 
for  radio  reception,  but  it  predicts  that 
when  the  Fall  rolls  around  again  the 
interest  in  radio  will  be  much  greater 
than  ever  before.  It  says: 

Look  for  a drop  in  radio  enthusiasm  dur- 
ing Summer. 

Then  for  a recurrence  of  interest  in  fall, 
even  greater  than  ever. 

That’s  the  prediction  of  radio  engineers 
and  officials. 
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In  The  War  Zone 


Adventures  of  George  N.  Soupos,  Wireless 
Operator,  During  the  Graeco -Turkish  War 


*'His  Knowledge 
of  the  Greek 
Language  Ob- 
tained for  Him 
a Job  on  the 
Themistocles” 


IF  you  had  been  a wireless  operator 
aboard  a Greek  troop  transport  and 
, your  ship  had  taken  an  active  part 
in  a successful  battle  against  the  enemy 
and  you,  especially,  had  distinguished 
yourself  by  some  particular  feat  so  that 
Queen  Olga  of  Greece  would  person- 
ally ask  you  if  there  was  anything  in 
the  world  you  would  like  to  have — 
what  would  you  say? 

That  is  what  actually  happened  to 
Operator  George  N.  Soupos  of  New 
York  City,  an  adventurous  lad,  who, 
a victim  of  circumstances,  found  him- 
self one  day  in  the  storm  center  of 
the  war  between  Greece  and  Turkey 
some  few  years  ago. 


about  wireless  by  experiment- 
ing in  his  little  station  in  his 
home.  Within  one  brief  year 
he  was  returning  home,  a war 
veteran,  for  in  a few  months 
of  fighting  in  the  Aegean  Sea 
for  the  liberty  of  Greece,  he 
had  taken  part  in  minor 
battles  and  one  big  naval  en- 
gagement; he  had  saved  his 
vessel  from  destruction  on 
several  occasions,  and  once 
he  had  been  in  irons  awaiting 
execution. 

It  was  because  of  his  knowledge  of 
the  Greek  language  that  he  obtained  a 
job  as  wireless  operator  on  the  Them- 
istocles. It  was  a ship  carrying  Amer- 
icanized Greeks  back  to  their  native 
land.  They  were  going  back  to  fight 
and  every  one  of  them  continually 
sought  young  Soupos  on  the  trip  over 
when  knowledge  was  wanted  of  what 
was  going  on  in  the  war-ridden  land 
they  were  approaching. 

Remained  With  Crew 

After  the  vessel  had  deposited  the 
passengers  at  Piraeus,  Greek  naval  offi- 
cers told  the  captain  of  the  Themis- 
tocles that  arrangements  had  been  made 
by  the  owners  of  the  boat  to  convert  it 
into  a transport  for  Greek  naval  service. 


crets  of  the  Greeks.  Young  Soupos, 
of  course,  refused,  but  he  was  ordered 
to  “string  along”  the  one  who  had 
made  the  offer,  and  it  was  not  long 
before  the  officers  knew  that  another 
operator  had  accepted  what  young 
Soupos  refused.  That  operator  did 
not  operate  long. 

Soupos  likes  to  tell  about  the  chase 
in  which  his  vessel  was  the  one  pur- 
sued. One  day  he  caught  a Turkish 
spark  and  again  the  captain,  on  search- 
ing the  horizon  with  his  glasses,  dis- 
covered he  was  too  close  to  an  enemy 
ship  for  comfort.  The  Turkish  ar- 
mor-clad vessel  took  up  the  chase,  and 
it  was  not  until  the  Psara  of  the  Greek 
Navy  hove  in  sight  that  the  Turkish 
boat  abandoned  the  chase. 

The  captain  of  the  rescuing  vessel 
was  under  the  impression  that  young 
Soupos  should  have  detected  the  pres- 
ence of  the  Turkish  boat  before  he  did 
and  he  calmly  told  the  lad  that  he 
would  be  executed. 

The  captain  of  his  vessel  proved  a 
friend  and  persuaded  the  irate  officer 
that  Soupos,  being  an  officer,  could  not 
be  executed  without  a court  martial 
and  should  the  execution  take  place, 
he  would  request  an  investigation.  Af- 
ter a night  in  the  brig,  Soupos  was 
released. 

Longs  For  Home 


And  George  N.  Soupos  said  that  the 
only  thing  he  wanted  was  some  pota- 
toes mashed  with  plenty  of  cream. 

This  was  a favorite  dish  of  the 
young  operator  before  he  heard  the 
call  of  adventure — potatoes  a la 
Soupos — as  he  styled  the  dish  which 
was  his  favorite  delicacy. 

The  story  of  young  Soupos  is  an- 
other tale  of  adventure  plucked  from 
the  life  of  that  fearless  group  of 
American  youths — the  wireless  oper- 
ators. The  youngsters  just  starting 
into  the  wireless  operating  business 
like  to  speak  of  his  adventures,  but  it 
is  a safe  guess  to  say  that  there  is  no 
operator  of  experience  today  who  can- 
not duplicate — as  far  as  excitement 
and  thrills  go — the  story  related  on  this 
page. 

Used  Spare  Time 

When  he  was  eighteen  years  old 
Soupos  was  an  aspiring  wireless  ama- 
teur and  devoted  as  many  minutes  as 
he  could  spare  to  acquiring  knowledge 


The  captain,  his  officers,  and  the 
young  wireless  operator  remained  with 
the  ship.  Steel  plates  were  bent  about 
the  bridge  of  the  vessel  and  four-inch 
guns  were  mounted  on  her  decks. 

On  one  occasion  Soupos  was  startled 
by  hearing  a spark  station  in  operation. 
It  sounded  like  a Turkish  station,  and 
seemed  very  close.  So  he  reported  it 
to  the  captain,  who  discovered  he  was 
out  of  his  course  and  ordered  all  lights 
extinguished.  The  vessel  steamed  ahead 
under  forced  blast  away  from  the  dan- 
ger zone.  Searchlights  from  a nearby 
Turkish  fortress  played  upon  the  wa- 
ter and  the  twelve-inch  guns  of  the 
Turks  would  have  made  short  work  of 
the  vessel  had  they  discovered  its  pres- 
ence. For  this  service,  Soupos  was 
rewarded  with  a lieutenancy. 

The  following  days  were  marked  by 
skirmishes  with  the  Turks  and  during 
one  of  the  lulls  between  battles,  an  at- 
tempt was  made  by  the  enemy  to  bribe 
the  young  operator  into  betraying  se- 


Eight months  of  battle  smoke  and 
very  many  narrow  escapes  found 
Soupos  longing  for  his  home  in  New 
York  City.  A conversation  by  wire- 
less with  the  operator  on  board  the 
U.  S.  S.  Virginia,  opened  up  anew  the 
floodgates  of  his  homesickness.  He 
asked  for  a discharge  and  received  it. 
A wireless  message  to  his  mother  told 
her  that  he  was  on  his  way  back  home, 
and  there  was  a proud  mother  waiting 
for  her  returning  hero  when  his  vessel 
docked  under  the  shadows  of  the  met- 
ropolitan sky  scrapers. 

The  shadows  of  night  were  falling 
as  Soupos  mounted  the  steps  of  his 
home.  Supper  was  on  the  table  and 
the  sight  of  the  familiar  faces  and 
a certain  bowl  of  food  on  the  table 
made  the  lad  realize  that  once  more 
he  was  safe. 

What  do  you  think  it  was  that  his 
mother  had  prepared  for  him? 

It  was  a bowl  of  potatoes  mashed 
with  cream! 
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When  The  Radio  Bug  Clashes  With  The 
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Witching  Wireless  Waves  Whirl  Wittily 


An  Exceedingly  Remarkable 
Interview 

By  R.  E.  Porter 

THE  fame  of  the  Hon.  T.  Dingbatus 
Montgomery  Nutmeg  is  a household 
byword  on  a couple  of  continents.  He 
is  especially  liked  by  the  housewives, 
being  what  might  be  called  a ladies’  man. 

And  he  has  strong  opinions  of  his 
own. 

When  along  came  radio  he  was  among 
the  first  to  be  asked  to  broadcast.  His 
address  was  a powerful  plea  for  the 
greater  use  of  condiment.  Thus  it  was 
that  the  Editor  considered  him  a pep- 
pery subject  for  an  interview. 

“Get  a good  spicy  interview  with  Hon. 
T.  D.  M.  Nutmeg,”  read  the  assignment. 

So  I went  to  his  club  on  Fifth  Avenue, 
following  which  1 scrivened  as  below : 


The  Interview 

HAVING  just  returned  from  an  in- 
terview with  the  Hon.  T.  D.  M. 
Nutmeg,  let  me  observe  that  he  knows 
so  little  of  radio  that  he  thinks  a loose 
coupler  is  an  unscrupulous  “marrying 
parson."  So  I am  going  to  give  you  a 
verbatim  report  of  our  conversation, 
uncolored  and  without  leaving  out  a 
comma. 

“Now,  Mr.  Nutmeg,”  I began,  “we 
are  very  anxious  to  get  a good  inter- 
view on  what  you  think  of  radio — 
opinions  gathered,  of  course,  from 
your  broadcasting  experience.” 

He  looked  at  me  with  a perfectly 
blank  expression. 

"Huh?”  he  asked. 

I repeated  my  statement. 

“Radio?” 

.“Uh-huh !” — he  had  me  doing  it,  too. 
“I  don’t  know  anything  about  it,” 
said  the  noted  statesman. 

“But  surely  you  have  impressions. 
It  would  be  difficult  (even  for  you) 
to  prevent  getting  one  after  broad- 
casting.” 

"No  impressions,”  he  grunted. 
(Remember,  I’m  giving  you  the 
straight  interview.) 

“What  do  you  think  about  sending 
your  voice  through  the  air?  Doesn’t 
that  inspire  you?” 


LIFE  ON  THE  RADIO  WAVE 


— 5an  Francisco  Chronicle 


“Never  thought  about  it  before. 
But  I guess  it  is  wonderful.” 

“We  think,  Mr.  Nutmeg,  that  radio 
will  be  a powerful  force  for  good. 
What  are  your  views  along  those 
lines?” 

“Never  thought  about  it.” 

I tried  again:  “Radio  will  break 
down  boundaries  between  countries.  It 
will  make  people  more  friendly.  It  may 
eliminate  wars  altogether.  Don’t  you 
think  so?” 

“Huh?” 

I repeated. 

“Possibly  . . . but  I don’t  know 
a thing  about  this  radio.” 

Here  his  expression  mutely  pleaded, 
“Hey  you,  quit  pickin’  on  me.” 

But  I persisted.  “Radio  undoubt- 
edly will  be  a potent  factor  in  bringing 
amusement  into  the  homes.  It  will 
keep  the  boys  off  the  streets.  Don’t 
you  think  so?” 

“Um  ...  it  might,  I never  gave 
it  much  thought,  though.” 

“And  then,”  I continued,  “think  how 
radio  can  be  used  in  sending  out  de- 
scriptions of  football  games,  baseball 
games,  and  so  forth.  It  will  be  a 
power  in  athletics— building  up  the 
youth  of  America,  and  all  that — don’t 
you  think  so?” 

“I  guess  it  will — but  I don’t  know 
much  about  it.” 


Once  more  I tried.  “Well,  how 
about  the  possibilities  of  the  radio- 
phone for  use  in  politics?  Should  po- 
litical speeches,  in  your  opinion,  be 
permitted  on  the  air?” 

“Politics?  I don’t  know.” 

“Think  of  the  influence  of  a speech 
on  the  air,  addressed  to  a hundred 
thousand  people!” 

“I’m  tryin’  to.” 

“Have  you  any  more  suggestions?” 
I asked,  in  conclusion. 

The  mighty  statesman  looked 
thoughtful.  “Yes,”  he  said,  impres- 
sively, “you  write  a profound  inter- 
view, and  say  I said  it.” 

“A  man’s  voice  can  now  be  heard 
all  over  the  country,”  says  President 
Lowell,  “and  soon  will  be  audible  all 
over  the  world.”  And  even  then  there 
will  be  a lot  of  discontented  people 
who  will  spend  a lot  of  time  hollering 
“Louder!” — N.  Y.  World. 


Our  Own  Broadcasting  Program 


This  program  can  be  heard  by  anyone  who 
succeeds  in  remaining  awake.  Merely  con- 
nect up  your  sewing  machine,  using  a bor- 
rowed umbrella  as  an  antenna.  The  service 
is  free,  positively.  Tune  your  instruments 
as  much  as  you  care  to. 


DAYLIGHT  THRIFT  TIME 

SUNDAY 

7 P.  M. — Big  Bill  Haywood  will  de- 
liver a sermon  on  “Feet;  Why  Your 
Left  Should  Synchronize  With  Your 
Right  When  The  Police  Are  After 
You.” 

8 P.  M.—Dr.  Thomas  J.  Nickel- 
snatcher,  of  the  firm  of  Jump  Brothers, 
will  deliver  a lecture  on  “What  Comes 
After  The  Purchase  Price,”  describing 
in  verse  and  prose  the  appearance  and 
wherefores  of  bill  collectors  and 
sheriffs. 

9 P.  M. — Remarkable  demonstration 

of  reproduction  of  a spirit  photograph 
by  radio.  Subject:  Ex-Soldier  Re- 

ceiving the  Bonus. 

10  P.  M. — The  brothers  Trade  and 
Mark  Smith  will  demonstrate  new 
styles  in  coughing. 

MONDAY 

7 P.  M. — Bedtime  story  by  Humpty 
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When  Whimsical  Wisdom  Winks 


Dumpty,  Never  Sit  On  A Wall ; or, 
Don't  Be  An  Egg. 

8 P.  M. — Professor  Hoof  will  teach 
the  latest  dance,  the. “Salary  Slide,” 
originated  on  Saturday  and  now  a 
weekly  favorite. 

9 P.  M. — Lesson  in  concentration. 
Over  a period  of  sixty  minutes  Hiram 
Gooseberry,  the  famous  mathematician, 
will  count  the  revolutions  of  an  electric 
fan. 

10  P.  M. — Swimming  lesson  on  the 
wireless  waves,  by  Annette  Kellerman. 

TUESDAY 

7 P.  M. — This  entire  evening  will  be 
devoted  to  an  illuminating  lecture  by 
Mr.  Hi  Frequency,  on  radio  elementals, 
including  valuable  technical  data  on 
“How  to  Insulate  the  Ground.”  Miss 
Lotta  Gas  demonstrates  the  ease  with 
which  persons  are  put  to  sleep  by  ether 
waves. 

Squire  Owens  will  lecture  on  how 
to  yank  grand  opera  out  of  an  electric 
light  socket. 

( For  Wednesday,  Thursday,  Friday 
and  Saturday,  roll  your  own) 

“Listen!” 

By  Essie  Phelps  Duffy 

Our  boy  has  built  a station 
For  receiving  wireless, 

There’s  an  aerial,  vacuum  tube, 

O,  a hundred  things  I guess 
That  we  do  not  know  the  names  of ; 

But  he  sits  down  there  at  night 
So  deaf  to  anything  we  say, 

We’re  out  of  patience,  quite. 

If  we  venture  just  a question 

Of  his  school  work  for  the  day, 

He  will  motion  us  to  silence, 

And  we  only  hear  him  say — 
“LISTEN !” 

His  sending  and  receiving  set 
Are  really  very  neat; 

He  built  a cabinet  and  desk 

To  hold  them,  all  complete ; 

There’re  little  knobs  and  things  to  turn, 

And  switches  by  the  score; 

And  batteries  in  rows  and  rows 
Are  lined  up  on  the  floor. 

He  puts  a "rigging”  on  his  head 
And  takes  his  pen  in  hand, 

And  then  he  scarcely  says  a word 
That  we  can  understand, — 

But— “LISTEN !” 


He  talks  of  coil,  condenser, 

Spark-gap,  motor;  helix,  too; 

Well  it  really  is  a marvel,  what 

These  things  combined,  can  do. 

For  they  seem  to  form  a prison 

That  can  chain  the  waves  of  sound. 
And  every  eve  at  nine  o’clock, 

We  wait  and  wait  around. 

And  when,  o’er  seven  hundred  miles 
From  Washington,  D.  C., 

The  Time  comes  singing  in  through  space, 
We’re  quite  convinced,  and  we — 
LISTEN. 

He  gets  reports  on  weather, 

And  he  gets  the  Springfield  “Press,” 
And  the  way  the  news  comes  flying 
Is  astounding,  I’ll  confess. 

Why,  it  seems  almost  uncanny, 

Just  as  if  the  sound  was  hurled 
To  this  little  wayside  comer 

From  an  unknown  Spirit  world; 

And  last  night  I nearly  fainted. 

When  he  jumped  and  hollered,  "Wow!" 
“It’s  an  SOS  I’m  hearing, 

There’s  a steam-ship  calling  now !” — 
LISTEN!!! 

He’s  installed  an  amplifier, 

We  can  hear  the  people  talk 
By  telephone  to  Frisco, 

All  the  distance  from  New  York; 
And  from  Pittsburgh  too,  and  Cleveland, 
And  ’twas  but  the  other  day 
That  we  heard  a brass  band  playing 
Near  a thousand  miles  away; 

So,  although  we  sometimes  tire, 

Why  we  wait  and  wait  around, 


EDDIES’  FRIENDS 


— N.  V.  American 


And  we  dare  not  fix  the  fire, 

O,  we  dare  not  make  a sound — 

We  just  LISTEN. 

But  it’s  worth  it — all  the  trouble — 

Just  to  see  the  lad  succeed, 

When  he  gets  "high  power”  stations 
We  are  gratified  indeed ; 

We  are  learning  calls,  and  wave-lengths, 
And  we  know  that  POZ, 

One,  two,  six,  and  then  two  ciphers, 

Stands  for  Nauen,  Germany. 
Wireless — morn, — and  noon, — and  evening — 
We  absorb  it — wouldn’t  you? 

There!  He  says  that  Boston's  talking, 

I must  go  and  hear  him  too — 
“LISTEN !” 


Wise  Crack-les 


Readers  are  urged  to  send  in  their 
Wise  Crack-les  on  Radio.  Let  ’em 
come,  all  you  humorists. 

A.  Conan  Doyle  Does  Say  There’s 
A Lost  World 

“Nelson  White  is  erecting  a wireless 
station  in  White  & Son’s  hall  and  we 
hope  soon  to  be  connected  with  the 
outside  world  by  this  method.” 

Harrison  briefs  in  Three  Forks, 
Mont.,  Herald. 

* * * 

In  the  same  column,  though  hardly 
connected  with  wireless,  appears  this 
hot  news  item: 

“Walter  Pease  met  with  a severe 
accident  Thursday  while  out  on  the 
Montana  Power  line  repairing  the  wires 
by  falling  about  15  feet  from  a tele- 
phone pole,  breaking  his  leg  and  lacer- 
ating it  with  his  climbers.” 

An  unusual  way  of  repairing  a power 
line.  * * * 

OsCULATORY  OSCILLATION 

“Kiss  me  by  radio,” 

Gosh!  That  is  tough. 

Lady,  O,  Lady,  O, 

’Tain’t  close  enough. 

— Washington  Times. 

“Kiss  you  by  radio?” 

I’ll  say  it’s  tough ; 

Kiss  you  any  way-io 
Would  be  enough. 
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Radio  Jams  United  States 
Patent  Office 

AA/"  HILE  the  radio  telephone  has 
~ ' literally  added  to  the  joys  of  na- 
tions, it  has  burdened  the  United  States 
Patent  Office  with  a flood  of  applica- 
tions for  new  patents.  The  Patent 
Office  for  years  has  been  swamped,  and 
has  been  falling  further  and  further 
behind  every  day.  With  the  develop- 
ment of  the  radio  industry  an  added 
strain  was  thrust  upon  it,  and  as  it  had 
been  unable  to  keep  up  to  date  before 
the  “radio  flood,”  wireless  has  jammed 
the  Patent  Office  even  more  than  it  has 
jammed  the  air  at  certain  spots.  Al- 
ready more  than  a thousand  radio  pat- 
ents have  been  issued,  and  between 
2,000  and  3,000  are  pending.  Many  of 
these  latter,  however,  never  will  be  is- 
sued, for  they  cover  ideas  that  are  not 
new.  The  great  popular  interest  in 
wireless  has  served  to  start  thousands 
of  experimenters  working,  many  of 
whom  rush  into  the  Patent  office  with 
their  discoveries  instead  of  employing 
an  experienced  patent  attorney  to  make 
a search  and  tell  them  whether  or  not 
their  invention  is  patentable. 


a leg  by  wireless,”  having  directed  the 
amputation  on  a distant  ship  when  his 
own  was  in  the  Caribbean. 

As  more  and  more  ships  install  wire- 
less telephone  transmitting  apparatus, 
the  radio  telephone  is  adding  new  lau- 
rels to  its  humanitarian  crown.  The 
S.  S.  America,  of  the  United  States 
Lines,  had  a telephone  set  installed 
some  time  ago,  and  demonstrated  on  its 
first  trip  thereafter  the  value  of  the  in- 
stallation, the  surgeon  giving  directions 


\ 


This  is  a “radio  beacon”  just  erected  at  Inch- 
keith,  an  island  in  the  Firth  of  Forth.  It 
sends  forth  automatic  directional  compass  bear- 
ings for  the  guidance  of  ships 


French  Fishermen  Use  Radio 

ORE  than  200  French  fishing 
schooners  are  to  be  equipped  with 
radio  transmitting  equipment  using 
from  250  to  1,000  watts.  In  1918  only 
thirty  fishing  boats  were  so  equipped, 
and  the  installations  proved  so  valuable 
in  reporting  catches  and  in  saving  life 
that  it  is  expected  that  soon  every 
French  fisherman  of  any  size  will  use 
radio. 

Cures  Pneumonia  by  Radio 

T"\  R.  W.  S.  IRWIN,  surgeon  of  the 
^ President  Adams,  of  the  United 
States  Lines,  who  was  probably  the  first 
ship’s  surgeon  to  treat  a patient  by 
wireless,  recently  added  another  cure  to 
his  list  of  long-distance  treatments  by 
radio.  The  most  recent  case  was  that 
of  a seaman  on  a freighter,  dying  of 
pneumonia.  By  means  of  radio  mes- 
sages between  the  two  ships,  far  sepa- 
rated in  the  sea,  Dr.  Irwin  diagnosed 
the  case,  secured  a list  of  the  remedies 
carried  by  the  freighter,  prescribed  the 
treatment,  and  at  length  was  rewarded 
by  a flash  from  the  lumbering  tramp 
steamer  that  the  seaman  was  recover- 
ing. Dr.  Irwin  first  earned  fame  about 
ten  years  ago  as  “the  man  who  cut  off 


by  voice  to  the  captain  of  a freighter 
300  miles  away,  who  was  ill  with  pto- 
maine poisoning.  The  man’s  life  was 
saved.  Since  then  every  voyage  dem- 
onstrates anew  the  great  value  of  the 
radio  telephone. 

Irish  Destroy  a Station 

'T'HE  British  Admiralty  Station  at 
A Bunbeg,  Donegal,  Ireland,  was  de- 
stroyed by  Irish  Republicans  on  May 
10,  causing  damage  estimated  at  20,000 
pounds  sterling  or  about  $97,200  at  the 
normal  rate  of  exchange.  The  wire- 
less equipment  and  buildings  were 
burnt  only  after  the  furniture  of  the 
station  and  the  personal  effects  of  its 
personnel  had  been  sold  at  auction  to 
the  neighbors. 

March  Radio  Exports 

U XPORTS  of  radio  apparatus  from 
' the  United  States  during  March 
totaled  $21 ,180,  according  to  the  figures 
of  the  Bureau  of  Foreign  and  Domes- 
tic Commerce,  which  always  are  about 
three  months  behind  due  to  the  neces- 
sity of  collating  reports  from  all  ports. 
Japan  took  nearly  half  the  March  ship- 
ments, and  Canada  came  next  with 
$6,761  worth. 


France  Marvels  at  American 
Progress 

SOMEWHAT  enviously,  France, 
^ which  for  years  has  used  the  radio 
telegraph  intensively  for  Government 
purposes,  has  cast  eyes  upon  American 
broadcasting.  Here  is  what  “Radio- 
electricite,”  a French  radio  paper,  says 
in  a recent  issue,  in  an  article  entitled 
“Mister  Broadcasting,  Friend  of 
Radio 

“You  have  guessed  it,  the  name  is 
American,  which  does  not  necessarily 
mean  that  the  person  is  of  that  national- 
ity. However,  it  is  certain  that  Mr. 
Broadcasting  has  made  a fortune  in 
America,  which,  over  there,  gives  him 
the  freedom  of  the  city.  All  the  great 
daily  papers  of  New  York,  Chicago, 
Philadelphia,  etc.,  speak  of  broadcast- 
ing. Each  week,  one  or  two  pages  of 
these  powerful  organs  are  consecrated 
to  broadcasting,  whose  magic  name 
spreads  itself  over  their  columns  in 
enormous  letters.  All  American  child- 
ren dream  of  this  personage  who  has 
become  equal  to  a god  over  there ; each 
American  family  dedicates  itself  to  the 
new  cult ....  Each  wishes  to  possess 
a radiophone  or  aeriola;  the  journals 
publish  the  daily  programs,  and  Mr. 
Broadcasting  has  done  so  much  for 
wireless  telegraphy  that  you  cannot  find 
today  a single  one  of  the  marvelous  in- 
struments in  any  dealer's  shop.”  The 
article  concludes  by  pointing  out  that 
France  is  far  behind  even  Germany  in 
broadcasting  services,  and  demands 
that  the  Government  take  steps  to  de- 
velop “this  art  that  keeps  the  family 
within  the  home,  which  develops  the 
taste  for  science  and  art,  which  per- 
mits hundreds  of  thousands  of  listen- 
ers to  hear  the  greatest  artists,  follow 
the  lessons  of  the  most  learned  pro- 
fessors, and  hear  the  most  eloquent  of 
orators.”  

New  Equipment  for  Mail 
Airplanes 

A IRPLANES  used  in  the  U.  S.  Mail 
Service  are  being  equipped  with 
radiophone  transmitting  and  receiving 
apparatus,  in  order  to  enable  the  pilots 
to  keep  in  close  touch  with  the  flying 
fields,  aiding  them  in  reaching  their 
destinations.  The  first  of  these  ma- 
chines so  equipped  was  recently  flown 
from  Chicago  to  Washington  in  just 
two  minutes  over  six  hours,  at  the  rate 
of  119  miles  an  hour,  and  the  pilot  re- 
ported that  his  new  wireless  telephone 
set  was  of  great  assistance. 
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Protest  Closing  of  Naval 
Station 


DROPOSED  dismantling  of  the 
1 Navy  wireless  station  on  Grand  Isle, 
La.,  has  brought  forth  a flood  of  pro- 
tests from  the  residents,  who  are  either 
fishermen  or  truck  gardeners.  They 
have  been  profiting  greatly  by  using 
the  market  information  collected  by 
wireless,  in  the  case  of  the  truckmen, 
while  the  fishermen  have  been  able  to 
save  themselves  from  storms  as  a re- 
sult of  the  station’s  weather  reports 
of  Gulf  storms.  Closing  of  the  wire- 
less station  would  cut  the  island  off 
from  quick  communication  with  the 
mainland,  and  handicap  the  residents 
in  comparison  with  other  districts 
along  the  Gulf.  The  Navy  states  that 
it  intends  to  close  the  station  as  a mat- 
ter of  economy,  as  its  commercial  busi- 
ness has  not  been  sufficient  to  warrant 
its  continued  operation. 


Show  Apparatus  at  Paris  Fair 

HT HIS  year  for  the  first  time  wireless 
4 telegraph  and  telephone  apparatus 
was  shown  in  large  numbers  in  the 
annual  Paris  Fair,  held  in  May.  Num- 
erous exhibits  of  commercial  and  ama- 
teur instruments  attracted  large  crowds 
of  French  amateurs  and  the  general 
public.  The  two  “Halls  de  l’Electri- 
cite  were  thronged  with  visitors. 
Special  interest  was  shown  in  a re- 
ceiving set  making  use  of  a loop  an- 
tenna in  hexagonal  form,  with  the 
tuner  and  radio  and  audio- frequency 
amplifiers  mounted  within  the  base 
upon  which  the  antenna  is  fastened. 


Radio  Serves  Holland 

\AT  IRELESS  weather  reports  now 
’ ’ are  transmitted  daily  by  the 
Netherlands  Government,  which  has 
found  it  so  successful  in  code  that  it  is 
planning  to  send  out  the  reports  by 
radio  telephone,  in  order  to  make  them 


Dr.  Michael  A.  Rebert.  surgeon  of  the  S.S.  PRESIDENT  TAFT,  hat  several 
"radio  cures”  to  his  credit,  having  frequently  treated  sick  persons  by  wireleea. 
Here  he  ia  seen  in  the  wireleea  cabin,  giving  instructions  for  the  treatment  of 
a sick  man  on  a ship  far  distant  over  the  tea 


Norway  Builds  a Station 

A DDITIONAL  commercial  radio 
telegraph  facilities  between  Nor- 
way and  the  United  States  are  to  be 
secured  by  the  installation  of  a power- 
ful station  on  Rundemanden,  a moun- 
tain 2,500  feet  high  near  Bergen, 
Norway.  The  station  will  work  with 
England  and  the  Continent  as  well  as 
North  America. 


The  Radio  Corporation  of  America  recenUy  installed  a 200-watt  radiophone  set  on 
the  S.S.  CARL  D.  BRADLEY,  a Great  Lakes  cargo  boat,  which  thus  had  the  honor 
of  being  the  first  vessel  on  the  Great  Lakes  to  be  so  equipped.  The  set  is  of  the 
type  described  in  the  June  issue  of  THE  WIRELESS  AGE,  and  proved  its  value 
the  day  it  was  put  in  commission 


available  to  farmers  who  do  not  know 
the  code.  Already  much  radiophone 
broadcasting  is  being  done  in  Holland, 
the  Amsterdam  Stock  Exchange  send- 
ing out  a bulletin  every  fifteen  minutes 
giving  current  quotations,  and  when  the 
exchange  closes,  a press  bureau  uses 
the  station  for  domestic  and  foreign 
news  bulletins.  On  Sundays  from  2 
to  5 music  and  speeches  are  sent  out  by 
the  Netherlands  Radio  Industry  at  the 
Hague. 


R.  C.  A.  Opens  Chicago  Office 

T N order  to  secure  a more  central 
A point  for  distribution  of  its  appar- 
atus in  the  states  of  the  Middle  West 
and  the  Pacific  Coast,  the  Radio  Cor- 
poration of  America  has  opened  a dis- 
trict office  of  its  sales  department  in 
Chicago,  and  also  has  secured  ware- 
house space.  The  new  sales  office  is 
at  10  South  La  Salle  Street,  and  the 
warehouse  is  in  Unit  B of  the  Central 
Manufacturing  building.  With  these 


new  facilities  the  Radio  Corporation’s 
distributors  will  be  better  served  in  the 
states  of  Missouri,  Kansas,  Nebraska, 
Illinois,  Indiana,  Michigan,  Iowa,  Min- 
nesota, Oregon,  Wisconsin,  Oklahoma, 
Texas,  Louisiana,  Ohio,  California, 
Kentucky,  Tennessee,  Montana,  Ala- 
bama, Colorado,  Utah,  and  Washing- 
ton. 


Requires  Use  of  Radio 
Compass 

rF'HE  captains  of  the  Standard  Oil 
^ fleet  of  tankers  have  been  ordered 
to  “make  full  and  frequent  use  of  the 
Naval  Radio  Compass  stations  in  de- 
termining their  correct  positions.”  In 
the  event  that  a Standard  Oil  vessel 
runs  aground,  the  company  will  make 
an  investigation  in  order  to  ascertain 
whether  or  not  the  vessel  was  near  any 
of  the  44  compass  stations,  and  whether 
or  not  the  captain  made  use  of  the 
facilities,  in  order  to  determine  his  re- 
sponsibility for  the  accident. 

NPO  Changes  Wavelength 

THE  U.  S.  Navy  station  at  Cavite, 
NPO,  in  the  Philippines,  now 
operates  on  13,700  meters  when  send- 
ing East-bound  messages.  The  new 
length  was  selected  after  tests  with 
14,200  and  13,900  meters,  each  of 
which  lengths  were  found  to  interfere 
with  the  Japanese  and  British  stations 
in  the  Pacific. 
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Belgians  Building  Big  Station 

'"THE  Belgian  Government  has  just 
A started  construction  of  a new  wire- 
less station  at  Ruysselede,  near  Bruges, 
in  the  center  of  Flanders.  The  station 
will  provide  communication  with  the 
Belgian  Congo,  in  Central  Africa,  as 
well  as  with  most  of  the  other  contin- 
ents when  necessary.  The  aerial  is  to 
be  of  the  radial  type,  with  eight  towers 
each  275  meters  high.  The  power  plant 
will  consist  of  a 1,000-kilowatt  gener- 
ator with  two  high-frequency  trans- 
formers of  equal  power,  one  of  the  arc 
type  and  the  other  an  alternator  of  the 
Bethenod-Latour  system.  On  a wave 
length  of  25,000  meters  it  is  expected 
to  put  850  amperes  in  the  antenna. 
High-speed  transmission  is  to  be  used. 
Other  stations  are  being  erected  in  the 
Congo  to  work  with  it. 


A Six  Million  Market 

A MARKET  for  6,000,000  radio  re- 
ceiving  sets  in  five  years  is  seen  by 
the  Copper  and  Brass  Research  As- 
sociation, which  set  this  modest  figure 
after  a short  investigation.  The  As- 
sociation is  composed  of  manufactur- 
ers of  copper  and  brass,  who  realize 
that  radio  apparatus  consumes  annu- 
ally many  tons  of  their  metals.  In 
reaching  the  figure  of  six  million  sets, 
the  Association  took  as  a basis  the  fact 
that  there  are  approximately  that  num- 
ber of  phonographs  now  in  use,  and 
that  the  cost  of  die  average  receiving 
set  is  about  equal  to  that  of  the  aver- 
age phonograph.  Radio  experts,  how- 
ever, point  out  that  the  six  million 
phonographs  were  sold  over  a period  of 
some  fifteen  years,  while  at  present 
there  are  about  1 ,500,000  radio  receiv- 
ing sets  in  use,  85  per  cent,  of  which 
were  purchased  within  the  past  year. 
This  seems  to  indicate  that  radio  is  des- 
tined to  far  surpass  the  phonograph, 
until  there  is  one  in  every  home. 


Will  Listen  for  Spirit  Waves 

CIR  ARTHUR  CONAN  DOYLE, 
^ who  recently  came  to  America  to 
lecture  on  his  psychic  investigations, 
has  become  a radio  fan,  and  will  take 
back  with  him  to  England  a complete 
wireless  outfit  of  American  make.  He 
states  that  though  so  far  he  knows 
nothing  of  radio,  he  feels  sure  that  it 
will  give  him  a deeper  insight  into  the 
psychic  world. 


Navy  Sells  Surplus  Tubes 

'"PHE  surplus  radio  transmitting 
A tubes  that  the  U.  S.  Navy  adver- 
tised recently  for  sale  to  the  highest 
bidder  have  been  sold  to  Bachrack 
Brothers  of  New  York.  The  Bachrack 
bid  was  $2.51  each  for  the  30,000  tubes, 
which  was  not  the  highest  bid,  but  it 


was  accepted  as  technicalities  caused 
elimination  of  the  other  bidders.  Many 
bids  were  received,  ranging  all  the  way 
from  10  cents  each  to  $4.0069. 

The  tubes,  while  designed  for  trans- 
mission, may  also  be  used  for  detection 
and  amplification  by  re-slotting  the  re- 
ceiving tube  socket  45  degrees  away 
from  the  slot  required  by  the  usual  de- 
tector and  amplifier  tube.  This  is 
rendered  necessary  by  the  fact  that  the 
Navy  tubes  have  their  retaining  pins 
in  this  position.  The  tubes  when  sold 
by  retailers  must  be  in  their  original 
cartons,  which  must  show  their  origin 
and  the  fact  that  they  are  for  amateur 
or  experimental  use  only. 


Signals  Circle  the  Globe 


rPHE  time  signals  sent  out  by  wire- 
* less  from  Annapolis  have  been 
heard  in  the  antipodes,  half-way  around 


Sir  Arthur  Conan  Doyle,  the  famous  British 
novelist  and  spiritualist,  became  a radio  fan 
on  his  recent  visit  to  the  United  States,  and 
plans  to  use  American  wireless  apparatus  in 
his  work 

the  earth,  at  exactly  the  opposite  point 
from  Annapolis.  C.  E.  Adams,  as- 
tronomer and  seismologist  at  Hector 
University,  Wellington,  New  Zealand, 
reported  recently  that  he  had  heard 
distinctly  the  Annapolis  signals.  The 
signals  were  heard  only  a fraction  of  a 
second  after  transmission,  and  appar- 
ently came  both  ways  around  the  world. 


Michigan  Buys  Transmitters 

Hr  HE  state  of  Michigan  has  pur- 
* chased  from  the  U.  S.  Shipping 
Board  13  transmitting  sets,  for  use 
throughout  the  state,  particularly  at  the 
various  ports  and  mining  and  agricul- 
tural centers.  The  sets,  which  were 
originally  purchased  for  the  Shipping 
Board’s  wooden  vessels,  are  1 kilowatt 
spark  transmitters.  They  will  be  used 
for  transmitting  weather  reports,  crop 
and  market  reports,  and  official  state 
messages,  to  local  authorities  such  as 
forest  rangers,  police,  shipping  and 
coast  guards.  Other  states  have  made 
inquiries  of  the  Shipping  Board  as  to 
its  equipment  with  the  evident  purpose 
of  acquiring  some  of  its  sets. 


Navy  Studies  Static 
'"THE  U.  S.  Navy  this  Summer  is 
* making  a special  study  of  static  in 
order  to  determine  more  facts  as  to  its 
cause  and  methods  of  overcoming  it. 
All  the  Navy  Radio  Compass  stations 
are  co-operating  with  the  Weather 
Bureau  in  making  observations  as  to 
the  locations  of  static  disturbances,  in 
order  to  discover  whether  there  is  any 
connection  between  storm  centers  and 
static  centers.  Three  static  compass 
bearing  observations  are  taken  daily 
during  the  progress  of  the  work. 


Coming  Radio  Shows 

A LL  Kansas  always  goes  to  the  State 
Fair,  held  every  year  at  Hutchin- 
son. This  year  Kansas  and  other  visi- 
tors will  see  not  only  the  State  Fair,  but 
also  the  Kansas  Radio  Exposition, 
which  is  to  be  a feature  of  the  event, 
to  be  held  September  16  to  22  inclusive. 
An  entire  building  is  to  be  given  over 
to  the  radio  exhibits.  The  State  Fair 
is  a semi-official  event,  being  conducted 
under  the  auspices  of  the  State  Board 
of  Agriculture. 

Toronto,  Canada,  will  have  a radio 
conference  and  show  on  September  8 
and  9.  The  leading  Canadian  figures  in 
the  radio  industry  will  attend,  as  well 
as  several  experts  from  the  United 
States.  Important  matters  in  relation 
to  the  use  of  wireless  in  the  Dominion 
will  be  discussed,  and  many  manufac- 
turers and  dealers  will  display  their 
apparatus. 

The  second  annual  Pageant  of 
Progress,  which  will  be  held  on  the 
$5, 000, 000  Municipal  Pier,  at  Chicago, 
111.,  July  29  to  August  14,  inclusive, 
will  have  many  radio  features  of  un- 
usual interest.  A large  radiophone 
broadcasting  staition  will  be  located  on 
the  pier  during  the  exposition  and  will 
be  in  charge  of  a committee  of  well- 
known  radio  men,  including  George  E. 
Carlson,  Commissioner  of  Gas  and 
Electricity ; L.  R.  Schmitt,  Chief  Radio 
Inspector,  Ninth  District;  Dr.  W.  A. 
Evans,  of  the  Chicago  Tribune;  John 
T.  Tansey,  Secretary  of  the  Illinois 
Radio  Club;  Geo.  B.  Foster,  of  the 
Commonwealth  Edison  Co.,  and  Bar- 
ratt  O’Hara,  Chairman  of  the  Board 
of  Directors  of  the  Illinois  Radio 
Club,  and  Wm.  J.  Herrmann,  manager 
of  the  Cort  Theater.  A large  block 
of  space  has  been  reserved  for  radio 
manufacturers,  dealers  and  others  con- 
nected with  the  radio  industry.  It  is 
predicted  by  the  management  that  the 
total  attendance  of  the  exposition  will 
be  in  the  neighborhood  of  2,000,000. 

Newark,  N.  J.,  will  have  a radio 
show  October  4 to  7,  inclusive.  It  will 
be  held  in  the  Robert  Treat  Hotel,  and 
will  be  under  the  management  of  Ed- 
ward Siegelson,  who  managed  the  show 
last  Spring  in  Newark. 
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Marconi  Demonstrates  Directional  Radio 

Gives  Practical  Demonstration  of  the  “Wireless  Light- 
house” and  Information  on  World-Wide  Investigations 
of  Static  and  Long  -Wave  Reception  at  the  Antipodes 


SENATORE  Guglielmo  Marconi, 
who  is  now  the  guest  of  the  Radio 
Corporation  of  America  in  this 
country,  lectured  on  June  20,  before  an 
audience  that  packed  the  large  audito- 
rium of  the  United  Engineering  Socie- 
ties Building  at  29  West  39th  Street, 
New  York  City.  The  occasion  was  a 
joint  meeting  of  the  Institute  of  Radio 
Engineers  and  the  American  Institute 
of  Electrical  Engineers. 

The  audience  of  1160,  which  was 
crowded  into  a hall  built  to  hold  1000, 
was  the  largest  which  has  ever  attended 
either  separate  or  previous  joint  meet- 
ings of  these  organizations.  A con- 
servative estimate  is  that  an  additional 
500  persons  could  not  be  accommo- 
dated in  the  hall  and  were  turned  away. 

In  addition  to  its  unprecedented  size, 
the  audience  was  extremely  warm  and 
enthusiastic  and  Mr.  Marconi  on  his 
introduction  was  given  a great  demon- 
stration of  appreciative  applause.  In 
spite  of  its  enthusiasm  and  interest, 
the  great  audience  was  a very  quiet 
one  and  Mr.  Marconi’s  pleasing  voice 
could  be  easily  understood  at  the  far 
corners  of  the  main  floor  and  gallery. 

Mr.  Martoni  in  his  lecture  first  dealt 
briefly  with  the  early  history  of  long- 
distance communication.  He  said  that 
the  work  carried  out  by  the  engineers 
and  experts  of  the  Marconi  Company 
in  England  with  electron  tubes  or 
triode  valves  shows  that,  according  to 
their  experience,  greater  efficiency  can 
be  obtained  at  present  by  a number  of 
bulbs  used  in  parallel  than  by  the  em- 
ployment of  large  single  unit  tubes. 

Information  was  given  in  a general 
way  in  regard  to  recent  practice  in  the 
design  and  construction  of  receivers 
with  the  object  especially  of  improv- 
ing selectivity,  reducing  interference, 
and  concerning  the  possible  speed  of 
working. 

The  lecture  also  dealt  briefly  with 
results  obtained  at  receiving  observa- 
tion stations  situated  in  various  far 
distant  parts  of  the  world,  where  it  has 
been  ascertained  that  radio  signals 
arriving  from  high  power  stations  situ- 
ated at  or  near  the  antipodes  of  the 
observation  stations,  reach  the  re- 
ceivers by  various  ways  around  the 
earth,  not  always  following  the  short- 
est great  circle  route,  and  also  that  at 
such  places  the  electric  waves  coming 
round  by  different  ways  do  in  certain 
cases  increase  this  effect  on  the  re- 
ceivers whilst  in  others  interfere  with 
each  other. 


Mr.  Marconi  and  the  receiving  equipment  used 
at  the  directional  wireless  demonstration.  The 
rod  held  by  the  famous  inventor  is  the  re- 
ceiving antenna  for  the  1-meter  waves  used  in 
the  demonstration 


Mr.  Marconi  also  said  that  it  has 
been  noticed  that  apparently  trans- 
mission is  easier  from  west  to  east 
than  from  east  to  west,  and  that  it  may 
be  necessary  to  modify  somewhat  the 
transmission  formula  for  long  dis- 
tances. 

It  has  also  been  ascertained  that  the 
most  troublesome  atmospheric  disturb- 
ances or  static  usually  come  from  the 
continents  and  not  from  the  oceans. 

The  lecture  further  dealt  with  a 
study  of  short  electrical  waves  and  the 
results  which  have  been  obtained  with 
waves  of  a length  from  1 meter  to  20 


1 -Meter  transmitter  used  in  the  demonstration 
of  directional  radio.  Transmitters  of  several 
hundred  watts  have  been  successfully  used  in 
tests  of  directional  radio  by  reflectors  on  wave- 
lengths between  1 and  15  meters 
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meters,  and  describes  tests  which  show 
for  the  first  time  that  electric  waves  of 
under  20  meters  in  length,  used  in  con- 
nection with  suitable  reflectors,  are 
quite  capable  of  providing  a good  and 
reliable  point-to-point,  unidirectional 
system  of  radio  over  quite  considerable 
distances. 

The  application  of  this  system  as  a 
direction  finder  in  aid  of  navigation, 
and  as  a method  for  preventing  col- 
lisions at  sea,  was  also  dealt  with,  and 
Mr.  Marconi  spoke  briefly  on  the  great 
development  of  broadcasting  in  Amer- 
ica. 

Mr.  Marconi’s  lecture  in  part  fol- 
lows : 

“The  results  recently  obtained  and 
which  go  to  show  the  relative  facility 
with  which  radio  signals  can  now  be 
sent  from  England  to  Australia  seem 
to  indicate  that  there  is  something  in 
the  idea  of  the  wireless  waves  traveling 
round  the  earth  by  various  ways  and 
reuniting  at  places  near  the  Antipodes. 

“Two  expeditions,  one  to  Brazil,  and 
the  other  to  New  Zealand  have  carried 
out  a number  of  most  interesting  and 
instuctive  observations,  and  although 
complete  reports  have  not  yet  been  re- 
ceived, I think  it  will  nevertheless  be 
of  interest  if  I give  you  the  results  of 
some  of  their  important  tests. 

“The  expedition  to  Brazil  has  just 
completed  a series  of  observations  at 
various  points  on  the  Atlantic  Coast  of 
South  America,  where  the  intensity  of 
the  signals  from  European  and  other 
stations  has  been  observed  and  measur- 
ed at  all  times  of  the  day  and  night. 

“Another  expedition  under  the  di- 
rection of  the  English  Marconi  Com- 
pany, has  just  completed  its  work  in 
measuring  signals  from  all  European 
and  American  high  power  stations,  on 
a journey  between  England  and  New 
Zealand  via  the  Panama  Canal,  and 
from  the  mass  of  information  obtained 
on  both  day  and  night  signals  it  should 
be  possible,  among  other  things,  to  re- 
construct the  attenuation  formula. 
Incidentally,  I may  say  that  the  signals 
exeed  greatly  in  strength  what  should 
be  expected  according  to  the  Austin- 
Cohen  formula,  otherwise  super-long 
distance  working  would  not  be  a 
practical  proposition. 

“Complete  measurements  from  En- 
gland to  the  Antipodes  have  been  made 
on  the  Carnarvon,  Nauen,  Bordeaux, 
and  Hanover  signals;  and  also  in  Bra- 
zil on  the  American  high  power  sta- 
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tions  and  on  the  U.  S.  Naval  station, 
NPO  at  Cavite  (Philippine  Islands). 

“The  observers  noted  American 
signals  form  Radio  Central  and  from 
Tuckerton  coming  from  a direction 
which  indicated  that  they  preferred  to 
travel  a distance  of  three  quarters  of 
the  way  around  the  earth,  rather  than 
come  by  the  shortest  way  around.  Al- 
ways according  to  the  reports  received 
from  the  observers  on  other  occasions 
at  or  near  the  Antipodes  of  the  Eng- 
lish or  German  stations,  the  direction 
finder  often  indicated  the  signals  as 
coming  from  directions  all  round. 

“Another  interesting  and  rather 
extraordinary  result  was  noted  on 
several  occasions,  according  to  the  re- 
port of  Mr.  Tremellen  from  Rocky 
Point,  New  Zealand,  where  during  last 


March  the  signals  from  Nauen  appear- 
ed to  travel  to  him  via  the  South  Pole, 
whilst  those  from  Hanover,  also  situ- 
ated in  Germany,  and  not  very  far 
from  Nauen,  appeared  to  prefer  to 
travel  via  the  North  Pole.” 

Mr.  Marconi  pointed  out  that  all  his 
early  experiments  had  been  conducted 
with  short  wave  lengths.  In  the  devel- 
opment of  radio  communication  the 
longer  wave  lengths  have  so  much  ab- 
sorbed the  attention  of  inventors  and 
engineers  that  in  his  opinion  the  time 
has  come  to  conduct  research  in  short 
wave  length  radio. 

“Some  years  ago,  during  the  war,  I 
could  not  help  feeling  that  we  had 
perhaps  got  rather  into  a rut  by  con- 
fining practically  all  our  researches  and 
tests  to  what  I may  term  long  waves, 
or  waves  of  some  thousands  of  feet  in 
length,  especially  as  I rememberd  that 
during  my  very  early  experiments,  as 
far  back  as  1895  and  1896,  I had  ob- 
tained some  promising  results  with 
waves  not  more  than  a few  inches  long. 

“The  study  of  short  waves  dates 
from  the  time  of  the  discovery  of  elec- 
tric waves  themselves,  that  is,  from  the 
time  of  the  classical  experiments  of 


Hertz  and  his  contemporaries,  for 
Hertz  used  short  electric  waves  in  all 
his  experiments,  and  also  made  use  of 
reflectors  to  prove  their  characteristics 
and  to  show  among  many  other  things 
that  the  waves,  which  he  had  dis- 
covered, obeyed  the  ordinary  optical 
laws  of  reflection. 

“Research  along  these  lines  did  not 
appear  easy  or  promising ; the  use  of 
reflectors  of  -reasonable  dimensions 
implied  the  use*bf  waves  of  only  a few 
meters  in  length,  which  were  difficult 
to  produce,  and,  up  to  a comparatively 
recent  date,  the  power  that  could  be 
utilized  by  them  was  small.  This  and 
the  fact  of  the  very  high  attenuation  of 
such  waves  over  any  distance  of  land 
or  sea,  gave  results  which  appeared  to 
be  very  disappointing. 


“The  investigation  of  the  subject 
was  again  taken  up  by  me  in  Italy  early 
in  1916  with  the  idea  of  utilizing  very 
short  waves  combined  with  reflectors 
for  certain  war  purposes. 

“The  waves  used  had  a length  of  2 
meters  and  3 meters.  With  these  waves, 
disturbances  caused  by  static  can  be 
said  to  be  almost  non-existent,  and  the 
only  interference  experienced  came 
from  the  ignition  apparatus  of  auto- 
mobiles and  motor  boats.  These 
machines  apparently  emit  electric 
waves  from  near  0 to  about  40  meters 
in  length,  and  the  day  may  come  when 
they  will  perhaps  have  to  have  their 
ignition  systems  screened,  or  carry  a 
Government  license  for  transmitting. 

“Incidentally  I might  mention  that 
one  of  these  short  wave  receivers  will 
act  as  an  excellent  device  for  testing, 
even  from  a distance,  whether  or  not 
one’s  ignition  is  working  all  right. 
Some  motorists  would  have  a shock  if 
they  realized  how  often  their  magnetos 
and  sparking  plugs  are  working  in  a 
deplorably  irregular  manner. 

“In  1919  further  experiments  were 
commenced  at  Carnarvon  for  which 
electron  tubes  or  valves  were  used  to 


generate  these  very  short  waves,  the 
object  being  to  evolve  a directional 
radiotelephonic  system.  As  a result  of 
the  success  of  these  experiments  it 
was  decided  to  carry  out  further  tests 
over  land  across  a distance  of  97  miles 
between  Hendon  (London)  and  Bir- 
mingham. It  was  proved  at  once  that, 
with  reflectors  at  both  ends,  good  and 
clear  speech  could  be  exchanged  at  all 
times  between  the  two  places.  The 
power  supplied  to  the  tubes  employed 
is  usually  700  watts.  The  aerial  is 
rather  longer  than  half  a wave  length 
and  has  a radiation  resistance  which  is 
exceedingly  high.  The  efficiency  in- 
put to  the  tubes  to  aerial  power  is  be- 
tween 50  and  60  per  cent  and  about 
300  watts  are  actually  radiated  into 
space. 

“With  the  reflectors  in  use  at  both 
ends  speech  is  strong  and  of  very  good 
quality.  It  is  usually  strong  enough  to 
be  just  audible  with  a l/\  to  % ohm  shunt 
across  a 60-ohm  telephone.  The  re- 
sult obtained  by  reflectors  appeared  to 
be  so  good  that  I was  tempted  to  try 
out  my  old  idea  of  26  years  ago,  and 
test  the  system  as  a position  finder  for 
ships  near  dangerous  points.  This  is 
now  being  done  in  Scotland.  Trials 
are  being  carried  out  with  a revolving 
reflector  erected  at  Inchkeith  Island  in 
the  Firth  of  Forth  near  Edinborough. 
The  transmitter  and  reflector  revolving, 
act  as  a kind  of  wireless  lighthouse  or 
beacon,  and,  by  means  of  the  revolving 
beam  of  electrical  radiation,  it  is  pos- 
sible for  ships,  when  within  a certain 
distance  to  ascertain,  in  thick  weather, 
the  bearing  and  position  of  the  light- 
house. 

“The  reflector  was  caused  to  make  a 
complete  revolution  every  two  minutes, 
and  a distinctive  signal  was  sent  every 
half  point  of  the  compass.  It  was 
ascertained  on  the  steamer  that  this 
enabled  the  bearing  of  the  transmitter 
to  be  accurately  determined  within  % 
point  of  the  compass,  or  within  2.8 
degrees.  At  a later  date  a new  reflector 
was  designed  and  erected  and  is  now 
being  tested. 

“With  the  revolving  beam  the  exact 
times  of  maximum  signals  are  not  easy 
to  judge,  by  ear,  but  the  times  of  start- 
ing and  vanishing  are  easy  to  determine, 
as  the  rate  of  rise  and  fall  of  the  signals 
is  extremely  rapid.  The  time  half 
way  between  these  two  times  gives, 
with  great  exactness,  the  moment  when 
the  beam  is  pointing  to  the  ship. 

“By  means  of  a clockwork  arrange- 
ment a distinctive  letter  is  sent  out 
every  two  points,  and  short  signs  mark 
intermediate  points  and  half  points; 
and  this  is  done  in  practice  by  contact 
segments  arranged  on  the  base  of  the 
revolving  reflector,  so  that  a definite 
and  distinctive  signal  is  transmitted  at 
every  half  or  quarter  point  of  the 
compass. 
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“I  will  now  try  to  show  you  the 
working  of  a roughly  constructed  1- 
meter  wave  transmitter  and  reflector.” 

Mr.  Marconi  then  demonstrated  the 
directional  properties  of  a reflector 
antenna  by  means  of  a model  which 
had  been  erected  on  the  platform.  As 
the  reflector  was  slowly  revolved,  the 
signal  response  obtained  in  the  receiving 
set  and  thrown  out  into  the  hall  by 
means  of  a loud  speaker  horn,  increased 
and  decreased  in  intensity  as  the  beam 
of  radiated  energy  was  directed  at  or 
away  from  it  by  means  of  the  revolving 
antenna  reflector. 

- Mr.  Marconi  then  said  it  seemed 
that  it  should  be  possible  to  design 
apparatus  by  means  of  which  a ship 
could  radiate  or  project  a divergent 
beam  of  these  rays  in  any  desired  di- 
rection, which  rays,  if  coming  across  a 
metallic  object,  such  as  another  steam- 
er or  ship,  would  be  reflected  back  to  a 
receiver  screened  from  the  local  trans- 
mitter on  the  sending  ship,  and  there- 
by immediately  reveal  the  presence  and 
bearing  of  the  other  ship  in  fog  or 
thick  weather.  One  further  great  ad- 
vantage of  such  an  arrangement  would 
be  that  it  would  be  able  to  give  warn- 
ing of  the  presence  and  bearing  of 
ships,  even  should  these  ships  be  un- 
provided with  any  kind  of  radio. 

Mr.  Marconi,  in  referring  to  static, 
made  known  the  following  results  of 
his  investigations: 

“It  seems  to  have  been  definitely 
ascertained  in  a general  way  that  the 
sources  of  bad  atmospheric  disturb- 
ances, or  static,  are  situated  chiefly  over 
land,  but  observations  in  Brazil  indicate 
that  a type  of  static  known  as  ‘grinder’ 
is  a disturbance  originating  a long  way 
off  and  coming  from  a direction  which 
indicates  the  African  Coast  and  at  a 
time  of  the  day  when  static  there  would 
be  at  a maximum,  whereas  a very  vio- 
lent ‘click’  type  of  static  came  from  a 
direction  indicating  its  source  as  being 
nearby  in  South  America. 


“During  my  present  journey  across 
the  Atlantic,  on  board  the  Yacht 
Elettra,  we  noticed  that  up  to  about 
half  way  across  (apart  from  the  effects 
of  local  storms)  static  interference  ap- 
peared to  be  coming  mainly  from  the 
European  and  African  continents,  while 
at  more  than  half  way  across  they  were 
coming  from  Westerly  directions,  that 
is,  from  the  American  continent.  The 
changing  over  of  the  direction  of  origin 
of  these  disturbances  has  also  been 
noted  under  similar  circumstances  in 
the  Pacific.” 


Referring  to  the  great  development 
of  radio  in  this  country,  Mr.  Marconi 
said  it  was  a revelation  to  him,  when, 
300  miles  off  the  coast  he  began  to  pick 
up  speech  and  music  from  the  various 
broadcasting  stations  of  this  country. 
In  commenting  on  the  great  develop- 
ment of  this  branch  of  radio  Mr. 
Marconi  said: 


“In  thousands  of  homes  in  this 
country  there  are  radiotelephonic . re- 
ceivers, and  intelligent  people,  young 
and  old,  well  able  to  use  them — often 
able  to  make  them — and  in  many  in- 
stances contributing  valuable  inform- 
ation to  the  general  body  of  knowledge 
concerning  the  problems  great  and 
small  of  radiotelegraphy  and  radio- 
telephony. 

“But  I think  I am  safe  in  saying  that 
if  radio  has  already  done  so  much  for 
the  safety  of  life  at  sea,  for  commerce, 
and  for  commercial  and  military  com- 


munications, it  is  also  destined  to  bring 
new  and,  until  recently,  unforseen  op- 
portunities for  healthy  recreation  and 
instruction  into  the  lives  of  millions  of 
human  beings.” 

At  the  conclusion  of  his  address 
Senatore  Marconi  was  presented  with 
the  gold  medal  of  honor  by  the  Insti- 
tute of  Radio  Engineers. 


When  another  "antenna"  or  coil  of  wire,  the  period  of  which  waa  the  same  as  that  of 
the  transmitter,  was  placed  in  front  of  the  receiving  antenna,  the  signals  entirely  disap- 
peared, illustrating  very  clearly  the  principle  of  absorption 


How  to  Convert  a Regenerative  Receiver  Into  a 

Simple  Radiophone 


Disconnect  ground  lead  of 

receiver  and  insert  a transmit- 
ter in  series  with  the  ground 
wire.  Shunt  a single  pole  single  throw 
knife  switch  around  the  transmitter  so 
as  to  be  able  to  short  circuit  in  order 
to  receive  when  not  transmitting.  Ad- 
just set  so  that  detector  is  in  oscilla- 
tion as  if  to  receive  C.W.  Talk  or 
blow  into  transmitter  and  adjust  tick- 
ler coil  until  voice  is  plainly  heard  in 
receiver. 

This  arrangement  will  be  found  to 
work  very  satisfactorily  for  short  dis- 


By  A.  H.  Whedon 


The  simple  radiophone  hook-up 


tances,  and  will  afford  the  experiment-  chase  a more  expensive  phone  some  ex- 
ing  amateur  who  is  not  able  to  pur-  perience  in  transmitting. 
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Armstrong  Super  - Regenerative  Receiver 

This  New  Circuit  Makes  Possible  Amazing  Amplification 
by  Stopping  Oscillations  of  the  Regenerating  Tube  and 
Then  Carrying  Regeneration  to  the  Absolute  Limit 

By  Abraham  Ringel 


ON  June  7,  last,  Ed- 
win H.  Armstrong 
demonstrated  his 
new  invention,  the  super- 
regenerative  receiver,  be- 
fore the  Institute  of 
Radio  Engineers,  and 
described  the  new  prin- 
ciple by  means  of  which 
it  is  possible  to  carry  am- 
plification to  what  has 
been  heretofore  consi- 
dered as  impossible 
limits. 

The  apparatus  des- 
cribed and  demonstrated 
was  not  unduly  elaborate 
nor  were  the  circuits  em- 
ployed at  all  complicated. 

The  amount  of  amplifica- 
tion obtained,  however, 
when  compared  with  that 
of  an  ordinary  regenera- 
tive set,  was  amazing. 

In  the  course  of  his 
lecture,  Mr.  Armstrong 
gave  an  actual  demon- 
stration of  his  latest  dis- 
covery, contrasting  a 
number  of  arrangements 
of  regenerative  and  super-regenerative 
circuits  on  the  concert  transmitted  from 
WJZ,  at  Newark,  twelve  miles  away. 
The  Engineering  Societies  Building,  at 
39th  Street  and  Fifth  Avenue,  New 
York,  where  the  demonstration  was 
made,  is  built  entirely  of  steel  and 
stone;  the  steel  framework  being  well 
grounded.  The  hall  itself  is  on  the 
fifth  floor,  and  its  dimensions  are, 
about  75  feet  wide,  by  150  feet  long. 

With  a two  foot  loop  as  an  antenna, 
and  a loud-speaker  horn,  the  speech  and 
music  obtained  with  a two-tube  super- 
regenerative  set  was  so  great  as  to 
flood  the  entire  lecture  hall.  The  qual- 
ity also  was  surprisingly  good.  With  an 
ordinary  regenerative  receiver,  followed 
by  two  stages  of  audio- frequency  am- 
plification, the  same  loop  and  loud- 
speaker, the  concert  was  just  barely 
audible  to  listeners  seated  only  ten  feet 
away. 

This  is  even  more  remarkable,  when 
it  is  considered  that  in  the  super-regen- 
erative arrangement,  only  two  tubes 
were  used,  neither  of  which  was  em- 
ployed for  audio- frequency  amplifica- 
tion ; whereas  in  the  ordinary  regenera- 
tive circuit,  three  tubes  were  necessary, 
including  two  stages  of  audio- frequency 
amplification. 


Mr.  Armstrong  estimates  that  the 
amount  of  amplification  of  the  super- 
regenerative  system  is  approximately 
100,000  times  as  great  as  is  possible 
with  the  regular  regenerative  circuit; 
and  in  some  cases,  this  ratio  could  be 
increased  to  1,000,000  to  1. 

The  new  system  is  unique  in  one  re- 
spect, in  that  it  does  not  amplify 
damped  wave  signals  to  anywhere  near 
the  same  extent  as  continuous  or  mod- 
ulated continuous  waves.  This  makes 
it  especially  desirable,  therefore,  in 
broadcast  reception  or  in  C.  W.  teleg- 
raphy. This  discrimination  against 
spark  signals  is  of  great  value  also  in 
such  congested  radio  districts  as  New 
York  City,  where  spark  stations  often 
seriously  interfere  with  a radio  con- 
cert. 

Theory  of  Regeneration 

Before  describing  the  principle  in- 
volved in  this  new  extension  of  regen- 
eration, we  will  consider  the  behavior 
of  an  ordinary  regenerative  receiver. 
Incoming  signals  are  applied  between 
the  grid  and  filament  of  the  tube.  These 
oscillations  are  amplified  in  the  tube 
and  as  a result,  we  get  very  much 
greater  variations  in  the  plate  circuit. 
If  the  plate  circuit  is  coupled  back  to 


the  grid  circuit,  the  rein- 
forced oscillations  are 
fed  back  to  the  grid  and 
are  once  more  re-ampli- 
fied  by  the  tube.  In  this 
way  we  can  build  up  a 
very  weak  signal  until  it 
is  of  sufficient  amplitude 
to  give  a loud  sound  on 
detection. 

This  process  is  called 
regeneration.  The  amount 
of  amplification  is  con- 
trolled by  the  coupling 
between  the  grid  and 
plate  circuits.  In  the  case 
where  a tickler  coil  is 
used  in  the  plate  circuit, 
the  extent  of  regenera- 
tion depends  on  the  mag- 
netic coupling  between 
the  tickler  coil  and  the 
grid  coil.  Where  a vario- 
meter is  employed  in  the 
plate  circuit,  the  coupling 
is  capacitive,  due  to  the 
capacity  between  the  grid 
and  plate  of  the  tube  it- 
self, and  the  magnitude 
of  this  coupling  is  deter- 
mined by  the  value  of  the  variometer 
inductance. 

The  effect  of  regeneration  is  to  re- 
duce the  effective  radio-frequency  re- 
sistance of  the  receiving  circuit  to  a 
very  low  value.  This  the  operator  can 
prove  to  his  own  satisfaction  by  ac- 
tually inserting  several  hundred  ohms 
in  the  tuned  grid  circuit.  He  will  find 
that  by  increasing  the  regenerative 
coupling  between  grid  and  plate  cir- 
cuits, he  will  obtain  the  same  signal  as 
if  the  resistance  were  not  present.  In 
other  words,  in  regeneration  we  have 
a powerful  method  of  annulling  the  re- 
sistance of  a receiving  circuit.  In  this 
way  it  can  be  reduced  to  as  low  as  a 
few  hundredths  of  an  ohm.  This  low 
resistance  accounts  for  the  sharpness 
of  tuning  obtained  on  a regenerative 
receiver — very  often  a variation  of  only 
half  a degree  on  a tuning  knob 
is  enough  to  lose  a signal  which  is 
otherwise  of  several  hundred  times 
audibility.  This  helps  to  explain  the 
presence  of  vernier  adjustments  on  all 
good  types  of  such  receivers. 

As  the  coupling  is  increased  still  fur- 
ther, the  resistance  of  the  circuit  is  low- 
ered and  lowered,  with  consequently 
greater  amplification.  When  the  re- 
sistance approaches  zero,  the  tube  com- 


58 


Digitized  by 


Google 


July,  1922 


ARMSTRONG  SUPER-REGENERATIVE  RECEIVER 


59 


mences  oscillating  at  a frequency  de- 
termined by  the  tuned  circuits.  These 
oscillations  are  identical  to  those  ob- 
tained in  continuous  wave  transmitters, 
except  that  they  are  much  feebler.  Al- 
though the  signal  received  is  very  much 
louder,  its  quality  is  entirely  lost.  If 
it  is  a spark  note,  it  becomes  hoarse  and 
mushy,  losing  its  characteristic  note — 
and  speech  and  music,  although  their 
presence  is  apparent,  become  absolute- 
ly unintelligible  gibberish.  If  no  sig- 
nals are  coming  in,  the  presence  of 
oscillations  can  be  detected  as  follows : 

1.  As  the  regenerative  coupling  is 
increased  to  the  oscillating  point,  a 
sudden  rushing  or  hissing,  is  heard  in 
the  phones. 

2.  Touching  the  grid  terminal  of  the 
tube  with  the  finger  will  produce  a dull 
thump  in  the  phones — and  removal  of 
the  finger  will  cause  a similar  thumping 
noise. 

Theory  Underlying  Super-Regen- 
eration 

As  explained  before,  much  greater 
signal  strength  is  obtained  when  regen- 
eration is  increased — but  this  is  all  up- 
set when  the  tube  breaks  into  oscilla- 
tion. In  his  super-regenerative  cir- 
cuit, Armstrong  increases  the  coupling 
so  that  the  tube  is  far  beyond  the  os- 
cillation point,  and  the  effective  resis- 
tance of  the  circuit  is  made  even  less 


amplitude  it  had  when  the  voltage  was 
removed. 

In  a negative  resistance  circuit,  if 
oscillations  are  applied,  they  keep  right 
on  building  up  to  an  extremely  great 
value,  regardless  as  to  whether  the  volt- 
age is  removed  or  not.  However,  at 
any  given  time  after  the  emf.  is  im- 
pressed, this  amplitude,  although  very 
large,  is  always  proportional  to  the  in- 
itial applied  amplitude.  Thus,  if  we 
have  continuous  waves  modulated  by 
speech  or  music  applied,  the  amplitude 
will  be  proportional  to  the  actual  ampli- 
tude of  the  speech  waves  at  the  mo- 
ment of  application.  No  matter  how 
small  this  initial  voltage  is,  it  will  at 
once  commence  to  build  up  to  an  in- 
finitely large  value.  So  much  for  pure 
theory.  In  actual  practice,  if  we  go  to 
negative  resistance  circuits,  we  cannot 
secure  the  above  results,  because  the 
circuit  breaks  into  oscillation  at  the 


During  the  positive  resistance  period, 
the  circuit,  of  course,  cannot  oscillate 
and  the  resulting  amplification  of  the 
incoming  signals  is  much  less  than  be- 
fore. 

This  variation  between  positive  and 
negative  resistance  may  be  made  at 
any  frequency  desired,  provided  that 
it  is  less  than  that  of  the  incoming 
oscillations.  No  doubt  it  could  be  done 
mechanically  by  connecting  a resistance 
in  the  tuned  grid  circuit,  regenerating 
beyond  the  oscillation  point,  with  the 
resistance  short  circuited,  and  then  al- 
ternately short  and  open  circuiting  the 
resistance  at  any  desired  frequency. 
Variation  in  regeneration  may  be  ac- 
complished in  a similar  manner  by  me- 
chanically varying  the  plate  voltage  of 
the  regenerating  tube,  so  that  the  grid 
circuit  resistance  is  alternately  positive 
and  negative.  Then  again,  we  may  use 
a combination  of  both  methods. 


Figure  1 — Method  of  varying  the  plate  voltage  coupled  into  the  plate  circuit.  In  this  arrangement 

a third  tube  acti  at  a detector 


Figure  a— Manner  in  which  the  variation  ia  introduced  into  the  positive  resistance  of  the  tuned  circuit. 
This  is  done  by  means  of  an  oscillating  tube  O,  tbe  grid  circuit  of  which  ia  connected  through  the 
tuned  circuit  LC  of  the  amplifying  tube  R 


than  zero ; — the  circuit  is  made  to  have 
a negative  resistance.  And  he  stops 
the  oscillations  so  that  he  can  take  ad- 
vantage of  this  negative  resistance  and 
thus  obtain  overwhelmingly  powerful 
signals  1 

Before  going  any  further,  let  us  di- 
verge a bit  and  delve  into  the  theory 
of  various  tuned  circuits  containing  ( 1 ) 
positive  resistance,  (2)  zero  resistance, 
and  (3)  negative  resistance.  In  the 
first  case,  when  continuous  oscillations 
are  impressed,  after  a short  building  up 
time,  the  oscillations  attain  and  pre- 
serve a definite  constant  amplitude. 
When  the  impressed  oscillations  are  re- 
moved they  die  away  to  zero.  The 
greater  this  resistance,  the  longer  it 
takes  to  build  up  the  oscillations  and 
the  faster  they  die  off — and  vice  versa. 
In  the  second  case,  when  continuous 
oscillations  are  impressed,  they  keep  on 
steadily  increasing  in  value,  depending 
on  how  long  they  are  applied.  If  the 
source  of  oscillations  is  removed,  the 
circuit  keeps  on  oscillating  at  the  same 


slightest  shock,  thus  paralyzing  the 
tube. 

Theory  of  the  Super-Regenerative 
Circuit 

Armstrong  now  comes  to  the  rescue 
with  his  epoch-making  discovery.  He 
takes  advantage  of  regeneration  to  the 
limit  of  a tube,  and  still  prevents  it 
from  oscillating.  He  has  discovered 
that  he  can  stop  oscillations  in  a nega- 
tive resistance  circuit  either  by  intro- 
ducing resistance  in  the  circuit  at  def- 
inite intervals  or  by  reducing  the 
amount  of  regeneration,  so  that  the  cir- 
cuit resistance  becomes  positive  and 
negative  alternately.  In  both  cases  the 
effect  is  to  give  the  circuit  first  a posi- 
tive and  then  a negative  resistance. 
This  alternation  is  sufficient  to  prevent 
oscillations.  During  the  negative  re- 
sistance period  we  can  make  full  use 
of  the  very  great  amplification  pro- 
duced— but  just  as  the  circuit  is  about 
to  start  oscillating  of  its  own  accord, 
we  introduce  a positive  resistance. 


But  moving  mechanical  parts  may  be 
dispensed  with  and  vacuum  tube  oscil- 
lators employed  to  produce  this  varia- 
tion in  circuit  resistance  or  amount  of 
regeneration.  These  methods  are  illus- 
trated in  the  diagrams. 

Super-Regeneration  by  Plate 
Voltage  Variation 

Figure  1 shows  how  the  amount  of 
regeneration  is  varied  by  varying  the 
plate  voltage.  The  first  tube  is  the  re- 
generator, which  introduces  negative 
resistance  in  the  grid  circuit.  Incom- 
ing signals  are  coupled  to  the  grid  cir- 
cuit, amplified  in  the  first  tube  and  fed 
back  to  the  grid  by  means  of  the  tickler 
coil.  The  tickler  coupling  is  made 
large  enough  to  carry  the  circuit  beyond 
the  oscillating  point.  The  second  tube 
acts  as  oscillator  of  any  frequency  de- 
sired. Generally,  one  of  about  10,000 
cycles  is  suitable.  The  amateur  and 
experimenter  will  recognize  the  usual 
oscillating  circuits.  The  coils  and  con-: 
densers  should  be  so  selected  as  to  give 
this  frequency  (which  corresponds  to  a 
wave  length  of  about  30,000  meters). 

Note  that  the  plate  oscillatory  circuit 
is  also  in  the  plate  circuit  of  the  first 
tube.  The  plate  voltage  of  this  regen- 
erating tube  is  thus  varied  at  a fre- 
quency of  10,000  cycles.  When  the  os- 
cillations are  such  as  to  make  the  plate 
more  positive,  regeneration  is  increased 
beyond  the  oscillating  point,  and  the 
signal  amplitude  increases  to  a very 
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great  value.  Just  as  the  tube  is  ready 
to  burst  into  oscillations  of  the  circuit 
frequency,  the  applied  frequency  re- 
duces the  plate  voltage  to  a low  value, 
and  thus  reduces  regeneration  and  in- 
troduces a positive  resistance  in  the  grid 
circuit — effectually  cutting  off  any  sign 
of  free  oscillation.  A very  high  de- 
gree of  amplification  is  thus  obtained 
during  those  half  cycles  of  the  10,000 
cycle  oscillations  when  the  plate  is  made 
more  positive. 

The  grid  circuit  of  the  first  tube  is 
coupled  to  an  aperiodic  coil  in  the  grid 
circuit  of  the  last  tube,  which  acts  as 
a detector.  Rectification  is  accom- 
plished by  applying  a negative  poten- 
tial to  the  grid,  instead  of  the  usual 
condenser  and  leak.  But  it  is  really 
immaterial  which  method  is  used.  The 


first  tube.  The  regeneration  is  carried 
beyond  the  normal  oscillation  point  of 
this  tube.  During  that  half  cycle,  when 
the  local  oscillations  make  the  first  grid 
negative,  no  grid  current  is  drawn  and 
the  effective  radio  frequency  resistance 
of  the  circuit  is  negative  because  of  the 
super-regeneration.  The  incoming 
signal  is  built  up  to  a very  great  ampli- 
tude during  this  interval.  Just  as  the 
first  tube  is  ready  to  go  into  oscillation, 
the  local  oscillations  are  reversed  and 
tend  to  give  the  first  grid  a positive  po- 
tential. In  this  case,  a stream  of  elec- 
trons commences  to  flow  from  the  fila- 
ment to  the  grid  and  this  is  equivalent 
to  connecting  a resistance  of  several 
thousand  ohms  across  the  tuned  circuit. 
The  effective  resistance  of  this  circuit 
is  thus  increased  until  it  is  no  longer 


Figure  3 — Manner  in  which  eimultaneous  variation  in  both  positive  and  negative  reeiatancea  ia  ob- 
tained. Thie  ia  accomplished  by  providing  the  amplifying  tube  R with  a second  feed  back  circuit 
LlCi  and  L2C2,  adjusted  to  oscillate  at  some  lower  frequency 

first  tube  may  be  an  amplifying  tube,  . 
such  as  a UV201.  But  it  is  desirable 
to  have  power  tubes,  UV202,  for  the 
oscillator  and  detector,  because  of  the 
energy  they  are  required  to  handle. 

Nevertheless,  UV201’s  may  be  used 
throughout.  For  the  receiving  cir- 
cuits, the  coils  and  condensers  should 
be  of  values  suitable  for  tuning  to  the 
wave  length  range  desired.  In  the  os- 
cillatory circuit,  the  coils  should  be  quite 
large — with  an  inductance  of  the  order 
of  100  or  200  millihenries.  (Honey- 
comb or  Duo  Lateral  Coils  No.  1250 
or  1500,  approximately.)  Pie-shaped 
coils  used  in  spark  transformers,  hav- 
ing 1,500  to  2,000  turns,  are  suitable 
here.  The  condensers  are  ordinary  43 
plate  variable  air  condensers. 

The  system  shown  in  figure  1,  should 
present  no  great  difficulty  in  operat- 
ing or  adjusting.  The  condensers  and 
coupling  in  the  oscillator  are  adjusted 
until  a very  high  pitched  whistle  is  ob- 
tained. Then  the  receiving  and  regen- 
erative circuits  are  tuned  to  the  station 
to  be  received  in  the  usual  manner.  In 
fact,  the  operation  should  be  much  eas- 
ier than  that  of  the  average  receiver. 

Super-Regeneration  By  Resistance 
Variation 


The  circuit  L C is  tuned  to  the  in- 
coming signals  and  these  are  impressed 
on  the  grid  of  the  first  tube — the  signal 
being  amplified  by  regeneration  in  the 
manner  described  above.  In  series 
with  L and  C,  we  have  another  tuned 
circuit  Li  C,  coupled  to  L,  C„  which  is 
in  series  with  the  tickler  coil.  These 
circuits  are  used  to  produce  the  neces- 
sary 10,000  cycle  oscillations.  The 
condensers  Q and  C2,  should  be  of 
fairly  large  capacity,  say  .001  micro- 
farad, in  order  to  provide  a by-pass 
for  the  incoming  high  frequency  sig- 
nals— since  the  latter  would  be  blocked 
by  the  high  inductance  coils  Lt  and  L2, 
(of  about  200  millihenries  each). 

The  received  signals  are  super-re- 
generated as  usual  during  that  interval 
when  the  10,000  cycle  oscillation  ap- 
plies a negative  potential  to  the  grid, 
and  at  the  same  time  tends  to  increase 
the  effective  plate  voltage.  The  oscil- 
lations in  the  grid  and  plate  circuits 
must  be  of  the  proper  phase,  so  as  to 
produce  both  the  above  effects  at  the 
same  time.  During  this  half  cycle,  the 
effective  resistance  of  circuit  L C is 
made  negative,  resulting  in  consider- 
able regenerative  amplification.  Just 
as  L C is  on  the  verge  of  self  oscilla- 
tion, the  polarity  of  the  applied  10,000 


Figure  4 — Shows  how  the  oscillating  tube  it  made  to  perform  the  additional  function  of  a detector 


Figure  2,  shows  a method  whereby  a 
positive  resistance  is  introduced  into  the 
tuned  grid  circuit  of  the  regenerating 
tube.  Incoming  signals  are  applied  to 
the  grid  of  the  first  tube  and  amplified 
by  regeneration  due  to  the  tickler  coup- 
ling. The  second  tube  acts  as  a 10,000 
cycle  oscillator — and  these  oscillations 
are  also  impressed  on  the  grid  of  the 


negative,  but  positive,  and  thus  chokes  - 
off  free  or  self  oscillation  in  the  receiv- 
ing circuits.  Of  course,  we  obtain 
very  high  amplification  in  the  negative 
resistance  periods.  In  the  circuit 
shown,  the  first  tube  acts  as  the  de- 
tector. Evidently,  Armstrong  prefers 
to  use  a grid  bias  battery  instead  of 
condenser  and  grid  leak  to  obtain  rec- 
tification. 

Only  two  tubes  are  used  in  this  ar- 
rangement, the  first  performing  two 
functions;  regenerator  and  detector; 
the  other  acting  only  as  an  oscillator. 
Since  the  only  thing  that  controls  the 
amount  of  amplification  is  the  limit  of 
the  tube,  better  results  could  be  ob- 
tained by  using  power  tubes  instead 
of  ordinary  receiving  tubes  in  cases 
where  extraordinarily  great  intensity  is 
required. 

Super-Regeneration  by  Combined 

Resistance  and  Plate  Voltage 
Variation 

Figure  3,  shows  a method  of  vary- 
ing the  resistance  in  the  tuned  grid  cir- 
cuit and  plate  voltage  simultaneously. 


cycles  reverses,  so  that  the  grid  is  made 
positive  and  the  plate  voltage  is  low- 
ered. The  former  causes  grid  current 
to  flow,  thus  introducing  positive  re- 
sistance. The  reduction  in  plate  volt- 
age decreases  the  amount  of  regenera- 
tion and  thus  aids  in  increasing  the  pos- 
itive resistance.  Under  such  circum- 
stances, of  course,  free  oscillations  are 
completely  choked  off. 

In  this  arrangement,  both  regenera- 
tion and  10, (XX)  cycle  oscillation  are  per- 
formed within  a single  tube.  A sec- 
ond tube,  tihe  grid  of  which  is  coupled 
to  L,  aots  as  the  detector.  The  adjust- 
ments both  for  tuning  and  local  oscil- 
lation are  very  critical.  Hence  this 
hook-up  is  not  suitable  for  use  by  the 
average  experimenter  because  of  the 
great  pains  necessary  in  order  to  se- 
cure super-regeneration. 

Practical  Super-Regenerative 
Circuit 

Figure  4,  shows  a practical  two  tube 
hook  up.  It  is  essentially  the  same  as 
that  of  figure  2.  The  first  tube  is  the 
regenerator  and  the  second,  the  local 
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oscillator.  Free  oscillations  in  the  re- 
ceiver circuit  are  stopped  by  those  half 
cycles  of  the  local  oscillations  which 
make  the  first  grid  positive. 

The  unusual  feature  in  this  arrange- 
ment lies  in  the  use  of  the  oscillator 
tube  as  the  detector  of  the  signals  which 
are  amplified  by  super-regeneration  by 
the  first  tube.  The  amplified  signals 
are  impressed  upon  the  grid  of  the  os- 
cillator tube,  which  rectifies  them,  in  the 
plate  circuit,  thus  making  them  audible. 

Both  tubes  may  be  Radiotrons, 
UV201.  But  better  results  could  be 
obtained  with  a UV202,  a five-watt 
power  tube,  in  the  detector  stage.  In 
the  latter  case,  much  greater  energy  is 
available  for  loud-speaker  operation. 
In  this  connection,  it  is  important  to 
note  the  plate  voltage  required.  Where 
UV201’s  are  used,  the  B battery  should 
be  about  80  or  100  volts.  In  this  case, 
a bias  of  about  5 to  8 volts  negative  on 
the  grid  of  the  detector  tube,  would  be 
required  for  rectification.  With 


UV202’s,  voltages  above  150  volts  are 
desirable  for  the  plate,  and  about  15 
to  20  volts  negative  on  the  grid  for 
detection. 

Conclusions 

Although  the  super-regenerative  cir- 
cuit may  be  used  in  conjunction  with  an 
ordinary  regenerative  receiver  and  an- 
tenna, its  greatest  value  in  the  future 
is  in  its  application  to  loop  reception. 
Since  practically  the  same  strength  of 
signal  is  attained,  whether  using  out- 
door aerial  or  indoor  loop,  the  latter  is 
to  be  preferred,  because  of  its  con- 
venience. There  is  little  doubt,  there- 
fore, that  within  a comparatively  short 
time  after  the  general  application  of 
this  discovery  to  broadcast  reception, 
most  receiving  antennas  will  cease  to 
grace  the  house  topsofthecountryside. 

Super-regeneration  offers  a power- 
ful means  of  amplifying  signals  at  short 
wave  lengths.  It  is  effective  as  low  as 
20  meters.  In  other  words,  it  is  the 


door  to  the  band  of  wave  lengths  be- 
low 200  meters,  which  have,  until  now, 
been  so  studiously  avoided.  It  is  well 
known  that  many  more  transmitting 
stations  can  be  accommodated  at  such 
high  frequencies.  Congestion  in  the 
ether  in  the  neighborhood  of  200  meters 
will  be  considerably  relieved,  when  am- 
ateur stations  will  utilize  wave  lengths 
down  to  150  meters. 

A brand  new  field  of  investigation  is 
open  to  the  amateur  experimenter.  May 
we  not  now  expect  some  new  discover- 
ies in  the  theory  of  transmission  of 
ultra-short  wave  lengths?  American 
amateurs  have  but  recently  startled  the 
radio  world  when  they  succeeded  in 
spanning  the  Atlantic  Ocean  with  but 
a few  puny  watts,  at  200  meters.  With 
infinitely  better  antenna  radiation  from 
100  meter  transmitters,  and  Armstrong 
Super-Regenerative  Receivers,  it  be- 
gins to  look  as  if  big  developments  in 
amateur  radio  communication  were 
close  at  hand. 


An  Operator’s  Wife  in  the  Wilderness 

A Glimpse  of  Life  at  an  Alaskan  Mining 
Camp  Radio  Station  Far  From  Civilization 


ATYPICAL  Alaskan  rainfall  greet- 
ed me  upon  my  arrival  at  Jualin. 
Here  I was  to  make  a home  for 
my  husband,  who  had  preceded  me  to 
his  new  post  as  radio  operator-store- 
keeper for  an  Alaskan  gold  mining 
company.  All  of  Jualin  was  visible 
at  a single  glance ; the  wharf ; ugly  red 
buildings  at  the  farther  end;  and  the 
seemingly  endless  forest. 

I turned  toward  the  wireless  oper- 
ator from  the  vessel,  who,  having  pre- 
viously been  employed  here  himself, 
was  acting  as  my  guide.  “I  guess 
there  is  no  one  here  to  meet  you,”  he 
was  saying,  “but  it’s  only  seven  miles 
to  the  upper  camp,  and  you  can’t  get 
lost  if  you  follow  the  mule  team 
track.”  He  looked  dubiously  at  my 
neatly  tailored  suit,  new  hat  and  ox- 
fords, however,  observing  that  I would 
probably  be  soaked  long  before  I 
reached  there.  But  my  oldest  things 
were  in  my  trunk  and  the  clothes 
in  my  hand  bag  were  even  more  un- 
suitable. The  problem  was  still  un- 
solved when  we  reached  the  warehouse, 
where  over  the  private  telephone  sys- 
tem I called  up  the  upper  camp,  only 
to  be  informed  that  the  operator  had 
left  the  camp;  should,  in  fact,  even 
now  be  at  the  dock.  And  he  was. 
Turning  about,  there  at  my  elbow  was 
my  husband! 

Somehow  I knew  this  was  my  life 
partner;  but  certainly  not  by  recogni- 
tion. How  changed  he  was  from  the 
smart  young  man  who  had  left  me  in 
Seattle  two  weeks  before ! A beard  of 
several  days’  growth ; trousers  two 
sizes  too  large;  high  hiking  boots  and 
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a rough  shirt  covered  by  a sleeveless 
sweater,  topped  with  the  queerest  cap 
I had  ever  seen! 

Then  and  there  I burst  out  crying. 
The  ship  was  fading  into  the  distance, 
and  I {hought  of  friends  I would  prob- 
ably never  see  again,  of  a once  im- 
maculate husband,  of  home  amid  com- 
fortable surroundings  . . . and  then 
of  this  wilderness  to  which  I had 
come.  Dejectedly,  I stood  around, 
sinking  lower  in  spirit  as  we  waited 
while  the  freight  was  checked,  and  the 
mule  cart  loaded  for  the  “upper  camp.” 


Finally  we  started,  and  a funny  sight 
we  must  have  been:  I with  my  city 
clothes,  riding  atop  a load  of  sacks  on 
a cart  drawn  by  mules,  and  holding  an 
umbrella  over  my  head  to  save  my  new 
bonnet,  and  my  husband  in  his  old 
clothes  perched  on  a load  of  freight 
with  Big  Bill,  the  teamster,  bellowing 
at  the  mules.  I chatted  incessantly,  till 
we  reached  the  lower  camp,  five  miles 
from  the  wharf,  where  we  stopped 
for  “chow.”  And  such  a feed!  Ax 
plate  heaped  with  fancy  shaped  sand- 
wiches; egg,  cold  beef,  and  cheese,, 
which  Herman,  the  cook,  had  prepared 
for  us;  steaming  hot  tea,  chocolate 
cake,  delicious  cream  pie ; all  delicacies 
which  I had  never  hoped  to  see  after 
leaving  the  States.  That  meal  marked 
a milestone ; my  despondency  over 
Alaskan  wilds  vanished — never,  inci- 
dentally, to  return. 

And  thus  it  was  that  I came  to  my 
new  home.  The  upper  camp  proved 
to  be  quite  a settlement.  There  was  a 
store,  of  which  my  husband  had 
charge ; the  mine  offices,  stamp  mill,  su- 
perintendent’s house,  large  modern 
bunkhouse  with  showers,  and  a pool 
room,  also  a cook  house,  besides  quar- 
ters for  several  families,  and  of  course, 
the  wireless  station  KJA,  with  which 
communication  was  maintained  with 
the  outside  world. 

Our  new  home  was  located  at  the 
bottom  of  the  valley,  with  3,000-foot 
mountains  towering  on  three  sides,  cov- 
ered the  year  round  with  snow  almost 
down  to  our  level.  Below  the  snow 
line  were  vegetation  and  dense  forests 
which  were  almost  impenetrable.  Our 
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cabin  was  of  two  rooms:  a “galley” 
which  contained  a wooden  sink,  table, 
stove,  cupboard  and  large  wardrobe  for 
clothing,  and  a large  front  room,  which 
served  as  a living  room,  bedroom  and 
operating  room. 

The  radio  installation  occupied  al- 
most one  entire  corner  of  this  last 
room,  and  was  certainly  an  old-timer. 
It  was  of  the  Marconi  5 K.W.  open 
core  type,  with  a sixty-cycle  straight 
spark  gap  with  air  blast,  the  discharge 
of  which  could  be  heard  for  great  dis- 
tances up  and  down  the  valley.  The 
key  was  of  the  type  in  which  heavy 
brass  contacts  were  immersed  in  a tank 
of  water  beneath  the  table,  and  the 
make  and  break  occurred  under  water. 
The  lever  was  nearly  a foot  long,  and 
took  two  hands  to  work  it — almost. 
Often  the  contacts  would  stick  so  that 
the  lever  would  have  to  be  lifted  up  by 
hand  to  assist  the  spring.  Two  large 
racks  holding  twenty-four  two-quart 
Leyden  jars  each,  which  formed  the 


to  be  on  time.  This,  together  with  his 
duties  as  storekeeper,  kept  the  operator 
busy  from  7 a.  m.  till  9 p.  m.,  and  in- 
cluded frequent  seven-mile  trips  to  the 
wharf  in  connection  with  the  stores. 

Social  life  at  Jualin  consisted  of  an 
afternoon  at  the  Superintendent’s 
house,  with  the  other  four  women  who 
made  up  the  entire  female  population 
of  the  place.  Sewing  was  the  princi- 
pal occupation  and  camp  gossip  a side 
line. 

The  trips  to  the  wharf  and  lower 
camp  became  an  event  of  some  impor- 
tance in  the  Fall,  as  supplies  for  the 
Winter  months  arrived.  In  Winter 
Jualin  has  snow,  and  plenty  of  it,  and 
we  practically  hibernated  during  the 
cold  spell.  By  this  time  the  many 
wild  berries  were  ripe,  and  salmon 
were  coming  up  the  small  streams  to 
spawn,  both  of  which  attracted  the 
black  and  brown  bears  from  the  hills. 
At  first  their  presence  was  merely  ru- 
mored about  the  camp,  but  after  sev- 


Weeks  of  this  life  followed,  when 
rumors  began  to  take  more  definite 
shape  about  camp  to  the  effect  that  the 
mine  would  shortly  close.  The  rate  of 
exchange  on  foreign  capital  was  too 
high  for  profitable  operation  of  for- 
eign-owned  mines,  and  as  we  were  fin- 
anced by  Belgian  interests,  our  mine 
was  seriously  affected.  Rather  than 
be  caught  in  the  shut-down,  we  talked 
the  situation  over,  and  laid  new  plans. 
Both  desiring  to  remain  in  Alaska,  our 
final  decision  was  to  go  back  to  the 
Navy,  for  we  had  promise  of  being 
stationed  at  one  of  the  Navy  Radio 
Stations  in  Southeastern  Alaska ; Sitka, 
Juneau  or  Ketchikan,  all  very  desir- 
able. The  mines  had  charmed  us,  and 
we  were  really  loath  to  leave,  but  had 
to  look  out  for  our  own  interests. 

In  order  to  take  advantage  of  the 
Navy’s  offer  of  one  of  the  three  south- 
eastern Alaskan  stations,  we  were  re- 
quired to  report  in  Juneau  aboard  the 
U.  S.  S.  Vicksburg  before  midnight. 


The  mill  at  Jualin,  with  radio  shack  in  upper  left  corner 

capacity,  occupied  considerable  floor 
space.  The  5 K.W.  “coffin”  also  had 
its  place  on  the  floor,  next  to  the  stove. 

The  helix  type  of  oscillation  trans- 
former rested  majestically  atop  the 
condenser  racks,  and  several  spiral 
loading  inductances  on  the  wall — to 
reach  the  1980-meter  wave  length, 
completed  the  transmitter.  The  re- 
ceiver was  a Marconi  type  101  panel, 
known  as  the  “piano  tuner,”  which 
was  quite  serviceable,  after  we  had 
added  a vacuum  tube  to  replace  the 
carborundum  crystal  furnished  with 
the  set.  A Marconi  type  S transfer 
switch,  and  a two-wire  antenna,  eighty- 
five  feet  high  and  800  feet  long,  com- 
pleted the  installation  at  KJA. 

On  our  very  first  day  we  set  to  work 
in  earnest,  painting,  calcimining.  clean- 
ing, and  making  our  new  home  livable. 

And  this  activity  held  us  for  many 
days  as  the  place  had  been  occupied  by 
an  unmarried  youth  for  several  weeks, 
and  had  had  scant  attention.  Then  we 
settled  down  to  our  routine.  The  wire- 
less apparatus  required  constant  “nurs- 
ing” and  kept  my  husband  busy,  in  or- 
der not  to  miss  a schedule  with  the 
Juneau  Navy  Station.  We  maintained 
t*wo  such  schedules  a day,  and  they  had 


Head  of  the  valley  at  Jualin.  Station  located  in  bowl  at  foot  of  mountains 

August  thirtieth,  and  as  the  last  weekly 
mail  boat  had  left,  and  no  more  would 
call  before  September  3,  we  wired  the 
Navy  Department  and  a sub-chaser 
was  dispatched  to  Jualin  to  pick  us  up, 
together  with  our  effects,  and  take  us 
to  Juneau. 

That  evening  we  walked  off  into  the 
woods,  to  a favorite  spot  we  had,  near 
an  old  abandoned  mine  shaft,  to  talk 
over  our  future  plans.  In  the  distance, 
Old  Lions’  Head,  said  to  be  an  extinct 
volcano,  reared  its  snow-covered  head, 
and  made  us  feel  more  than  ever  re- 
luctant to  leave.  There  were  also  mines 
on  the  other  side  of  Lions’  Head,  but 
only  once  had  we  seen  anyone  from 
over  there,  when  an  old  prospector 
walked  into  camp  one  day,  with  his 
dog,  gun  and  portable  canoe. 

The  next  morning  we  started  for 
the  wharf  for  the  last  time.  Our 
boxes  and  trunks  were  to  follow  us  to 
Juneau  on  the  weekly  mail  boat.  We 
reached  the  wharf,  just  as  the  sub- 
chaser came  up  the  bay,  and  it  was  in- 
deed a welcome  sight,  for  we  had 
missed  our  Navy  associations.  But 
were  we  free  from  the  Navy  and  Jua- 
lin again  running  full  blast,  I know 
two  persons  who  wouldn’t  hesitate  at 
returning  to  KJA. 


eral  encounters  by  various  members  of 
the  colony,  the  animals  were  seen  to 
be  a serious  menace,  and  the  women 
were  forbidden  to  leave  the  camp  lim- 
its without  suitable  protection.  Often 
the  bears  would  come  almost  up  to  the 
cook  house,  seeking  scraps  of  food. 
Porcupine,  too,  were  plentiful,  but  not 
dangerous  if  unmolested. 

A small  mail  boat  arrived  once  a 
week  from  Juneau,  bringing  mail  and 
fresh  supplies,  but  this  was  only  dur- 
ing the  Summer  months;  trips  were 
made. in  the  Winter  when  the  weather 
warranted.  Passengers  in  limited  num- 
bers were  also  handled  on  the  mail 
boat,  and  generally  two  or  three  would 
come  and  go  each  week ; restless  char- 
acters who  had  been  at  Jualin  long 
enough  to  make  a stake  sufficient  to 
carry  them  to  the  next  camp. 

On  one  occasion  the  passengers  from 
the  steamer  City  of  Seattle,  mostly 
excursionists  from  Eastern  States, 
swarmed  ashore,  and  loaded  me  with 
fruit,  candy,  magazines,  books  and 
flowers.  They  plied  me  with  questions 
faster  than  they  could  be  answered. 
The  appearance  of  a woman  in  such  a 
place  as  Jualin  was  beyond  their  com- 
prehension. 


Digitized  by 


Google 


Ninety-Mile  Voice  Communication  by 
Radiophone  on  Moving  Train 


IN  a series  of  radiophone  transmit- 
ting and  receiving  tests  on  the  lines 
of  the  Frisco  System,  between  a 
moving  train  and  two  stations  at  fixed 
points,  speech  and  music  were  success- 
fully transmitted  and  received  over  a 
distance  of  nearly  100  miles,  undoubt- 
edly establishing  a record  for  this 
branch  of  radio. 

The  tests  were  made  on  May  30  be- 
tween a temporary  station  on  a Frisco 
train,  Station  WKY  of  the  Daily 
Oklahoman,  and  the  Government  radio 
station  at  Post  Field. 

Equipped  with  a regenerative  receiv- 
ing set,  with  four  stages  of  amplifica- 
tion, a loud  speaker,  a 100-watt  tube 
transmitter  and  a novel  antenna,  con- 
sisting of  four,  four-wire  cage  anten- 
nas, strung  from  one  end  of  the  car  to 
the  other,  the  special  car  was  attached 
to  Frisco  train  No.  9 at  Oklahoma  City 
on  the  morning  of  May  30  and  hauled 
to  Lawton,  Okla.,  a distance  of  100 
miles. 

At  Mustang,  Okla.,  a distance  of 
thirty  miles  from  Oklahoma  City, 
where  the  station  of  the  Daily  Oklaho- 
man is  located,  a severe  electrical  storm 
was  encountered,  but  signals  were  re- 
ceived and  little  static  encountered,  the 
signals  and  music  being  of  sufficient 
strength  to  be  heard  above  the  static. 
In  fact,  constant  communication  was 
kept  up  between  (WKY)  Oklahoma 
City  and  DM6  (Post  Field)  and  the 
car. 

At  Cement,  Okla.,  sixty  miles  from 
Oklahoma  City  and  forty  miles  from 
Post  Field,  the  signals,  music,  wea- 
ther reports  and  Liberty  bond,  and 
other  quotations  were  received  with  as 
much  clearness  as  they  were  at  Wheat- 
land,  Okla.,  only  sixteen  miles  from 
Oklahoma  City. 

On  May  31  the  same  trip  was  made 
with  the  car  over  the  same  stretch  of 
track  and  proved  to  be  even  more  suc- 
cessful than  the  one  made  on  May  30. 
Favorable  weather  conditions,  together 
with  improvements  in  the  apparatus, 
contributed  to  the  success  of  the  trip 
on  May  31.  The  speech  and  music  in 
these  tests  were  transmitted  for  more 
than  ninety  miles  and  the  signals  were 
received  on  the  Frisco  train  with  only 


Interior  of  the  car  showing  set.  Operator  H.  S. 
Richards  at  the  table 


two  stages  of  amplification  in  such  vol- 
ume as  to  make  them  audible  above  all 
other  noises  or  disturbances.  The  re- 
turn trip  from  Lawton  was  made  on 


June  1 and  the  same  success  was  had 
as  on  the  two  preceding  trips. 

J.  C.  Brennan,  superintendent  of  tele- 
graph for  the  Frisco  lines,  Carl  Wil- 
liamson, assistant  superintendent  of 
telegraph  for  the  some  lines,  Robert  M. 
Reed,  radio  editor  of  the  Daily  Okla- 
homan and  Earl  Hull  and  Sherwood 
Richards  of  the  Oklahoma  Radio  Shop 
completed  the  testing  party.  On  all 
trips  made,  the  special  car  was  full  of 
passengers  who  had  been  invited  to 
listen  to  the  music  and  speech. 

The  Frisco  officials  are  taking  up 
radio  in  earnest  and  this  test  is  the  first 
of  a series  which  they  expect  to  make 
over  the  system.  It  is  planned  by  the 
Frisco  officials  to  first  install  radio  re- 
ceivers in  dining  cars  and  club  cars  as 
a form  of  entertainment  for  passengers, 
and  later,  if  it  proves  practical,  it  will 
be  used  on  various  divisions  for  dis- 
patching trains. 

The  tests  made  by  the  Oklahoman 
were  a revelation  to  the  railroad  men, 
who  entered  the  affair  with  every  sort 
of  doubt  as  to  the  success  of  the  event 
and  only  after  the  twenty-five  mile 
range  had  been  passed  were  they  con- 
vinced that  radio  could  be  used  for 
practical  railroad  work. 


How  the  Britton- Leonard  Championship  Boxing  Match  on  June  26,  was  de- 
scribed blow-by-blow,  by  voice  amid  the  cheering  of  the  crowd  in  the  arena, 
directly  from  the  ringside  to  200,000  persons  will  be  fully  described  in  the 
August  issue  of  The  Wireless  Age. 
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New  Appliances  and  Devices 


The  Pacent  Plugs  and  Adapter 


'"THOSE  who  use  radio  receiving 
4 outfits  know  how  troublesome  and 


unsatisfactory  it  is  to  pass  a single 
pair  of  phones  about  so  that  more  than 
one  person  can  listen  in.  If  two  sets 
of  phones  are  available  with  only  one 
jack  on  the  receiver,  the  phones  can 
be  placed  in  the  circuit  only  after  trou- 
ble and  inconvenience.  To  fill  this  need 


the  Pacent  twin  adapter  has  been 
brought  forth  by  Louis  G.  Pacent, 
and  with  it  one  jack  can  be  made  to 
serve  the  purpose  of  two.  Thus  the 
receiver  can  be  tuned  with  the  phones 
and  the  loud  speaker  can  then  be  plug- 
ged in.  The  twin  adapter  will  also  be 
found  very  serviceable  when  making 
rapid  connections  and  changes  in  C.  W. 
work.  The  Pacent  twin  adapter  is 
provided  with  heavy  phosphor  bronze 
spring  connections  and  it  is  finished  in 
polished  brass  and  a velvety  black  com- 
position. The  adapter  may  be  used 
with  plugs  of  any  make. 


The  Pacent  multijack  is  really  three 
jacks  built  into  one.  This  new  devel- 
opment followed  closely  on  the  heels 
of  the  twin  adapter  and  it  may  be  used 
in  connection  with  the  twin  adapter  and 
the  Pacent  plug.  The  three  jacks 


The  Pacent  Multijsck 


which  make  up  the  multi  jack  are  built 
into  composition  base  that  may  be  at- 
tached to  the  side  of  a receiving  cab- 
inet, or  to  a testing  board,  or  table.  The 
ends  of  the  multi  jack  are  flat,  so  that 
a number  of  them  can  be  placed  end  to 
end  where  a large  number  of  connec- 
tions are  necessary.  If  three  Pacent 
twin  adapters  are  used  in  connection 
with  a single  multijack,  as  many  as  six 
connections  can  be  made.  Both  the 
Pacent  twin  adapter  and  the  Pacent 
universal  plug  fit  into  the  multi  jack. 
Like  the  twin  adapter,  the  multijack  is 
provided  with  heavy  spring  contactors, 
which  insure  low  resistance  connec- 
tions. 


The  Grebe  Radiotone  cabinet 


Grebe  CR-10  in  Radiotone 
Cabinet 

'THE  latest  product  of  A.  H.  Grebe 
1 & Co.,  Richmond  Hill,  N.  Y.,  takes 
the  form  of  an  attractively-cased  re- 
ceiving set  for  use  in  homes  desiring  to 
profit  from  the  broadcast  programs. 
The  set,  which  has  three  stages  of  am- 
plification, is  contained  in  a handsome 
cabinet  of  the  talking  machine  type. 
The  control  panel  is  located  just  back 
of  the  two  swinging  doors  of  the  cab- 
inet, and  immediately  under  this  is  the 
large  end  of  the  loud  speaker  horn, 
bearing  across  its  face  in  pierced  wood 
a reproduction  of  the  well-known 
“Grebe  Radio”  trade-mark.  At  the 
bottom  of  tne  box  is  space  for  the  stor- 
age battery,  rectifier,  battery  tester  and 
other  articles. 

The  number  of  the  new  set  in  the 
Grebe  line  is  CR-10.  Its  range  is  from 
150  to  3,000  meters.  Tuning  is  done 
by  a primary  inductance  having  ten 
taps,  a variometer  and  an  11 -plate  va- 
riable condenser.  Both  the  condenser 
and  the  tickler  are  provided  with  ver- 
niers for  fine  adjustment. 

New  Elementary  Book  by  the 
Radio  Corporation 

'"THE  Radio  Corporation  of  America 
* has  just  published  a book  entitled 
“Radio  Enters  the  Home,”  which  has 
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been  written  especially  for  the  man 
in  the  street  who,  while  knowing 
nothing  of  the  technicalities  of  wire- 
less, wishes  to  benefit  by  the  broad- 
casting now  being  conducted  in  all 
parts  of  the  country.  Written  by  ex- 
perts in  popular  language,  the  book, 
which  has  just  appeared,  has  shown  it- 
self to  have  a great  appeal  to  the  gen- 
eral public,  as  it  explains  radio  in 
terms  anyone  can  understand.  It  con- 
tains four  sections,  which  lead  the 
reader  in  logical  steps  from  the  uses 
and  advantages  of  wireless,  and  espe- 
cially the  radio  telephone,  logically 
through  the  principles  and  apparatus 
used  in,  first  receiving  and  then  trans- 
mitting. Valuable  operating  directions 
are  given  for  operating  both  receiving 
and  transmitting  equipment;  these  in 
particular  are  exceedingly  valuable,  as 
heretofore  most  novices  have  had  to 
learn  by  experience  the  methods  here 
described  in  print.  The  book,  which 
sells  for  35  cents,  closes  with  a section 
containing  some  exceedingly  valuable 
general  information,  including  laws 
and  regulations,  vacuum  tube  hints, 
glossary,  and  a complete  price  list  of 
R.C.A.  equipment. 


The  Ace  binding  poet 


The  Ace  Binding  Post 

'THE  H.  H.  Eby  Manufacturing  Co., 
1 605  Arch  st.,  Philadelphia,  have  de- 
signed a new  binding  post  which  they 
have  named  “Ace.”  It  has  a nickel- 
plated  brass  base  with  solid  8-32 
threaded  stem  extending  approximately 
l/i  inch  below  the  base.  The  base  of 
the  post  is  heavily  knurled  to  prevent 
turning  when  mounted,  and  a hole  is 
drilled  through  the  neck  sufficiently 
large  to  take  a No.  15  bare  wire.  It 
is  supplied  with  a black  insulated  knob 
Yi  inch  in  diameter  by  approximately 
7/16  inch  high. 

The  Harko  Sr.  $20.00 

|N  the  June  Issue  of  The  Wireless 
Age  the  advertisement  of  the  Cros- 
ley  Mfg.  Co.  showed  the  price  of  the 
Harko  Sr.  as  $16.00.  This  was  an 
error,  the  correct  price  being  $20.00 


Condensers  May  Supplant  Aerial 


RESEARCH  experts  in  high  frequency 
oscillatory  wave  action  declare  that  ex- 
periments under  way  in  Government 
laboratories,  as  well  as  on  the  Pacific  coast 
indicate  that  static  interference  may  be  con- 
quered and  aerial  antennas  dispensed  with 
through  perfection  of  a compact  high  tension 
condenser  with  minimum  energy  loss.  As- 
tonishing results  have  been  reported  in 
Washington  in  the  preliminary  stages  of  the 
investigation,  and  still  more  marvelous  ex- 
periments are  reported  from  Los  Angeles. 
In  the  latter  place  what  is  declared  to  be  the 
most  perfected  condenser  ever  built,  one  with 
a minimum  energy  loss,  is  the  subject  of 
experiments.  In  Washington,  radio  en- 
gineers, while  not  having  a condenser  of  the 
type  utilized  by  the  Los  Angeles  inventor, 
have  achieved  notable  accomplishments  from 
preliminary  studies  with  several  types  of 
condensers,  the  construction  of  which  has 
been  known  for  some  time. 

The  basic  principle  of  the  discovery  is  that 
the  aerial  antenna  for  reception  or  dissem- 
ination of  oscillatory  waves,  is  essentially  a 
high  tension  condenser.  Great  static  losses 
form  what  is  known  as  the  static  interfer- 
ence. This  perfected  condenser  antenna 
eliminates  disturbances  and  irregularities 
caused  by  the  ground. 

Experiments  remain  to  be  made  on  long 
distance  transmission  sets,  and  it  has  been 
suggested  that  the  static  season  in  the  Pacific, 
where  transmission  and  reception  between 
Pearl  Harbor,  Honolulu;  Guam,  Midway 
Island;  and  Cavite,  Philippines,  offers  a 
more  serious  disturbance  probably  than  any 
other  place  on  the  earth,  may  offer  the  field 
in  which  determination  of  successful  con- 
struction of  a perfected  high  tension  con* 
denser  with  minimum  energy  loss  may  be 
had. 

The  results  achieved  thus  far  in  the  ex- 
periments are  of  special  interest  to  all  ama- 
teur radio  men,  as  it  affords  them  the  op- 
portunity to  join  in  the  research  work  them- 
selves. It  is  possible  some  of  the  amateurs 
may  contribute  to  its  success  for  even  the 
most  advanced  radio  engineers  assert  that 
condensers  are  far  from  perfect  and  con- 
denser action  probably  offers  one  of  the  best 
keys  to  the  great  mysteries  of  electricity  yet 
unsolved.  Analysis  of  high  frequency  oscil- 
lation waves  made  possible  by  development 
of  radio  instruments,  has  in  the  opinion  of 
many  great  electrical  experts,  contributed 
more  to  an  understanding,  of  the  mystery  of 
electricity  than  any  other  means. 

The  preliminary  report  of  the  radio  en- 
gineer at  Washington  on  condenser  antennas 
offers  the  following  interesting  suggestion 
to  radio  men  and  students: 

“Experiments  have  been  made  at  the  Bureau 
of  Standards  upon  a special  type  of  antenna 
for  transmission  and  reception  of  radio  sig- 
nals. The  antenna  consists  of  a pair  of 
metal  plates.  It  is  thus  similar  to  the  or- 
dinary antenna  arrangement,  the  wires  of  the 
ordinary  antenna  corresponding  to  one  plate 
of  the  condenser  antenna  and  the  ground 
below  the  wires  corresponding  to  the  other 
plate  of  the  condenser  antenna. 

“When  the  lower  plate  of  the  condenser 
antenna  is  on  the  ground,  the  two  types  are 
practically  identical.  It  is  found,  however. 


Antennas 

By  Walter  B.  Clausen 

that  raising  the  lower  plate  from  the  ground 
improves  the  signals.  This  type  of  antenna 
has  the  advantage  that  it  is  not  subject  to 
disturbances  and  irregularities  produced  by 
objects  on  the  ground. 

“The  work  done  included  the  construction 
of  various  forms  of  condenser  antenna  and 
measurement  of  capacity  and  other  electrical 
properties.  This  type  of  antenna  was  com- 
pared with  coil  antennas  which  are  used  as 
direction  finders.  For  the  very  short  wave 
lengths  such  as  are  used  in  radio  communica- 
tion by  amateurs,  the  condenser  antenna  gave 
more  intense  signals  than  the  coil  antenna 
of  the  same  general  dimensions.  Compared 
with  the  ordinary  antenna  with  which  a 
ground  connection  is  used,  the  condenser 
antenna  is  markedly  free  from  electrical  dis- 
turbances.” 

Of  equal  value,  commercially,  to  the  im- 
provement in  transmission  and  reception  by 
elimination  of  static  disturbance  of  such  a 
perfect  device  would  be  the  advantage  of 
portability,  for  even  for  the  largest  sets  the 
size  of  the  compact  condenser  would  be  com- 
paratively small. 

On  the  Pacific  Coast  already  the  new  type 
of  antenna  has  been  installed  in  a receiving 
set  contained  within  the  cabinet  of  an  ordi- 
nary phonograph  box.  One  of  the  interest- 
ing experiments  conducted  was  the  transfer 
of  ordinary  aerial  antenna  connections  to  a 
compact  condenser  during  reception  of  a 
certain  station.  The  immediate  elimination 
of  static,  great  increase  in  volume  and  clarity 
were  observed,  and  in  addition  signals  so 
weak  that  they  were  absorbed  by  the  energy 
loss  in  the  aerial  antenna  were  clearly  picked 
up  and  made  readable  by  the  compact  con- 
denser antenna. 

The  preliminary  type  of  condenser  antenna 
with  which  the  first  remarkable  results  were 
achieved  in  Los  Angeles,  was  of  the  cylindri- 
cal type,  a high  tension  glass  condenser  regis- 
tering a minimum  of  absorption  or  energy 
loss.  It  was  of  100  micro-microfarads.  This 
particular  type  of  condenser  was  constructed 
for  commercial  use  in  automotive  ignition, 
and  reached  a high  state  of  perfection  after 
years  of  experimental  work  and  intensive 
study  of  condenser  properties. 

Brush  discharge  had  been  absolutely  elimi- 
nated in  the  method  of  construction,  rights 
to  which  are  claimed  by  the  inventor  and  are 
the  subject  of  application  for  letters  patent. 
The  dielectric  is  of  pyrex  glass  of  a thick- 
ness, in  the  capacity  mentioned  above,  of 
two  millimeters.  The  plates  of  the  condenser 
are  of  shimstock  steel  and  form  a tight  bond 
to  the  dielectric  by  friction.  The  elimination 
of  brush  discharge  is  effected  by  a seal  of 
petrolastic  cement  of  a special  degree  of 
hardness.  The  type  of  condenser  with  which 
particular  success  has  been  achieved  was  of 
.001  microfarad  capacity. 

The  antenna  of  radio  reception  in  the  last 
analysis  being  primarily  but  a condenser,  it 
seemed  but  natural  that  investigation  of 
utility  of  condensers  built  with  more  thought 
of  condenser  principles  in  construction  than 
the  type  of  antenna  now  in  use  with  its 
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enormous  loss  factor,  it  being  an  air  condens- 
er, would  be  prosecuted  by  radio  research 
experts,  and  inquiry  developed  that  the  naval 
radio  laboratory  of  the  Bureau  of  Standards 
at  Washington  is  making  some  intensive 
tests.  The  Washington  tests,  however,  were 
made  without  access  to  the  particular  type 
of  condenser  antenna  in  use  by  the  Los 
Angeles  inventor. 

Success  of  the  loop  aerials  and  of  sub- 
terranean antenna,  particularly  in  naval  work 
across  the  Pacific  where  static  during  sum- 
mer months  so  seriously  interferes  with  trans- 
mission, gave  new  avenues  of  investigation 
leading  away  from  previously  held  opinion 
that  the  higher  the  antenna  the  more  favor- 
able for  reception  of  signals. 

Experimental  work  in  Los  Angeles  is 
merely  scratching  the  surface,  in  the  opinion 
of  investigators,  and  one  of  the  next  stages 
of  experimental  work  will  be  with  condensers 
of  spherical  construction.  Thus  the  subject 
should  be  one  of  unusual  interest  as  offering 
interesting  possibilities  for  radio  students  and 
investigators,  of  contributing  to  the  advance- 
ment of  radiotelephony  and  radiotelegraphy 
by  investigation  and  experimental  work  along 
the  lines  of  treating  the  antenna  as  a con- 
denser and  seeking  development  of  its  utility 
along  such  lines. 

In  a report  of  the  experiments  so  far  con- 
ducted, J.  C.  Warner,  the  assistant  physicist 
of  the  radio  laboratory  of  the  bureau,  says: 

“Experimental  results  show  that  a condens- 
er antenna  of  small  dimensions  gives  excel- 
lent results  when  used  at  wave-lengths  be- 
low 400  meters.  At  longer  wave-lengths  it 
suffers  by  comparison  with  the  coil  antenna 
when  the  dimensions  are  kept  small  enough 
for  portable  use. 

“It  is  useless  for  directional  work  unless 
used  with  a coil  antenna,  but  may  be  used 
in  places  where  the  sharp  directional  char- 
acteristics of  the  coil  are  objectionable.  By 
proper  design  and  by  taking  precautions  to 
keep  dielectric  losses  low  the  effective  re- 
sistance may  be  reduced  to  a value  lower 
than  can  be  obtained  either  with  the  coil 
antenna  or  the  ordinary  elevated  antenna. 

“On  acount  of  this  low  resistance  and  ease 
of  construction  this  form  of  antenna  should 
be  of  great  value  in  portable  short-wave 
radio  stations,  such  as  are  used  for  military 
purposes  and  on  airplanes,  although  in  the 
latter  case  some  difficulty  may  be  experienced 
in  keeping  down  dielectric  losses. 

“It  is  evident  that  the  study  of  this  inter- 
esting form  of  antenna  is  by  no  means  com- 
plete. Its  use  as  a transmitting  antenna  of- 
fers a wide  field  for  investigation,  and  a 
large  amount  of  work  remains  to  be  done 
in  following  up  the  investigations  which  have 
only  been  started  in  this  study.  For  ex- 
ample, signal  intensity  measurements  should 
be  made  with  a calibrated  detector  set  or 
with  a radio- frequency  comparison  method, 
so  that  the  actual  current  or  E.M.F.  in 
the  antenna  is  measured.  Further  work  should 
be  done  in  determining  the  best  design  of 
antenna  for  a given  wave  length  and  for 
minimum  resistance.  Also,  this  antenna  fur- 
nishes a means  of  studying  the  form  of  the 
electro-magnetic  wave,  and  a large  amount 
of  work  might  be  spent  profitably  in  this 
study,  as  well  as  in  the  checking  of  trans- 
mission formulas.” 
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An  Amplifying  Circuit 


A CIRCUIT  developed  by  A.  W. 
Hull,  claims  the  attention  of 
radio  men  generally  because  it 
is  maintained  that  considerable  ampli- 
fication has  been  acquired  with  it  in 
practice. 

It  is  customary  in  receiving  wireless 
signals  to  impress  the  received  oscil- 
lations upon  a resonant  circuit  and 
thereby  greatly  increase  the  amplitude 
of  the  oscillations  produced  by  the  re- 
ceived waves  in  the  antenna.  Every 
oscillating  circuit  has  a so-called 
damping  factor  which  depends  upon 
the  resistance  of  the  circuit  and  this 
damping  factor  limits  the  maximum 
possible  amplification  of  the  oscilla- 
tions set  up  in  the  circuit.  An  appa- 


in  this  case  is  carried  entirely  by  nega- 
tive electrons. 

As  indicated  in  the  drawing  the  re- 
ceiving system  comprises  a tuned  an- 
tenna system  with  an  inductance  2. 
Inductance  3 with  the  variable  conden- 
ser 4 forms  the  oscillating  circuit  upon 
which  the  oscillations  received  by  the 
antenna  are  impressed.  Connected  in 
shunt  to  the  oscillating  circuit  is  a 
negative  resistance  device  5 of  the 
vacuum  tube  type.  A constant  posi- 
tive potential  is  impressed  upon  the 
anode  7 by  means  of  the  battery  10. 
By  varying  the  potential  impressed 
upon  the  plate  8 the  current  in  the  ex- 
ternal circuit  between  cathode  and 
plate  may  be  made  to  vary  in  the  man- 


in  a paper  on  “The  Dynatron,”  pub- 
lished in  the  Proceedings  of  the  Insti- 
tute of  Radio  Engineers,  February, 
1918,  that  the  damping  factor  of  the 
R 1 

system  is  equal  to where 

2L  2Cr 

L and  C represent  the  inductance  and 
capacity  respectively  of  the  circuit 
and  R and  r the  positive  numerical 
values  of  positive  and  negative  resist- 
ance. From  this  it  will  be  apparent 
that  if  the  value  of  the  negative  re- 
sistance is  so  proportioned  to  the  posi- 
tive resistance  of  the  circuit  that  the 
product  of  the  two  is  equal  to  the 
ratio  of  the  inductance  of  the  capac- 
ity, the  damping  factor  of  the  circuit 


Hook-up  to  secure  increased  amplification  and  characteristic  curve  of  the  circuit 


ratus  having  a negative  resistance 
characteristic  is  connected  to  the  oscil- 
lating circuit  in  such  a way  as  to  com- 
pensate for  the  positive  resistance  of 
the  circuit,  thereby  greatly  reducing 
the  damping  factor  of  the  circuit  and 
increasing  the  maximum  possible  am- 
plification of  the  oscillations  in  the 
circuit. 

For  receiving  continuous  wave  sig- 
nals the  circuit  is  adjusted  so  that  the 
negative  resistance  apparatus  produces 
oscillations  of  a frequency  slightly  dif- 
ferent from  the  frequency  of  the  re- 
ceived oscillations.  These  locally  pro- 
duced oscillations  will  then  be  con- 
trolled by  the  received  oscillations  in 
such  a way  as  to  produce  an  audible 
frequency  current  in  the  receiving 
circuit. 

The  negative  resistance  apparatus 
produces  an  increase  in  voltage  across 
the  terminals  and  causes  a decrease  in 
the  current  of  positive  electricity  flow- 
ing from  the  positive  terminal  to  the 
negative  terminal  through  the  circuit, 
or  a circuit  in  which  the  differential 
dE 

coefficient is  negative  where  E is 

dl 

voltage  across  the  terminals  and  I is 
the  current  through  the  apparatus. 
The  term  “current  of  positive  electric- 
ity” has  been  used  in  this  definition  in 
accordance  with  the  usual  conception 
of  current  flow,  although  the  current 


ner  indicated  by  the  curve  of  figure  3. 
For  a more  complete  description  of 
the  operation  of  this  apparatus  refer- 
ence may  be  had  to  a paper  by  Mr. 
Hull  on  page  141  of  the  Physical  Re- 
view of  January,  1916.  It  will  be 
noted  from  an  inspection  of  the  curve 
of  figure  3 that  as  the  potential  of  the 
third  electrode  is  increased  up  to  a 
value  corresponding  to  the  point  B 
on  the  current  curve  the  current  in 
the  external  circuit  will  increase.  As 
the  potential  is  further  increased  to  a 
value  corresponding  to  point  D the  cur- 
rent will  decrease  from  the  value  B to 
zero.  If  the  potential  is  increased  to  a 
value  corresponding  to  point  E on  the 
current  curve  the  current  will  flow  in  a 
direction  opposite  to  its  original  direc- 
tion. Further  increase  in  the  poten- 
tial of  the  third  electrode  causes  the 
current  to  decrease  again  to  zero  at 
the  point  F and  then  increase  in  value 
in  the  original  direction.  The  point  G 
on  the  curve  indicates  the  value  of  the 
current  when  the  potential  of  the  third 
electrode  is  equal  to  that  of  the  anode 
7.  By  properly  designing  the  circuit 
the  greater  part  of  the  portion  B E of 
the  curve  may  be  made  to  be  practical- 
ly a straight  line.  Over  this  working 
range  the  apparatus  has  a negative  re- 
sistance characteristic,  that  is,  the  cur- 
rent through  the  device  increases  as  the 
potential  applied  thereto  decreases. 

Mr.  Hull  has  shown  mathematically 
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is  zero,  that  is,  the  resonant  value  of 
current  or  voltage  in  the  circuit  is  in- 
finite except  as  it  is  limited  by  the 
length  and  straightness  of  the  position 
B E of  the  current  curve  of  the  nega- 
tive resistance.  Since  the  amplitude 
of  the  resonant  current  in  the  circuit  is 
limited  by  the  length  and  straightness 
of  the  negative  resistance  part  of  the 
curve,  it  is  evident  that  if  the  device 
is  operated  in  a region  very  near  one 
end  of  the  curve  as  at  H or  I,  figure 
3,  the  current  will  be  asymmetric  and 
the  apparatus  may  be  used  as  a de- 
tector as  well  as  amplifier.  The  bat- 
tery 11  supplies  the  necessary  poten- 
tial for  the  plate  in  order  that  it  may 
operate  upon  the  desired  portion  of  the 
current  curve.  For  the  purpose  of  de- 
tecting the  signals  a telephone  receiver 
12  with  a variable  condenser  13  across 
its  terminals  is  inserted  in  the  circuit. 
The  distributed  capacity  across  the 
turns  of  the  telephone  winding  offers  a 
low  resistance  to  radio  frequencies  and 
hence  the  telephone  does  not  interfere 
with  the  amplification.  The  high  in- 
ductance of  the  telephone,  however, 
will  cause  the  circuit  to  oscillate  at 
audio  frequencies  unless  its  resistance 
also  is  very  high.  The  condenser  13 
across  its  terminals,  if  properly  ad- 
justed will  prevent  the  setting  up  of 
undesirable  audio  frequency  oscil- 
lations. The  capacity  13  and  the  neg- 
ative resistance  may  be  so  adjusted  as 
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to  neutralize  the  resistance  of  the  tele-  If  the  received  waves  are  continuous  In  the  system  shown  in  figure  2 
phone  for  the  particular  audio  fre-  the  amplitude  of  the  locally  generated  the  negative  resistance  apparatus  5 
quency,  determined  by  the  product  of  oscillations  will  be  controlled  by  the  is  used)  only  as  an  amplifier  and  to 
the  capacity  13  and  the  telephone  in-  received  waves  in  such  a way  as  to  neutralize  the  positive!  resistance  of 

ductance,  and  if  this  frequency  be  produce  an  audio  frequency  current  thte  receiving  circuit.  In  this  case 

made  the  same  as  the  group  frequency  in  the  local  circuit.  an  ordinary  detector  14  of  the  vac- 

of  the  incoming  waves  the  sensitiveness  This  system  offers  an  important  ad-  uum  tube  type  is  employed.  The 

may  be  greatly  increased.  In  making  vantage  over  the  usual  receiving  cir-  oscillating  receiving  circuit  is  con- 

this  and  other  adjustments  the  value  cuit  in  that  the  coupling  between  2 nected  to  the  grid  circuit  of  the  de- 
of  the  negative  resistance  may  conven-  and  3 may  be  made  very  close  with-  tector  14.  The  increase  in  voltage  on 
iently  be  varied  by  varying  the  temp-  out  affecting  the  selectivity  since  the  the  grid  is  opposed  in  most  devices 
erature  of  the  cathode  6.  necessary  condition  for  high  selectiv-  of  this  type  by  a leakage  current 

The  sensitiveness  of  the  system  is  the  ity,  namely  a small  damping  factor,  which  increases  with  voltage  as  in  a 

R may  still  be  present.  This  is  true  positive  resistance'  and  also  by  the 

same  whether  the  damping  term  — both  for  thq  antenna  coupling  and  damping  of  its  own  circuit  and  the 

2L  the  coupling  to  an  auxiliary  detector  coupled  antenna  circuit.  The  effect 

x circuit  if  one  is  used.  The  fact  that  of  this  leakage  and  damping  may  be 

is  positive  or  negative.  If  sensitiveness  and  selectivity  are  inde-  neutralized  by  connecting  the  negative 

2Cr  pendent  of  both  resistance  and  co-  resistance  apparatus  shunt  to  the  grid 

this  term  is  negative,  however,  the  efficient  makes  it  possible  to  use  a circuit  as  indicated.  In  this  case  as 
system  twill  generate  oscillations  of  much  more  effective  ratio  of  trans-  in  the  arrangement  of  figure  1 the 
its  own  of  a frequency  slightly  dif-  formation  than  is  practicable  with  the  damping  of  the  receiving  circuit  may 
ferent  from  the  frequency  of  the  os-  receiving  systems  heretofore  em-  be  made  as  low  as  desired, 
dilations  impressed  upon  the  circuit,  ployed. 

Power  Modulation  for  Radio  Transmission 

A METHOD  of  modulating  the  In  general,  however,  a thermionic  lar  amplifier  2,  which  has  similar  dec- 
high  frequency  power  used  in  device  is  unilateral,  and,  in  order  to  trodes.  This  amplifier  2,  however,  is 
wireless  tdephony  without  re-  permit  the  passage  of  both  halves  of  connected  in  the  reverse  direction.  This 
quiring  the  passage  of  heavy  currents  the  high-frequency  osriHations,  it  is  reversal  of  direction  is  for  the  purpose 
directly  through  the  telephone  trans-  necessary  to  make  the  system  symmet-  of  rendering  the  antenna  system 


F/g.  / F/g.  2 F/g.  3 

Types  of  circuits  tor  power  modulation  in  radio  tdephony 


mitter  has  been  described  by  Raymond  rical  by  using  two  such  thermionic  im-  bilateral,  in  order  that  osdllations  may 
A.  Heising.  The  modulation  of  the  pedances  suitably  connected  or  by  take  place  in  either  direction,  because 
total  high-frequency  power  is  secured  using  a specially  constructed  impe-  positive  current  can  flow  only  from 
by  varying  the  impedance  of  a vacuum  dance  of  this  character  which  is  sym-  the  plates  to  the  filaments.  Connected 
tube  placed  in  the  antenna  circuit.  It  metrical.  to  the  input  drcuit  of  the  amplifier  x 

has  been  found  that  thermionic  vac-  In  figure  1 there  is  shown  in  series  is  the  inductance  3,  and  to  the  input 
uum  tubes  are  well  adapted  for  this  with  the  secondary  of  the  transformer  drcuit  of  the  amplifier  2 is  the  induct- 
purpose  because  of  their  relatively  a thermionic  amplifier  1 of  the  vaouum  ance  4.  Coupled  to  both  of  these  in- 
high  impedance,  and  because  of  the  tube  type  having  a heating  filament,  duotances  is  the  inductance  5,  which  is 
fact  that  this  impedance  can  be  varied  grid  and  plate,  the  output  circuit  of  included  in  a drcuit  containing  a bat- 
by  means  of  a tdephone  transmitter,  the  amplifier  bdng  connected  to  the  tery  and  microphone  transmitter.  The 
which  is  required  to  handle  only  a antenna  drcuit.  In  parallel  to  this  antenna  is  grounded, 
limited  amount  of  power.  • thermionic  amplifier  is  placed  a simi-  The  operation  of  the  system  is  as 
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follows : High-frequency  oscillations 
of  uniform  amplitude  are  generated  by 
a generator  6,  and  are  impressed  upon 
tne  antenna.  The  amplitude  of  these 
oscillations  is  determined  by  the  impe- 
dance of  effective  resistance  of  the 
antenna.  If  this  impedance  is  varied 
or  modulated  in  accordance  with  sig- 
nals, the  oscillations  will  be  similarly 
modulated.  When  signals,  or  control 
impulses,  are  impressed  upon  the 
microphone,  low-frequency  currents  of 
low  power  are  impressed  upon  the  in- 
put circuits  of  both  tubes  by  means  of 
the  three-winding  transformer.  The 
changes  in  the  potentials  of  the  grids 
bring  about  a relatively  large  change 
in  the  impedance  of  these  thermionic 
amplifiers,  and  accordingly  the  oscilla- 
tions in  the  radiating  system  are  modu- 
lated in  the  same  manner. 

Figure  2 shows  a modification  in 
which  the  two  amplifiers  of  figure  i 
are  combined  in  a single  tube.  In  this 
case  the  plates  are  unnecessary,  and 
accordingly  the  thermionic  impedance 
comprises  merely  a tube  i inclosing  the 
heated  electrodes  and  the  grids.  In 


view  of  the  fact  that  both  filaments 
are  heated  elements,  this  device  is  bi- 
lateral; that  is,  current  may  flow  in 
either  direction.  A three-coil  trans- 
former with  microphone  and  battery 
is  connected  to  the  input  circuits  in 
precisely  the  same  manner  as  shown 
in  connection  with  figure  i. 

In  view  of  the  fact  that  the  impe- 
dances shown  have  a very  large  resist- 
ance, there  results  the  introduction  of 
a large  resistance  into  the  antenna.  A 
circuit  arrangement  by  which  this  dif- 
ficulty is  overcome  is  shown  in  figure 
3.  A transformer  is  introduced  into 
the  antenna  circuit,  and  the  secondary 
of  this  transformer,  consisting  of  a 
large  number  of  turns,  is  connected  by 
a circuit  including  a variable  condenser 
to>  such  a modulating  device  as  is 
shown  in  figure  2.  It  is  obvious  that 
in  place  of  this  modulating  device  the 
one  shown  in  figure  I may  be  used  in 
the  arrangement  of  figure  3.  In  using 
this  transformer  the  apparent  resist- 
ance introduced  into  the  antenna  may 
be  made  of  any  desired  value. 

In  general,  the  antenna  is  tuned  to 


the  sending  frequency,  which  is  the 
frequency  of  the  generator,  and  the 
value  of  the  current  flowing  in  the 
antenna  circuit  will  depend  only  upon 
the  voltage  impressed  and  the  sum  of 
the  resistance  of  the  antenna,  the  coil 
and  the  resistance  introduced  by  the 
tubes.  In  all  the  modifications  shown 
the  modulation  is  produced  by  the 
variation  of  the  effective  resistance  in 
the  antenna  circuit,  which  variation  is 
due  to  the  variations  of  the  tubes.  For 
complete  modulation,  if  is,  therefore, 
necelssary  that  the  resistance  intro- 
duced by  tfhe  tubes  be  large  enough  to 
reduce  the  high-frequency  current  in 
this  circuit  to  zero,  when  the  low- 
frequency  input  to  the  modulating  de- 
vice has  its  maximum  negative  value. 
It  is  also  necessary  for  efficiency  that 
the  resistance  of  the  tubes  become  very 
9mall  when  the  low  frequency  output 
has  its  maximum  positive  value. 

It  is  important  that  the  transform- 
ers 3,  4 and  5,  be  so  connected  that 
both  grids  are  at  all  times  of  the  same 
sign  with  regard  to  their  respective 
filaments. 


A High  Potential  Condenser 


MR.  ELIHU  THOMPSON  has 
recently  developed  a high- 
potential  condenser  which 
consists  of  a plurality  of  condenser 
elements  in  series  relation  in  such  a 
way  that  an  electrode  of  each  dement 
serves  also  as  an  dectrode  of  an  de- 
ment adjacent  thereto.  Terminals  are 


Figure  1 


denser  comprises  a plurality  of  elec- 
trodes i,  superimposed  upon  each 
other  and  separated  by  the  dielectric 
members  2.  It  is  noted  that  with  the 
arrangement  shown  the  second  dec- 
trode, for  example,  serves  as  dec- 
trode for  both  the  upper  element  of 
the  condenser  and  for  the  element  im- 


from the  dielectric  in  a curved  line.  By 
this  construction  the  formation  of  de- 
structive corona  discharges  at  the 
edges  of  the  dectrode  may  be  avoided. 
It  will  be  seen  that  the  electrodes  may 
be  made  solid  instead  of  hollow,  but 
this  would  involve  the  use  of  a much 
larger  amount  of  metal  and  no  ap- 


provided for  the  first  and  last  ele- 
ments only  of  the  series  so  that  when 
a high  voltage  is  applied  to  the  termi- 
nals it  will  be  distributed  among  all 
the  dements,  each  individual  element 
being  required  to  withstand  only  a 
fractional  part  of  the  entire  voltage. 
The  dectrodes  are  made  of  greater 
thickness  than  the  dielectric  which 
separates  them  and  the  edges  are 
rounded  off  in  such  a way  that  there 
is  a gradual  tapering  away  of  the  sur- 
face of  the  electrode  from  the  dielec- 
tric, thereby  avoiding  the  formation  of 
corona  discharges  at  the  edges  of  the 
electrodes. 

As  illustrated  in  figure  I,  the  con- 


mediately  beneath.  In  the  same  way 
the  other  dectrodes  each  serve  as  elec- 
trode for  two  adjacent  dements.  The 
end  electrodes  are  provided  with  termi- 
nals 3 and  4 for  connection  to  the  dis- 
tribution system  with  which  the  con- 
denser is  to  be  employed.  With  the 
construction  shown  each  individual  de- 
ment may  be  adapted  for  a moderate 
voltage  and  all  of  the  elements  in  series 
may  be  employed  with  high  voltages, 
the  total  voltage  applied  to  the  termi- 
nals bang  distributed  among  the  indi- 
vidual elements.  In  the  form  indicated 
the  electrodes  are  hollow  and  the  edges 
are  rounded  so  that  the  surface  adja- 
cent to  the  dielectric  will  taper  away 


preciable  advantage  would  result  there- 
from since  it  is  only  the  metal  near 
the  surface  which  plays  a part  in  the 
operation  of  the  condenser.  It  is,  how- 
ever, essential,  that  the  dectrodes 
should  have  an  appreciable  thickness 
with  relation  to  the  dielectric  in  or- 
der that  the  desired  rounding  off  of 
the  edges  may  be  secured.  I have 
shown  the  dielectric  members  as  being 
dish  shaped  for  convenience  in  hold- 
ing the  parts  in  the  proper  rdation  to 
each  other.  This  construction  also  al- 
lows any  gas  bubbles  which  may  form 
on  the  under  surface  of  the  dielectric 
to  readily  rise  when  the  condenser  is 
immersed  in  an  insulating  material 
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such  as  oil,  as  indicated  in  the  draw- 
ings. 

Figure  2 shows  the  condenser  entire- 
ly inclosed  in  a case  which  may  be 
made  either  of  meital  or  of  insulating 
material,  as  desired.  In  this  case  the 
body  5 of  the  electrodes  is  composed 
of  any  cheap  material  which  may  be 
non-conducting  if  desired,  and  this 
body  is  covered  by  a conducting  coat- 
ing 6 which  serves  as  the  electrode 
proper.  The  coating  in  effect  consti- 
tutes a conducting  shell  which  has  been 


reinforced  by  a suitable  filling.  In 
this  case  the  units  being  assembled  in 
vertical  instead  of  horizontal  planes, 
projections  7 are  provided  on  the 
sheets  of  dielectric  material  which  fit 
into  corresponding  depressions  8 in  the 
electrodes,  and  thus  serve  to  hold  the 
electrodes  in  proper  relation  to  each 
other.  In  case  the  container  is  made 
of  conducting  material,  insulating 
bushings  9 of  any  desired  form  may 
be  employed  for  insulating  the  termi- 
nals from  the  casing. 


Figure  3 differs  from  figure  1 in 
that  the  electrodes  are  hollow  and  pro- 
vided with  perforations  which  allow 
the  insulating  material,  in  which  the 
condenser  is  immersed,  to  penetrate 
the  interior  of  the  electrodes.  This 
will  prevent  any  tendency  of  the  elec- 
trodes to  float  and  will  also  provide 
for  a better  cooling  of  the  electrodes 
in  case  the  insulating  material  in  which 
the  condenser  is  immersed  consists  of 
a fluid  which  is  adapted  for  cooling 
purposes. 


Tuning  Loops  Used  For  Transmission 


HENRY  K.  SANDELL describes 
a novel  circuit,  which  uses  cou- 
pling coils  as  the  radiators  or 
antenna. 

Figure  1 shows  a vacuum  tube  used 
as  a generator  of  oscillations.  The 
plate  is  connected  to  the  positive  pole 
of  the  “B”  battery  and  the  output  cir- 
cuit is  completed  by  the  connection  to 
the  negative  side  of  the  “B”  battery, 
the  loop  aerial,  and  the  conductor 
leading  to  the  filament.  The  loop  B 
is  grounded  through  a variable  con- 
tact to  which  is  also  connected  the 
filament  lead.  The  grid  condenser 
should  be  of  low  capacity  and  is  con- 
nected to  aerial  loop  A through  a 
variable  contact. 

The  loop  for  the  aerial  A is  rotata- 
bly mounted  upon  a suitable  standard 
from  which  it  is  insulated,  and  is 
placed  in  proximity  to  the  loop  B of 
the  output  circuit,  as  indicated  in  fig- 
ure 1.  Its  angular  position  relative 
thereto  may  be  varied  by  rotating  it 
to  any  desired  position. 


In  operation,  on  closing  the  plate 
circuit,  the  reaction  produced  upon  the 
loop  A in  the  intake  circuit  results  in 
the  production  of  oscillating  currents 
in  the  output  circuit,  the  two  loops  act- 


M 


Circuit  showing  coupling 


ing  as  a coupling  for  the  production 
of  this  effect.  By  varying  the  angular 
position  of  the  loop  A relative  to  the 
loop  B,  the  adjustments  for  most  effi- 
cient operation  may  be  readily  deter- 
mined. By  use  of  the  microphone 


variations  in  the  current  in  the  input 
circuit  may  be  produced,  which  are 
reproduced  in  the  output  circuit  by 
which  they  are  transmitted  as  im- 
pressed upon  the  oscillating  circuit.  It 


coils  used  as  the  antenna 


is  seen  that  the  signals  may  be  directly 
impressed  upon  the  output  circuit  in- 
stead of  upon  the  input  circuit,  but  the 
latter  method  is  preferred  on  account 
of  its  greater  efficiency  as  demonstrated 
by  practical  operation. 


Improved  Alternating  Current  Rectifier 


G HOLST  and  E.  Oosterhuis  of 
Eindhoven,  Holland,  have  de- 
• veloped  a tube  for  rectifying  al- 
ternating current  which  is  a step  for- 
ward in  the  way  of  economy. 

For  rectifying  alternating  currents, 
discharging  tubes  are  used  in  which 
one  of  the  electrodes  is  brought  to  a 
high  temperature  and  it  then  acts  as 
a cathode.  Generally  the  cathode  is 
constructed  as  an  incandescent  fila- 
ment while  the  anode  is  usually  con- 
structed in  the  form  of  a sheet  or  a 
rod. 

In  the  new  tube  of  this  type,  how- 
ever, the  electrodes  are  constructed 
so  that  they  can  be  used  successively 
either  as  incandescent  cathodes  or  as 
anodes,  while  an  electrode  which  is 
no  longer  fit  for  use  as  a cathode  can 


The  rectifier  for  three-phase  current 


then  be  used  as  an  anode.  This  con- 
struction extends  the  life  of  the  tube. 
In  case  the  incandescent  filament  is 
burned  out,  one  of  the  other  electrodes 
is  used  for  this  purpose  while  the  de- 
fective incandescent  filament  can  'be 
used  as  an  anode. 

The  drawing  shows  a rectifier  for 
three-phase  current.  The  rectifier 
consists  of  a discharging  tube  in 
which  four  spirals  of  tungsten  or 
other  suitable  material  are  used.  One 
of  the  spirals  is  brought  to  incan- 
descence. The  three  others  are  used 
as  anodes.  If  the  first  spiral  is  burnt 
out,  one  of  the  others  can  act  as  the 
cathode  and  this  can  be  repeated  until 
none  of  the  four  spirals  is  any  longer 
fit  for  use. 
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FOR  the  average  radio  amateur,  who 
wishes  to  increase  the  range  of  his 
receiving  set,  radio  frequeny  amplifi- 
cation is  an  invaluable  asset.  It  is  a bless- 
ing to  those  unfortunates  who  are  forbidden 
the  use  of  outdoor  antennae  by  their  hard- 
hearted landlords.  Although  the  writer 
holds  no  brief  for  the  latter,  he  can  very 
well  understand  the  position  of  the  owners 
of  large  apartment  houses,  in  refusing  to 
have  die  premises  disfigured  by  some  ten 
or  twenty  antennae. 

In  fact,  the  close  proximity  of  a number 
of  antennae,  all  tuned  to  the  same  wave 
length,  is  not  conducive  to  good  reception. 
It  is  very  well  known  that  conductors  tuned 


and  loop  reception.  High  frequency  amplifi- 
cation, by  means  of  transformers  at  the 
short  wave  lengths,  is  a problem  which  has 
baffled  radio  engineers  of  the  whole  world 
for  a number  of  years,  but  it  seems  as  if 
the  engineers  of  the  Radio  Corporation  and 
the  General  Electric  Company,  have  solved 
it  to  a considerable  extent. 

Before  considering  the  amplifier  built  by 
the  writer,  it  would  be  well  to  study  the 
various  methods  of  amplifying  that  can  be 
used. 

Direct  Coupled  Amplifiers 

a.  Aperiodic  Plate  Circuit — One  form  of 
high  frequency  amplifier,  illustrated  in  fig- 


coils of  various  sizes,  until  best  results  are 
secured. 

The  condensers,  C»,  should  be  of  about 
.002  microfarad  capacity.  Grid  leaks,  G,  of 
about  2 megohms  are  sometimes  used  to 
prevent  the  grids  from  acquiring  a nega- 
tive charge,  and  thus  plugging  the  tubes. 

b.  Tuned  Plate  Circuit — in  direct  coupled 
amplifiers  the  plate  circuits  may  also  be  tuned. 
For  short  wave  lengths  a very  effective 
method  is  the  employment  of  variometers 
instead  of  the  aperiodic  choke  coils  described 
above.  For  longer  wave  lengths,  variable 
condensers  are  connected  across  the  coils  in 
the  plate  circuit.  Best  results  are  generally 
obtained  when  these  coils  are  as  large  as 


Figure  1 — 3-atage  R.F.  amplifier  (choke  coil  coupling)  and  detector.  L— Choke  coil*.  Ci — .00025  mid.  grid  condeneer.  C, — .002  mid.  phone  condenser. 

G— 2-megohm  grid  leaks.  P — Potentiometer. 


to  a certain  wave  length  tend  to  increase 
the  resistance  at  that  wave  length  of  any 
aerial  in  the  neighborhood.  As  a result, 
the  received  signal  becomes  noticeably 
weaker.  The  general  use  of  regenerative 
receivers  for  broadcast  reception  is  also  an 
important  factor,  especially  when  the  re- 
ceiver is  on  the  verge  of  oscillation.  Even 
a slight  change  in  tuning  will  then  throw 
the  set  into  an  oscillating  condition. 

This  accounts  for  the  fluttering,  whistling 
notes,  that  are  only  too  often  heard  when 
receiving  from  a broadcasting  station.  The 
oscillations  which  are  generated  by  an  os- 
cillating receiver,  are  radiated  and  combined 
with  the  carrier  wave  frequency  of  the 
broadcast  station  to  produce  beats  of  an 
audible  frequency,  in  some  other  receiving 
set.  If  the  antenna  from  which  the  dis- 
turbance is  radiated  is  relatively  near,  the 
whistling  may  be  several  times  as  loud  as 
the  speech  or  music.  Thus  we  can  readily 
perceive  the  disadvantage  in  having  receiv- 
ing antennae  close  together,  aside  from  the 
artistic  point  of  view. 

The  remedy,  of  course,  lies  in  a judicious 
combination  of  radio  frequency  amplification 


ure  1,  makes  use  of  auto-transformer  coup- 
ling between  two  stages.  It  is  analogous  to 
audio  frequency  amplification  by  means  of 
choke  coils.  Incoming  signals  are  impressed 
between  the  grid  and  filament  of  the  first 
tube.  These  oscillations  are  amplified  by 
the  tube,  and  we  get  much  larger  radio  fre- 
quency voltages  across  the  coil  L in  the 
plate  circuit,  than  that  in  the  input. 

The  radio  frequency  voltages  across  L 
is  in  turn  applied  to  the  grid  of  the  second 
tube,  care  being  taken  to  insert  a condenser 
in  series,  as  shown,  to  insulate  the  grid  from 
the  high  plate  voltage.  In  this  manner, 
the  original  signal  is  magnified  a good  many 
times,  depending  on  the  number  of  stages 
used. 

The  coils,  L,  are  aperiodic.  To  make 
sure  of  this,  they  should  be  wound  of  re- 
sistance wire,  and  the  turns  should  be 
spaced  in  order  to  avoid  large  capacity  in 
the  windings.  For  amplifiers  around  360 
meters,  about  400  turns  of  about  No.  30 
Advance  resistance  wire,  on  a form  about 
two  inches  in  diameter,  would  be  suitable, 
but  it  is  best  for  the  experimenter  to  try 


possible,  and  for  this  reason,  the  variometer 
method,  which  makes  use  of  the  capacity  of 
the  tube  is  to  be  preferred. 

In  such  cases  we  often  run  into  oscillations 
in  the  amplifier,  and  it  is  necessary  to  apply 
a considerable  positive  bias  to  the  grids  of 
the  tubes.  This  may  be  done  by  connecting 
dry  cells  in  the  grid  circuit  of  the  correct 
value.  But  a more  desirable  scheme  is  to 
use  a potentiometer  across  the  filament  bat- 
tery and  connect  the  slider  to  the  grid  leaks 
in  the  manner  indicated  in  figure  1.  In  this 
way  as  much  as  6 volts  positive  bias  can  be 
given  to  the  grids  of  the  tubes. 

The  wiring  of  a tuned  plate  amplifier  is 
essentially  the  same  as  that  of  an  aperiodic 
plate  circuit,  shown  in  figure  1,  with  the 
aperiodic  coil  replaced  by  either  a variometer, 
or  a combination  of  coil  and  variable  con- 
denser in  parallel. 

c.  Resistance  Coupling — Resistance  coup- 
ling, which  is  often  used  in  audio- frequency 
amplifiers  to  secure  distortionless  amplifica- 
tion, may  also  be  employed  at  radio  fre- 
quencies. 

The  circuits  for  a resistance  coupled  am- 
plifier, are  identical  to  those  using  choke 
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coils,  with  the  coils  replaced  by  resistances,  more  attention  than  an  ordinary  a.f.  ampli-  Loop  Reception,  Using  Radio  Frequency 
The  resistances  should  be  of  the  order  of  fier.  Amplification 


50,000  ohms,  when  using  Radiotrons  UV201. 
Resistance-coupled  amplifiers,  have,  however, 
certain  inherent  disadvantages.  The  plate 
battery  must  be  at  least  twice  the  voltage 
ordinarily  used,  and  especially  built  low  capa- 
city tubes  are  required  at  short  wave  lengths. 
Besides,  only  a portion  of  the  amplification 
of  the  tube  is  available  in  a resistance 
coupled  amplifier.  On  the  whole,  the  author 
does  not  recommend  it  for  amateur  or  broad- 
cast wave  lengths. 

Indirect  Coupled  Amplifiers 

a.  Tuned  Grid  Circuit — A method  of  high 
frequency  amplification  which  was  used  quite 
successfully  by  the  British  Amateurs  in  copy- 
ing American  stations  in  the  recent  trans- 
Atlantic  tests,  is  shown  in  figure  2.  The 
received  oscillations  are  amplified  by  the  first 
tube,  and  then  induced  into  the  tuned  grid 
circuit  of  the  second  tube,  by  means  of  the 
magnetic  coupling  between  the  coils  Li  and 
Li.  If  the  coupling  between  Lt  and  Lt,  is 
made  very  loose,  a high  degree  of  selectivity 
can  be  obtained,  thus  discriminating  against 
interfering  signals  at  slightly  different  wave 
lengths.  The  plate  coils  may  be  similar  to 


The  radio-frequency  transformer  consists 
of  an  aperiodic  primary  and  an  aperiodic 
secondary  coil,  coupled  to  each  other.  Either 
an  air  core  or  an  iron  core,  (Alexanderson 
high  frequency  iron  about  .001  inch  thick) 
are  used.  The  British  Marconi  Company 
has  standardized  an  air  core  transformer, 
using  several  hundred  turns  of  very  high 
resistance  wire  (100  ohms  per  foot).  With 
very  high  resistance  transformers,  coupling 
condensers  of  0.002  microfarad  capacity 
should  be  connected  between  grid  and  plate. 

The  French  radio  concerns  prefer  to  use 
moderately  high  resistance  winding  on  a 
core  of  high  frequency  iron.  The  writer 
has  come  across  a number  of  transformers  of 
American  manufacture.  Iron  and  air  core 
transformers  of  both  high  and  low  resistance 
windings  are  used  here. 

In  comparisons  and  tests  the  writer  has 
found  the  Radio  Corporation’s  UV1714  trans- 
former to  be  superior  to  most  of  the  others, 
especially  in  the  neghborhood  of  360  meters. 

In  this  connection,  a description  of  the 
UV1714  transformer  will  not  be  amiss.  It 
contains  two  coils  on  a core  of  Alexander- 
son high  frequency  iron.  Each  winding  con- 


In  an  experimental  radio- frequency  ampli- 
fier, which  was  set  up,  the  writer  has  received 
the  radiophone  music  from  WJZ,  at  Newark, 
on  a three-foot  loop,  in  the  basement  of  a 
building  with  a steel  framework.  This 
building  is  located  in  Upper  Manhattan — 
about  fifteen  miles  away  from  WJZ.  Only 
two  stages  of  radio  frequency,  a detector  and 
two  stages  of  audio- frequency  were  used. 
The  music  could  be  heard  comfortably,  one 
hundred  feet  away,  when  using  an  ordinary 
loud  speaker. 

The  loop  in  question,  contained  nine  turns 
of  No.  18  lampcord,  wound  on  a frame  3 feet 
by  3 feet.  The  turns  were  spaced  one-half 
inch  apart,  in  order  to  have  as  low  a dis- 
tributed capacity  as  possible.  This  loop 
tuned  to  360  meters,  with  the  condenser 
shunting  it,  a Wireless  Specialty  Company, 
Model  U.C.1820,  at  50  degrees.  For  ama- 
teur wave  lengths,  it  is  recommended  that 
the  number  of  turns  in  the  loop,  be  cut  down 
to  six  instead  of  nine. 

The  schematic  arrangement  for  connect- 
ing the  receiving  circuit  to  the  radio  fre- 
quency amplifying  detector,  and  audio  fre- 
quency amplifier  is  shown  in  figure  4. 


+ 6 V-  - + 20V.  + 80V. 

Figure  2 — R.F.  amplifier  (tuned  grid  type)  and  detector.  L„  L, — Coils  coupled  to  each  other.  C, — .00025  mi.  grid  condeoacr.  C» — .002  mi.  phone  con- 

denaer.  G— 2-megohm  grid  leak.  Ct— .0005  mi.  max.  var.  condenser.  P— Potentiometer 


the  aperiodic  coils  used  in  the  choke  coil 
amplifier.  The  coils  in  the  grid  circuit  must 
be  of  a suitable  value  so  that  the  grid  can  be 
tuned  to  the  desired  wave  length.  A poten- 
tiometer should  be  used  to  prevent  oscilla- 
tions in  the  amplifier.  The  tuning  of  a 
number  of  stages  would  present  no  little 
difficulty  to  most  amateurs,  and  it  is  usually 
necessary  to  calibrate  each  of  the  tuned  cir- 
cuits in  terms  of  wave  length. 

Transformer  Coupled  Amplifiers 

Of  the  methods  of  radio-frequency  ampli- 
fication so  far  described,  the  use  of  the  tuned 
grid  is  probably  the  best,  but  the  additional 
tuning  required,  especially  if  several  stages 
are  used,  is  not  likely  to  appeal  to  the  ama- 
teur who  already  has  to  cope  with  half  a 
dozen  knobs  on  his  receiver.  The  radio  fre- 
quency amplifying  transformer  fills  a long 
felt  want  in  this  direction. 

The  wiring  ‘of  a typical  transformer- 
coupled  radio-frequency  amplifier  is  shown  in 
figure  3.  No  tuning  adjustment  is  required, 
which  makes  it  highly  desirable.  Note  the 
potentiometer,  or  stabilizes,  which  is  used  to 
prevent  oscillations.  The  behavior  is  similar 
to  that  of  a transformer-coupled  audio-fre- 
quency amplifier.  Incoming  oscillations  are 
amplified  in  the  plate  circuit,  and  by  means 
of  the  transformer  coupled  to  the  grid  of 
the  following  tube.  A number  of  stages 
may  be  used  with  great  success  and  with  no 


tains  several  hundred  turns  of  moderately  Construction  of  Amplifier 

low  resistance  copper  wire,  with  a tap  off  Although  very  good  results  were  secured 
taken  for  the  shorter  wave  lengths.  When  wjth  only  two  stages  of  r.f.  amplification, 

used  within  the  wave  length  range  of  from  it  was  decided  to  use  three,  in  order  to  be  on 

200  to  500  meters,  part  of  each  winding  is  the  safe  side.  The  radio-frequency  ampli- 

short  circuited,  by  means  of  a special  jumper  fier  was  built  to  conform  with  a detector  and 

on  the  transformer.  When  used  on  the  500  two-stage  audio-frequency  amplifier,  alreadv 

to  5000-meter  wave  length  range,  this  jumper  available. 

is  disconnected  from  one  of  the  terminals,  The  general  construction  scheme  is  shown 
so  that  all  the  coil  is  used.  This  should  be  ;n  figure  5.  It  consists  of  a vertical  panel, 

done  on  both  primary  and  secondary.  We  10  inches  high  by  11  inches  long,  of  'A  inch 

thus  have  a convenient  means  of  amplifying  bakelite,  on  which  are  mounted  the  control 

a great  range  of  wave  lengths  with  very  little  elements  ; such  as  the  three  rheostats  and  a 

trouble.  potentiometer.  In  back  of  the  panel  are  two 

The  writer,  interested  only  in  the  shorter  horizontal  shelves.  On  the  upper  shelf,  three 

wave  length  range,  tested  the  amplification  tube  sockets  are  mounted,  and  on  the  lower, 

at  wave  lengths  from  200  to  500  meters,  three  radio  frequency  transformers.  This 

The  amplification  at  200  meters  was  quite  arrangement  was  selected  because  the  leads 

good,  being  equal  to  most  of  the  other  trans-  connecting  grid  and  plate  of  the  tubes  to  the 

formers  which  were  available.  It  showed  transformers,  could  be  made  extremely  short, 

great  superiority  at  wave  lengths  from  300  This  is  of  great  importance,  especially  with 
to  500  meters.  short  wave  lengths,  where  capacities  of  the 


Figure  A — Combination  of  loop  receiver  with  R.F.  and  A.F.  amplifiera 
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connecting  wires  are  of  great  importance. 

The  detector  and  two-stage  audio  ampli- 
fier runs  along  similar  lines;  with  the  tubes 
in  the  upper  shelf,  and  the  transformers  be- 
low. In  addition,  the  upper  shelf  contained 
grid  condenser  and  grid  leak  for  the  de- 
tector, and  grid  leaks  used  in  shunting  the 
primary  winding  of  each  audio- frequency 
amplifying  transformer,  the  reason  for 
which  will  be  explained  later. 

Input  and  output  binding  posts  are  on 
either  side  of  the  base,  and  battery  posts  are 


UV  20 / T 


+ 6 1'- 


market,  this  contact  is  so  poor,  it  is  necessary 
to  solder  the  tube  to  the  socket,  in  order  to 
obtain  reliable  action.  The  importance  of 
this  point  cannot  be  over-emphasized.  The 
entire  set  may  be  inoperative  because  of  a 
single  imperfect  contact  point. 

Any  of  the  rheostats  now  on  the  market 
are  suitable.  For  the  potentiometer,  the 
Radio  Corporation’s  modoel  PR536  is  about 
the  best. 

Detector  and  Audio-Frequency  Amplifier 
The  prid  circuit  of  the  detector  tube  is 

UV  20/  T UV  20/ 


to  low  frequencies  as  well  as  high  frequen- 
cies. In  this  way  speech  and  music  are  ampli- 
fied with  very  little  distortion. 

In  order  to  receive  music  properly  we  must 
include  a range  of  frequencies  between  200 
and  5000  cycles  per  second.  This  takes  in 
the  lowest  baritone  and  piano  notes,  and  the 
highest  soprano,  and  practically  all  the  har- 
monics or  overtones,  which  are  required  for 
good  quality.  Standard  grid  leak  mountings 
should  be  used  so  that  the  amateur  may  de- 


rr 

+ 20V  +SOV 


Figure  3 — Transformer  coupled  R.F.  amplifier  and  detector.  T — Radio  Frequency 
Transformers.  Cl — .00025  mfd.  Grid  Condenser.  G — 2 Megohm  Grid  Leak. 
C2 — .002  mfd.  Phone  Condenser.  P — Potentiometer 


Figure  5 A — Constructional  dimensions  of  the  radio  frequency  amplifier  panel.  1 — UV  1714  R.F.  Am- 
plifying Transformer;  2 — Radio  Corp.  UR  542  Tube  Socket;  3 — Radiotrons — UV  201;  4 — A-Battery 
Potentiometer — PR  536;  5 — Filament  Rheostats 


in  the  rear.  Thus  the  set  is  not  disfigured 
by  unsightly  wires  in  front  of  the  panels. 
Jacks  are  so  connected  that  the  loud  speaker 
may  be  plugged  in  on  any  stage  desired. 

The  wiring  of  the  combined  radio  and 
audio-frequency  amplifiers  is  shown  in  figure 
6.  Note  that  a potentiometer  is  used  to  bias 
the  grids  of  all  three  r.f.  tubes.  The  input 
terminal  marked  G,  connects  to  the  grid  of 
the  input  tube,  and  that  marked  F,  to  the 
slider  of  the  potentiometer.  It  is  advisable 
to  connect  a condenser  of  0.002  microfarad 
between  the  slider  and  one  side  of  the  fila- 
ment battery,  as  shown,  in  order  to  provide 
a by-pass  for  the  radio  frequency. 

The  plate  of  the  first  tube  contains  one 
winding  of  a UV1714  transformer,  as  a 
primary,  the  other  winding  being  connected 
to  the  grid  of  the  following  tube.  It  is  im- 
portant that  the  terminals  1 and  2 of  each 
winding  be  short  circuited  by  the  jumper  pro- 
vided, and  terminals  3 be  connected  to  grid 
and  plate.  These  leads  should  be  as  short 
as  possible  in  order  to  avoid  excessive 
capacity. 

The  tube  sockets  were  selected  with  special 
care  for  the  same  reason.  The  Radio  Cor- 
poration’s porcelain  base  socket,  model  UR 
542,  was  used,  not  only  because  of  the  small 
capacity  between  the  spring  contacts,  but 
also  because  of  the  reliable  contact  made 
with  the  prongs  on  the  base  of  the  tube. 
With  some  of  the  cheaper  sockets  on  the 


coupled  to  the  plate  of  the  last  r.f.  tube,  by 
means  of  another  UV1714  transformer.  De- 
tection is  accomplished  by  means  of  a grid 
condenser  and  grid  leak,  the  values  being 
0.00025  microfarad  and  2 megohms  respec- 
tively. It  is  advisable  to  use  the  Radio  Cor- 
poration’s condensers  and  leaks,  which  are 
designed  to  fit  their  standard  grid  leak 
mountings.  In  this  way  the  experimenter 
may  easily  determine  for  himself  the  best 
values  for  these  elements.  Provision  is  made 
in  the  plate  circuit  of  the  detector  for  a 
tickler  coil  or  plate  variometer  for  regenera- 
tion, or  oscillation  for  receiving  C.W.  These 
terminals  are  short  circuited,  when  no  re- 
generation is  required. 

The  audio- frequency  amplifier  is  wired  in 
the  usual  manner  (see  figure  6).  It  is  neces- 
sary to  connect  a condenser  of  about  0.0025 
microfarad  capacity  across  the  primary  of 
the  first  transformer  in  order  to  provide  a 
by-pass  for  the  radio  frequency  oscillations. 
The  loud  speaker  or  telephones  may  be  plug- 
ged in  on  any  stage  of  the  amplifier,  by  means 
of  jacks  as  shown  in  the  wiring  diagram. 
The  transformers  are  Radio  Corporation’s 
UV712’s,  which  are  especially  designed  to 
match  the  Radiotron  tubes. 

The  unusual  feature  of  the  amplifier  is  the 
connection  of  resistances  of  1 megohm  across 
the  primaries  of  each  transformer.  This 
helps  to  broaden  the  characteristic  curve  of 
the  amplifier,  so  that  it  responds  equally  well 


cide  for  himself  the  proper  resistances  to 
use,  by  experimenting  with  grid  leaks  of 
different  values.  This  practise  results  in  a 
slight  decrease  in  signal  strength,  but  this 
loss  is  more  than  compensated  for  by  the 
vast  improvement  in  the  quality  of  the  speech 
or  music. 

The  loud  speaker  is  improved  by  the  use 
of  a condenser  of  0.05  microfarad  capacity 
connected  across  it.  This  also  helps  to  bring 
in  the  lower  notes,  and  tone  down  the  higher 
ones,  which  most  loud  speakers  seem  to 
favor.  When  using  this  condenser,  the  ex- 
perimenter will  probably  observe  that  the 
S’s  in  the  radiophone  speech  are  no  longer 
present.  This  is  due  to  their  absorption  by 
the  condenser  of  extremely  high  sound  fre- 
quencies. (The  S’s  have  a frequency  of 
about  6000  cycles  per  second  and  are  thus 
absorbed  by  the  condenser  which  has  a low 
reactance  at  this  frequency,  when  compared 
with  that  of  the  loud  speaker.)  But  it  seems 
worth  while  to  make  this  sacrifice,  in  order  to 
obtain  good  music.  The  condensers  may  be 
ordinary  paper  condensers,  obtained  from  the 
Federal  Telephone  and  Telegraph  Company 
of  Buffalo,  New  York. 

It  is  important  to  use  UV201  Radio- 
trons, in  both  the  r.f.  and  a.f.  amplifier,  in- 
asmuch as  the  transformers  are  designed  for 
these  tubes.  For  the  detector,  a UV200  or 
a UV201  may  be  employed.  The  plate 
voltage  of  the  amplifier  tubes  should  be  60  to 
80  volts,  and  that  of  the  detector,  22.5  volts. 
Any  reliable  make  of  B-battery  is  satisfac- 
tory. The  filaments  are  run  off  a 6-volt  stor- 
age battery  of  about  80  ampere  hours 
capacity. 

Operation  of  Amplifier 

The  following  procedure  should  be  fol- 
lowed when  using  the  amplifier  with  a loop 
receiver.  First  adjust  the  filaments  of  all 
the  tubes,  so  that  they  are  a bright  yellow. 
Then  set  the  slider  of  the  potentiometer  at 
about  the  middle  of  the  resistance.  Now 
tune  with  the  condenser  across  the  loop  for 
the  desired  radiophone  station.  Leave  the 
condenser  at  this  setting  and  rotate  the  loop 
until  the  music  is  loudest.  Readjust  the  po- 
tentiometer, obtaining  the  best  possible  sig- 
nal. At  this  stage  it  may  be  necessary  to 
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retune  the  loop  slightly.  The  temperature  of 
each  filament  should  now  be  varied  until  the 
very  best  results  are  obtained.  As  a matter 
of  fact,  once  the  filament  rheostats  are  set, 
it  is  unnecessary  to  alter  their  position  any 
further.  Thus  only  two  adjustments  are 
actually  required:  1.  Tuning  condenser. 

2.  Potentiometer.  The  potentiometer  set- 
ting for  optimum  signals  is  not  the  same  for 
all  wave  lengths.  It  is  therefore  important 
to  change  it  when  tuning  to  a different  wave 
length. 


ably  abated  by  the  insertion  of  a radio  fre- 
quency amplifier  which  will  prevent  radiation 
of  oscillations,  and  fans  will  really  be  able 
to  appreciate  the  fine  programs  broadcasted. 

The  dyed  in  the  wool  ham,  especially  the 
DX  man,  will  not  be  slow  in  taking  advan- 
tage of  the  opportunities  offered  by  r.f.  am- 
plifiers. Not  only  is  the  range  of  his  receiver 
increased,  but  it  also  permits  duplex  opera- 
tion, the  simultaneous  transmission  on  an 
outdoor  antenna,  and  the  receiving  on  an 
indoor  aerial.  The  latter  may  be  either  a 


loop,  or  a few  wires  strung  across  the  attic. 

J.  O.  Smith  of  2ZL  fame,  has  been  work- 
ing duplex  all  along  in  this  way,  and  under 
favorable  conditions  receives  stations  located 
as  far  away  as  New  Mexico,  a distance  of 
1,800  miles  regularly,  using  three  stages  of 
r.f.  in  addition  to  his  detector  and  two-step 
a.f.  amplifier. 

We  are  now  on  the  threshold  of  a new  era 
in  radio  communication;  the  elimination  of 
interference  from  os'cillating  receivers — a 
shattering  of  all  DX  records.  The  whole 


short  wave  regenerative  receiver.  The  ter- 
minals of  the  receiver,  usually  connected  to 
the  detector,  are  led  to  the  input  of  the  am- 
plifier. The  plate  variometer  is  connected  to 
the  tickler  terminals  in  the  plate  circuit  of 
the  detector  tube.  The  operation  is  no  more 
difficult  than  that  of  the  ordinary  regenera- 
tive receiver,  only  one  additional  control,  the 
potentiometer,  being  added. 

With  the  increased  use  of  radio  frequency 
amplification,  we  will  no  doubt  see  the  grad- 
ual disappearance  of  outdoor  antennae  for 
broadcast  reception.  Roofs  and  buildings  in 
the  crowded  urban  districts,  will  no  longer 
be  disfigured  by  a thousand  and  one  hetero- 
geneous aerials.  Interference  from  oscillat- 
ing regenerative  receivers  will  be  consider-  Figure  SB— Detector  end  audio  frequency  amplifier — Dimension*  same  aa  on  figure  SA 
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FOR  the  man  who  wishes  to  obtain 
maximum  results  from  his  radio  re- 
ceiver, a combination  of  radio- frequency 
and  audio-frequency  amplification  is  indis- 
pensable ; the  only  practical  limitation  to  the 
degree  of  amplification  being  the  amount  of 
money  the  experimenter  is  prepared  to  in- 
vest. For  general  use,  however,  amplifica- 
tion at  audio- frequencies  beyond  the  third 
stage  is  inadvisable  for  several  reasons,  un- 
less a loud  speaker  of  the  Magnavox  type  is 
to  be  used,  and  even  then,  only  when  it  is 
necessary  to  give  open-air  demonstrations  to 
large  audiences;  first,  because  of  the  strain 
brought  to  bear  upon  the  diaphragms  of  the 
phones  and  their  tendency  to  “chatter”  and 
second,  because  of  undesirable  amplification 
of  tube  noises,  atmospherics,  etc.  as  well  as 
that  most  abominable  of  all  goat  getters, 
known  as  "howling.” 

Tubes  in  excess  of  four,  including  the  de- 
tector, also  require  a second  storage  battery 
and  the  attendant  expense  of  keeping  it 
charged.  At  this  point  let  me  urge  the  ex- 
perimenter, who  seriously  considers  the  use 
of  vacuum  tubes,  to  purchase  a storage  bat- 
tery which  has  been  specially  designed  for 


radio  work  and  a battery  charger  either  of 
the  vibrating  or  tungar  type,  providing,  that 
he  has  access  to  a 110- volt  A.C.  supply.  The 
latter  is  more  quiet  in  operation  and  is 
generally  preferred  for  its  dependability.  A 
battery  charger  is  an  excellent  investment 
for  it  will  save  its  cost  many  times  over,  not 
only  through  the  difference  in  cost  of  charg- 
ing, but  by  obtaining  maximum  life  from  the 
battery. 

To  return  to  the  main  subject,  it  would 
seem  that  the  ideal  amplifier  is  the  one  which 
may  be  constructed  and  put  into  operation 
for  the  smallest  initial  expense,  and  yet  is 
so  designed  that  additional  stages  of  radio 
and  audio-frequency  amplification  may  be  in- 
stalled without  necessitating  drastic  changes 
in  cabinet  and  panel  design. 

This  article,  therefore,  will  be  devoted  to 
the  construction  of  such  a detector-amplifier, 
the  operation  of  which  leaves  little  to  be 
desired. 

The  Radio  Frequency  Amplifier 

At  the  present  time  there  are  three  meth- 
ods of  amplification  at  radio  frequencies  in 
general  use : First,  the  resistance-coupled 


amplifier.  Second,  by  tuning  the  plate  cir- 
cuits of  the  various  tubes.  Third,  by  the  use 
of  air  or  iron  cored  transformers. 

Resistance-coupled  amplifiers  are  highly 
efficient  on  the  higher  commercial  waves — 
from  2,000  to  25,000  meters — but  due  to 
certain  limitations  it  is  impossible  to  use  this 
method  for  receiving  broadcasting  stations 
on  360  meters  or  for  the  amateur  wave  of 
200  meters  without  the  use  of  an  extra  tube 
to  heterodyne  the  signals  to  a lower  fre- 
quency. 

The  tuned  circuit  method  is  generally  con- 
sidered efficient,  but  due  to  the  inconvenience 
of  adjusting  numerous  dials,  has  not  met 
with  much  popularity. 

It  follows,  therefore,  that  the  transformer- 
coupled  radio  frequency  amplifier  is  the  most 
satisfactory  for  reception  on  the  amateur  and 
broadcasting  waves,  and  while  the  trans- 
formers available  at  the  present  time  are 
efficient  only  on  a narrow  band  of  wave 
lengths,  we  need  not  be  concerned  about  this 
for  radio- frequency  amplification  is  gener- 
ally unnecessary  on  the  longer  commercial 
waves  due  to  the  enormous  powers  employed 
at  the  transmitting  stations. 
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While  r.f.  transformers  may  be  constructed 
by  the  experimenter,  it  is  better  practice  to 
buy  them,  as  the  quality  and  volume  of  ampli- 
fication depends  largely  on  their  correct  de- 
sign and  careful  construction.  There  are 
several  types  from  which  to  choose,  each  of 
which  has  its  individual  good  qualities. 

For  the  purpose  of  the  set  under  con- 
sideration, the  writer  has  selected  the  Mu- 
Rad,  type  T-ll,  manufactured  by  the  Mu- 
Rad  Laboratories  of  "Asbury  Park,  N.  J., 
not  necessarily  because  of  any  superiority, 
but  because  the  retailers  seem  to  be  generally 


not  a moulded  composition  as  the  latter  will 
not  stand  up  under  the  heat  of  the  soldering 
iron.  While  the  spring  connections  to  plate, 
grid  and  filament  may  be  positive,  it  is  ad- 
visable to  solder  the  tube  to  them  as  tubes 
when  properly  handled,  last  for  a year  or 
two  and  it  is  but  little  trouble  to  thus  per- 
manently install  them  and  it  will  generally 
result  in  more  quiet  operation.  However, 
before  the  tubes  are  thus  soldered,  they 
should  be  carefully  tested  in  each  circuit  as 
it  will  be  found  that  certain  combinations  of 
tubes  will  work  better  than  others. 


first  made  their  appearance,  they  were  ex- 
ceedingly critical  of  adjustment  and  required 
a potentiometer  for  close  adjustment  of  the 
“B”  battery  voltage.  Potentiometers,  how- 
ever, for  the  adjustment  of  the  plate  voltage, 
are  no  longer  necessary  if  “B”  batteries  hav- 
ing the  customary  lj^-volt  taps  are  used. 
The  detector  rheostat,  however,  (R3  in  the 
diagram)  should  be  capable  of  micrometer 
adjustment.  Several  rheostats  of  this  type 
are  now  available  on  the  market. 

The  length  of  the  “A”  battery  leads  seems 
to  make  no  difference  in  the  performance  of 
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Figure  1 — Wiring  diagram  of  the  maximum  receiver 


T.T.  Secondary  of  Transformer  or 
Loop  Aerial 
Ci  0.5  mfd.  condenser 

C2  0.00015  mfd.  grid  condenser 

R 1 ohm 

Ri  200-400  ohm  potentiometer 

Ra  6 ohm  rheostat 

R:)  6 ohm  rheostat 

Ri  2 megohm  grid  leak 

B Radio  frequency  choke  coils 

Bi  Iron  core  choke  coils  . 

Ci  1 mfd.  condensers 

P Phones  or  loud  speaker 


figure  2 figure  3 

Dimensions  of  the  panel  end  arrangement  of  apparatus 


supplied  at  the  present  time  with  them.  It  The  wiring  diagram  should  be  carefully 
is  well  to  start  with  one  stage  of  r.f.  ampli-  studied  as  the  actual  wiring  of  the  amplifier 

fication  and  to  add  the  second  and  third  progresses  in  order  that  costly  errors  may 

stages  as  the  necessity  for  them  becomes  be  avoided.  The  accompanying  drawings  al- 

apparent.  low  ample  space  for  two  or  three  stages  of 

All  wiring  of  the  r.f.  amplifier  should  be  radio- frequency  amplification,  but  as  stated 

as  direct  and  short  as  possible  in  order  to  previously  it  is  better  to  start  with  one  stage 

minimize  capacity  effects  and  the  wiring  of  and  learn  to  obtain  maximum  results  from  it. 

the  grid  circuits  should  be  kept  as  far  as  The  Detector 

possible  from  that  of  the  plates.  Here  again  all  connections  should  be  care- 

Tube  sockets  should  be  selected  with  care  fully  soldered  and  the  use  of  binding  posts 

as  they  are  often  the  source  of  considerable  avoided  wherever  possible.  During  the 

trouble.  They  should  be  of  bakelite  and  earlier  days  of  radio  when  vacuum  tubes 


the  outfit,  but  care  should  be  taken  to  have 
the  “B”  battery  leads  as  short  as  possible. 

The  Audio-Frequency  Amplifier 
The  amplifying  of  signals  at  audio-fre- 
quency to  the  extent  of  one  or  two  stages  is 
a comparatively  simple  undertaking ; each 
stage  consisting  merely  of  its  transformer, 
tube  and  rheostat.  The  addition  of  the  third 
stage,  however,  usually  introduces  unlooked 
for  complications.  It  is  well,  therefore,  to 
take  the  necessary  precautions  in  the  begin- 
ning to  eliminate  howling  and  secure  maxi- 
mum amplification.  This  is  usually  accom- 
plished by  thorough  shielding  of  one  stage 
from  the  other  in  order  to  prevent  undesirable 
oscillations  being  set  up.  It  is  sometimes 
found  that  a metal  cover  placed  over  each 
tube  and  grounded  and  also  the  grounding 
and  connecting  together  of  the  transformer 
cores  is  sufficient.  It  is  better,  however,  to 
enclose  each  stage  completely  in  a steel  or 
iron  box.  This  means  that  the  rheostat,  tube, 
transformer  and  wiring  of  each  stage  should 
be  enclosed  separately  and  each  metal  box 
should  also  be  grounded.  Other  refinements 
which  make  for  increased  amplification  are 
found  in  the  connection  of  the  primary  of 
each  transformer — in  the  second  and  third 
stages — to  the  positive  terminals  of  the  “B” 
battery  through  an  iron  cored  choke  coil.  A 
small  spark  coil  or  bell  ringing  transformer 
primary  may  be  used.  A I-mfd.  condenser 
should  then  be  connected  between  the  fila- 
ment and  choke  as  shown  in  the  accompany- 
ing drawing.  Small  radio-frequency  chokes 
should  also  be  connected  in  the  grid  leads  of 
the  amplifying  tubes.  These  may  be  made 
by  winding  twenty-five  turns  of  No.  30 
D.C.C.  wire  on  a one-inch  tube. 
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If  it  is  decided  that  the  shielding  of  the  A panel  of  adequate  size  and  pleasing  ap-  rheostats,  when  once  adjusted,  seldom  re- 
amplifying transformers  is  too  difficult  they  pearance  of  ’A  inch  bakelite  has  been  indi-  quire  attention  and  therefore,  need  not  be 

should  be  placed  as  far  apart  as  possible  with  cated  in  figs.  2 and  3.  However,  it  is  suggest-  placed  on  the  panel.  Weston  filament  and 

their  windings  at  right  angles,  and  if  less  ed  that  tubes,  rheostats  and  all  other  ap-  plate  volt  meters,  as  shown  on  the  panel,  are 

than  three  stages  of  amplification  are  used,  paratus  be  set  up  and  connected  on  a table  ai,„  refinement*  that  assist  in  the  rnrrert 

i,  i,  probable  ,h„  no  .rouble  »ill  be  eupe.i-  .he,,  .here  |s  plenty  of  ,o„  in  order  thy  ™ JIT"  “ £££ 

enced.  It  is  also  important  that  a .001  mfd.  the  irregularities  of  the  set  may  be  studied,  their  life 

variable  condenser  be  connected  across  the  When  everything  is  working  smoothly  and 

primary  of  the  first  amplifying  transformer,  the  circuits  are  thoroughly  understood,  it  is  conclusion  the  writer  wishes  it  under- 

For  such  an  amplifier,  storage  “B”  batteries  then  time  to  mount  the  apparatus  on  the  st0°d  that  no  particular  credit  is  due  him  for 
of  the  alkaline  type  are  preferable  as  the  “B”  -panel.  No  more  dials  than  are  absolutely  t*,e  above  as  it  is  merely  a compilation  of 
battery  is  often  the  source  of  disturbing  necessary  should  be  placed  on  the  panel  as  data  which  is  generally  accepted  as  the  best 
noises,  especially  is  this  true  of  the  so-called  they  detract  from,  rather  than  add  to,  its  engineering  practice  in  the  construction  of  an 
block  battery,  the  latter  part  of  its  life,  appearance.  For  instance  the  audio  frequency  ultra-modern,  super-sensitive  amplifier. 

Radio -Audio  Frequency  Amplification 

By  George  J.  Smith 
THIRD  PRIZE  $3.00 

ON  a recent  morning  daylight  disclosed  In  the  course  of  time  the  aerial  was  built  When  IS  turns  of  this  were  used,  broadcast- 
the  fact  that  my  antenna  had  strewn  and  the  set  assembled,  the  latter  consisting  ing  from  WJZ,  WGY,  and  KDKA  came  in 
itself  over  my  house  and  yard  and  a of  three  steps  of  radio-frequency,  a detector  clear  and  strong  at  SO  degrees  on  a 23  plate 
neighboring  garden.  Investigation  disclosed  and  two  steps  of  audio-frequency,  as  shown  condenser.  Amateur  stations  in  the  First, 
the  fact  that  the  sustaining  insulator  in  the  by  the  following  diagram:  Second,  Third  and  Eighth  Districts  were 

halyard  of  a 75-foot  pipe  mast  had  broken  The  strength  of  the  signal  obtained  when  heard  in  large  numbers  at  23  degrees  on  the 
and  although  the  end  of  the  halyard  had  the  indoor  antenna  was  connected  was  so  condenser. 


Figure  1— Hook-up  of  tile  R.F.-A.F.  amplifier 


stuck  in  the  pulley  there  wasn't  any  easy  great  as  to  indicate  that  satisfactory  results  When  the  set  was  first  installed  some 
way  of  getting  it  down.  could  be  obtained  with  a small  loop.  One  trouble  was  experienced  because  of  oscilla- 

As  the  season  for  long-distance  amateur  was  therefore,  built  approximately  4x4  feet,  tion  of  the  radio- frequency  tubes.  This  was 

work  was  over,  and  as  electrical  storms  with  three  turns  of  lampcord,  spaced  3/16  remedied  by  means  of  the  grid-biasing  po- 

loomed  in  the  offing,  I decided  to  confine  my  inch  apart,  with  which  excellent  results  were  tentiometer  across  the  filament  battery  leads, 

activities  to  reception,  at  least  for  the  sum-  obtained.  The  same  was  also  true  of  another  The  1/10  mfd.  condenser  across  the  leads 

mer.  Immediately  radio-frequency  reception  loop,  3x3  feet,  with  four  turns  of  wire,  to  the  loud  speaker  was  inserted  for  the 

suggested  itself,  with  the  probability  of  being  Then  an  experiment  was  tried  with  a trans-  purpose  of  modifying  the  high  notes  of  in- 

able  to  use  an  indoor  aerial,  in  the  attic  of  mitting  inductance,  of  3/16  inch  copper  tub-  struments  or  singers.  It  materially  reduces 

the  house,  for  receiving  purposes.  ing,  approximately  one  foot  in  diameter,  the  harshness  so  often  heard  in  loud  speakers. 


A.  C.  on  Filament  and  Plate 


rT'HE  articles  in  the  April  issue  of 
* The  Wireless  Age  on  the  use  of 
A.  C.  on  the  filaments  of  receiving  tubes 
have  prompted  me  to  describe  a cir- 
cuit arrangement  whereby  A.  C.  was 
successfully  used  on  both  plate  and  fila- 
ment of  a 5-watt  transmitting  tube. 

I had  one  5-watt  Radiotron,  but  no 
transformer,  so  had  been  using  a stor- 
age battery  to  light  the  filament  and 
110  volts  25-cycle  A.  C.  direct  on  the 
plate  with  good  results.  Finally,  how- 
ever, the  battery  died  a natural  death 
and  I began  experimenting  to  see  if  I 
could  apply  the  same  A.  C.  to  the  fila- 
ment. At  first  without  thinking  I put 


By  H.  F.  Shoemaker 


Hook-up  for  use  of  A.C.  on  filament  and  plate 

an  ordinary  resistance  of  the  electric 
iron  element  type  in  the  position  shown 
at  “C”  but  of  course  it  could  not  pos- 
sibly work  as  the  plate  was  shorted  to 
the  filament.  Finally  an  inductive  resis- 


tance varied  by  an  iron  core  was  put 
in  as  shown.  This  passed  the  A.  C.  to 
the  filament,  but  successfully  prevented 
the  H.  F.  current  being  short-circuited 
between  the  plate  and  the  filament.  The 
point  “L”  in  the  diagram  is  connected 
to  the  underground  side  of  the  110  A. 
C.,  the  ground  of  the  tuning  coil  “T” 
acting  as  the  other  connection  and  also 
supplying  the  other  lead  to  the  filament. 
Stations  several  miles  away  have  re- 
ported the  signals  as  very  QSA  on  one 
tube.  An  ammeter  in  the  antenna  cir- 
cuit indicated  about  .2  amp.  with  the 
storage  battery  on  the  filament  and 
about  .25  with  the  above  hook-up. 
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Consistent  “DX”  Work  by  2 OM 

This  New  Jersey  Station  Using  1 K.  W.  Synchronous 
Spark  Set  Has  Been  Reported  From  Thirty-five  States 
and  Has  Worked  Stations  in  Thirty-four  of  Them 


RADIO  STATION  20M  is  locat- 
ed at  180  Broad  Street,  Ridge- 
wood, N.  J.,  and  is  owned  and 
operated  by  F.  B.  Ostman,  Prescott 
Smith,  W.  H.  Ostman  and  L.  Clark. 
The  antenna  is  a slanting  flat  top  type 
of  6 wires  on  20-foot  spreaders,  35  and 
80  feet  high,  75  feet  long  having  a 
natural  period  of  169  meters.  The  far 
high  end  spreader  is  a one-inch  iron 
pipe  to  which  is  soldered  all  the  wires. 
The  bridle  is  of  rope,  and  two  10-inch 
electrose  strain  insulators  are  in  series 
with  the  halyard.  The  lead-in  which  is 
a 10-inch  cage  is  taken  from  the  low 
end  and  runs  directly  through  a deck 
electrose  insulator  into  the  operating 
room.  The  spreader  at  this  end  is  of 
wood,  each  wire  being  insulated  with 
an  electrose  ball  insulator.  This  bridle 
is  also  of  rope  in  series  with  which  is 
a 10-inch  insulator.  The  low  end  is 
supported  at  the  peak  of  the  house. 

The  ground  system  consists  of  the 
water  mains,  all  connected  with  heavy 
jumpers  and  soldered ; a well,  in  which 
was  sunk  a long  length  of  tin  besides 
well  pipe;  a cistern,  in  which  are  im- 
mersed large  plates  and  in  which  was 
put  50  pounds  of  salt ; buried  strips  of 
roofing  tin,  1 foot  wide,  50  ft.  long, 
underneath  the  antenna.  A two-wire 
counterpoise,  triangle  shaped,  8 feet 
high,  each  wire  being  150  feet  long, 
60  feet  apart  at  far  end  connected, 
and  extending  60  feet  past  end  of 
antenna.  All  leads  run  direct  to  secon- 
dary of  oscillation  transformer  and  are 
tuned  separately. 

Because  of  a barn,  high  bushes  and 
antenna  guy  wires,  it  was  not  practical 
to  put  up  more  than  a two-wire  coun- 
terpoise. 


Self-rectification  10-watt  C.W.  aet  of  20M  sta- 
tion which  has  covered  remarkable  distances 
considering  the  receiver  used 


Antenna  system  of  20M  station  consists  of  six 
wires  on  20  ft.  spreaders,  35  ft.  x 80  ft.  above 
ground,  total  length  75  ft.  natural  period 

It  might  be  well  to  mention  that  this 
counterpoise  alone  gave  1 ampere  more 
radiation  than  all  the  tuned  ground  sys- 
tem, and  with  grounds  and  counterpoise 
tuned  separately  an  increase  of 
amperes  was  noted. 

Power  is  furnished  by  a separate 
110-volt,  60-cycle  A.C.  supply  with  No. 
10  leads  running  from  meter  to  switch 
board.  All  power  leads  are  in  B.  & X. 
cable,  gap  and  primary  power  mains 
are  protected  with  large  Dubilier  kick 
back  preventors. 


The  spark  transmitter  consists  of  a 
United  Wireless  1 kw.  25,000  sec- 
ondary voltage.  Two  special  .014  Dubi- 
lier condensers  in  series  and  a large  sec- 
tion of  glass  plate  condenser  immersed 
in  oil  in  parallel  to  these  giving  an  ap- 
proximate capacity  of  .014  mfd.  The 
primary  of  the  oscillation  transformer 
is  of  3-inch  brass  ribbon  2 complete 
turns,  but  with  only  one  turn  in  use. 
The  secondary  is  of  ten  turns  of  one- 
inch  brass  ribbon,  five  of  which  are 
used.  The  oscillation  transformer  is  of 
pancake  type,  constructed  throughout 
of  J^-inch  bakelite.  The  gap  is  a Grebe 
synchronous,  8-point  rotor,  10y  inches 
in  diameter.  Closed  circuit  leads  are 
all  of  short  heavy  copper  braid. 

The  antenna  transfer  switch  is  an 
angle  triple  pole  switch  mounted  on 
half-inch  bakelite.  The  gap  and  the 
primary  power  are  controlled  by  two 
knife  switches  on  the  side  of  the  operat- 
ing table. 

From  the  lead-in  insulator  the  lead 
is  of  iy2  inch  brass  ribbon  to  a lighting 
switch  from  which  this  ribbon  con- 
tinues to  the  antenna  switch.  In  series 
with  this  lead  is  a 6-ampere  Western 
thermo-coupled  ammeter,  with  a clip 
lead  for  shorting  it  out  of  circuit.  On 
full  power  the  input  is  930  watts.  Power 
is  varied  by  the  use  of  taps  on  a large 
choke  coil  and  also  by  means  of  a slid- 
ing core.  The  normal  antenna  current 
is  5}4  amperes  with  a 7-inch  coupling. 

The  receiving  set  consists  of  a home- 
made regenerative  receiver,  one  step  of 
radio  frequency  amplification,  a de- 
tector and  one  step  of  audio- frequency 
amplification,  using  Marconi  VT  II 
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Counterpoise  in  position  with  antenna 


amplifiers  and  an  E.  R.  detector  tube. 
A Grebe  CR3  and  Paragon  RA10  has 
also  been  used.  Signals  from  all  dis- 
tricts have  been  copied.  A variable 
condenser  in  series  with  the  ground  is 
used  at  all  times. 

The  small  C.W.  transmitter  now  in 
use  consists  of  two  UV202  Radiotrons 
in  a full-wave  self-rectified  circuit. 
The  counterpoise  ground  alone  is  used 
with  this  C.W.  transmitter,  the  normal 
antenna  current  being  1.5  to  1.7  am- 
peres. After  two  weeks  in  operation, 
all  districts  except  the  6th  and  7th,  have 
been  worked  with  this  set — the  record 


transmission  being  1100  miles  on  10 
watts.  A 50-watt  UV203  is  now  being 
installed.  5EK  Memphis,  Tenn.,  re- 
ported the  sigs  of  20M  as  QSA  when 
using  one  5-watt  tube,  the  other  having 
burned  out. 

Station  20M  has  worked  stations  in 
34  out  of  the  35  states.  Reception  of 
20M  messages  has  been  accomplished 
in  every  state  east  of  the  Mississippi 
River.  500  Ohm 

grid  hah 


Full  wave  self-rectified  10-watt  C.W.  inductance  IS  turns  edgewise  wound  copper  ribbon,  10  inches 
diameter— counterpoise  alone  used  for  ground  as  described 


Voice  from  7XG  Reported  from  Hawaii 


THE  Experimental  Station  of 
Willard  P.  Hawley,  400  East 
22nd  St.  North,  Portland,  Ore., 
using  a C.W.  transmitter,  call  7XG, 
has  made  some  exceptional  records  re- 
cently. In  one  case  he  has  been  re- 
ported from  Hawaii,  a distance  of 
2,500  miles.  Four  50-watt  Radiotrons 
UV-203  are  used,  two  as  oscillators 
and  two  as  modulators.  The  Colpitts 
oscillation  and  the  Heising  modulation 
systems  are  used. 

To  supply  the  filament  current  an 
Acme  transformer  is  used,  giving  9.75 
volts  A.C.  on  the  filament.  The  plate 
current  is  supplied  by  a Robbins  & 
Myers  motor  generator  set,  the  motor 
being  a horsepower  single-phase 
no-volt  A.C.  direct  connected  to  a 
special  double-wound  generator  with 


a 72-bar  commutator  at  each  end, 
each  generator  being  K.W.,  and 
giving  far  in  excess  of  the  500  volts 
required.  By  connecting  the  twtp  gen- 
erator output  leads  in  series  a voltage 
up  to  1,500  volts  direct  current  is  eas- 
ily obtained.  A voltage  regulation 
from  300  to  1,500  volts  is  obtained  by 
a io,ooo-ohm  Ward  Leonard  rheostat. 

At  the  lower  left  hand  corner  of 
the  transmitting  panel  is  a drum  switch 
control  which  is  marked  “Voice,”  “Re- 
ceiving,” “Off,”  “C.W.”  and  “Chop- 
per.” When  turned  to  “Voice,”  the 
transmitting  panel  is  ready  for  the 
transmission  of  speech  or  music,  the 
filaments  are  lighted,  the  motor  gen- 
erator is  started,  furnishing  current  to 
the  plates  and  the  set  is  in  full  work- 
ing order.  The  same  holds  true  when 


control  is  turned  to  C.W.  or  chopper. 
When  the  operator  is  finished  with 
transmitting,  the  drum  switch  is  al- 
ways turned  to  receiving  position,  and 
the  apparatus  is  then  ready  for  re- 
ceiving. To  the  right  of  the  drum 
switch  control,  first,  is  the  wavelength 
control;  second,  the  coupling  control, 
and  third,  the  condenser  control.  A 
chopper,  with  a 900-cycle  note,  is  used 
for  I.C.W. 

The  receiving  apparatus  was  de- 
signed for  short  wave  work  and  was 
built  by  the  Northwestern  Radio  Mfg. 
Co.  It  consists  of  a plate  variometer, 
grid  variometer,  variocoupler,  primary 
inductance  and  primary  condenser. 
This  handles  wavelengths  from  160- 
450  meters.  The  450-900  meter  range 
is  obtained  by  shunting  a fixed  con- 


Transmitting  and  receiving  equipment  of  station  7XG,  owned  and  operated  by  Willard  P.  Hawley,  Portland,  Ore. 
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denser  in  the  secondary  circuit.  Con- 
nected to  the  short  wlave  set  is  a de- 
tector and  2-step  amplifier  of  the  same 
make.  For  long  waves  from  600- 
20,000  meters,  a Colin  B.  Kennedy 
long  wave  receiver  is  used. 

The  transmitting  and  short-wave 
receiving  aerial  is  of  the  "T”  type. 
The  flat  top  portion  is  40  feet  long 
and  consists  of  four  wires  equally 
spaced  on  io-foot  spruce  spreaders. 
Each  wire  of  the  flat  top  portion  is 
insulated  at  both  ends  with  a Victor 
insulator.  The  long-wave  receiving 
aerial  is  a 7-strand  No.  20  phosphor 
bronze  single  wire,  and  is  350  feet 
long  with  an  average  height  of  70 
feet. 

The  poles  supporting  the  top  por- 
tion of  the  antenna  are  both  100  feet 
high  and  70  feet  apart,  each  pole 


THE  WIRELESS  AGE 

weighing  3 '/z  tons  and  are  22  inches 
at  the  base  and  8 inches  at  the  top. 
These  masts  are  one  piece  and  turned 
true  on  a lathe,  and  there  are  no  guys 
used  whatsoever.  They  are  bolted  be- 
tween concrete  saddles  with  1%-inch 
bolts  and  do  not  go  into  the  ground; 
hence,  will  not  rot  at  the  base. 

The  lead-in  consists  of  four  wires 
brought  together  about  50  feet  above 
the  ground,  forming  a rat  tail  from 
that  point  to  the  instruments.  The 
wire  used  is  7-strand  No.  20  phosphor 
bronze.  A 6-wire  counterpoise  made 
up  of  7-strand  No.  20  phosphor  bronze 
wire  runs  parallel  with  the  antenna 
flat  top  portion,  and  directly  beneath 
the  antenna,  the  wires  being  about  1/2 
feet  apart  and  70  feet  long,  and  very 
carefully  insulated.  The  counterpoise 
extends  15  feet  beyond  the  antenna  at 


both  ends.  This  counterpoise  is  con- 
nected to  the  inductance  on  the  trans- 
mitting set  being  used  in  addition  to 
the  ground.  This  gives  greater  radia- 
tion as  it  reduces  the  antenna  resist- 
ance to  a minimum.  The  transmitting 
set  radiates  4 amperes  on  modulated 
voice  and  5 to  5J2  arriperes  on  straight 
C.W.,  using  two  50-watt  tubes  as  oscil- 
lators. The  ground  system  consists 
of  four  6o-foot  strips  of  three-inch 
flat  copper  ribbon,  buried  about  8 
inches  deep,  directly  underneath  the 
aerial;  each  strip  being  spaced  two 
feet  apart. 

In  addition  to  having  been  reported 
from  practically  all  States  in  the 
western  half  of  the  country,  this  sta- 
tion has  been  heard  on  CW,  I'CW,  and 
modulated  voice  in  the  Hawaiian 
Islands,  near  Honolulu,  a distance  of 
about  2,500  miles  airline. 


Pressure  and  Gas  Content  in  Vacuum 

Tube  Detectors 

H.  A.  Brown  and  Chas.  T.  Knipp 

Laboratory  of  Phyaics,  University  of  Illinois 


IN  recent  years  there  has  been  put 
on  the  market  a class  of  vacuum 
tubes  knowns  as  “gas  content  de- 
tector tubes.”-  The  advantage  of 
using  this  type  of  tube  as  a detector 
lies  in  the  fact  that  it  does  not  re- 
quire a high-plate  voltage  for  its  op- 
eration and  it  is  commonly  believed 
that  such  a tube  gives  louder  response 
to  signals  than  one  having  a higher 
vacuum.  The  low-voltage  vacuum 
tubes  have  critical  adjustments  of 
plate  voltage  and  filament  current  to 
secure  the  best  response  to  signal  cur- 
rents, but  this  is  not  the  case  for  high- 
voltage  vacuum  tubes.  The  purpose 
of  the  present  discussion  is  to  show 
from  experimental  data  just  how  the 
degree  of  vacuum  and  the  nature  of 
the  gas  in  the  tube  affect  its  opera- 
tion as  a detector. 

The  pressure  of  the  gas  in  the  tube 
was  varied  and  readings  were  taken 
of  the  plate  voltage  for  the  loudest 
signal  response  — called  the  “operat- 
ing voltage”  — and  also  of  the  com- 
parative intensity  of  signal  response 
for  various  measured  pressures.  This 
was  done  for  several  tubes  of  the 
same  type  and  for  tubes  of  different 
types  and  makes.  Measurements  of 
the  operating  voltage  versus  pressure 
were  also  made  with  different  gases 
successively  introduced  into  the  same 
tube.  Sample  or  typical  curves  ob- 
tained for  pressure  variation  with  the 
same  gas  are  shown  in  figure  I. 

The  effect  of  various  pressures  and 
kinds  of  gas  upon  the  critical  adjust- 
ment characteristics  was  also  meas- 
ured. The  intensity  of  response 


Figure  1 — Pressure  variation  with  same  gas 


passes  through  a maximum  for  each 
pressure  as  plate  voltage  or  filament 
current  increases.  In  figure  2 curves 
are  shown  for  only  three  pressures 
although  curves  were  obtained  for 
several  pressures.  The  very  small  al- 
lowable variation  of  plate  voltage  at 
condition  of  best  response  at  .06  mm. 
of  mercury  should  be  noted.  Differ- 
ent gases  were  successfully  introduced 
into  the  same  tube  and  measurements 
were  made  of  comparative  best  sig- 
nal response  for  each  gas.  The  re- 
sults were  arrived  at  after  repeating 
the  test  for  several  tubes,  and  are 
summarized  at  the  end  of  this  article. 
The  effect  of  various  gases  on  the 
critical  adjustment  of  plate  voltage 
is  shown  by  the  dotted  curves  in  fig- 
ure 2.  Measurements  were  made  of 
the  amplification  constant  and  mutual 
conductance  of  different  tubes  with 
varying  plate  voltages  for  different 
pressures,  and  typical  results  are 
shown  in  figure  3.  Only  high  and 


low  pressure  curves  are  shown  for 
lack  of  space.  If  the  amplification 
constant  is  a function  of  the  geom- 
etry of  the  tube,  the  presence  of  gas 
alters  the  effective  geometry  of  the 
tube  as  the  curves  clearly  show.  When 
gas  is  present  the  amplification  con- 
stant decreased  with  increasing  fila- 
ment current  above  normal  values 
while  the  measured  value  of  mutual 
conductance  increased.  However, 
the  intensity  of  signal  response 
passed  through  a maximum  for  in- 
creasing filament  current.  The  varia- 
tions of  the  mutual  conductance,  as 
shown  in  figure  2,  were  very  similar 
to  the  variations  of  intensity  of  sig- 
nal response  wfith  varying  plate  volt- 
age at  different  pressures.  Data 
were  taken  which  showed  that  the 
characteristic  humps  in  the  plate  cur- 
rent-grid  voltage  curves  for  tubes 
containing  gas  were  not  present  when 
the  tube  content  was  helium,  the  fila- 
ment being  tungsten,  nor  were  humps 
present  for  oxide-coated  filament 
tubes  containing  neon  or  air. 

The  tabulated  conclusions  from  the 
results  obtained  follow: 

1.  The  degree  of  vacuum  in  a de- 
tector tube  is  important.  A pressure 
of  .0025  to  .005  mm.  of  mercury  gives 
two  or  three  times  as  loud  response 
as  does  a pressure  of  .05  mm.  of 
mercury. 

2.  The  operating  voltage  for  the 
most  desirable  vacua  above  mentioned 
is  40  to  50  volts. 

3.  The  adjustments  of  operating 
voltage  and  best  filament  current  are 
much  easier  at  the  above  degrees  of 
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vacua,  and  this  fact,  with  the  doubled 
intensity  of  audible  response  fully 
justifies  the  provision  of  a higher 
plate  voltage  than  is  now  needed  for 
many  low  vacuum  detector  tubes. 

4.  The  operating  voltage  varies 
with  the  pressure  in  the  tube  along  a 
curve  of  the  form  of  E0  = et  (a)  f. 
E0  is  the  operating  voltage,  et  is  prob- 
ably the  ionizing  potential  of  the  gas 
P is  the  pressure,  and  “a”  is  constant. 
For  various  gases  the  variation  gives 
very  similar  curves. 

5.  The  bend  in  the  above  curve 


show  any  change  in  audibility  or  in- 
tensity of  response  from  that  ob- 
tained with  air  in  the  tube.  Argon 
gives  a somewhat  louder  .response, 
and  'helium  a slightly  wteaker  response. 

7.  Hydrogen  gives  a very  much 
weaker  audibility  of  response. 

8.  The  degree  of  critical  adjust- 
ment of  plate  voltage  and  filament 
current  for  best  response  is  about  the 
same  for  air,  nitrogen,  neon,  and  car- 
bon dioxide.  Hydrogen  tubes  are 
somewhat  more  critical. 

9.  The,  operating  voltage  is  ap- 
proximately 30  per  cent,  higher  for 


tried,  while  for  the  former  the  op- 
erating voltage  is  lower  at  similar 
pressures.  The  operating  voltage  for 
mercury  vapor  varies  from  16  to  22 
volts  depending  on  the  vapor  pres- 
sure and  hence  on  the  temperature  of 
the  walls  of  the  tube.  The  operating 
voltage  and  best  filament  current  are 
also  less  critical  for  mercury  vapor 
than  for  neon,  argon,  air,  or  carbon 
dioxide. 

12.  For  all  of  the  gases  tried  the 
audibility  of  signal  response  rises  to 
a maximum  as  the  pressure  is  low- 
ered below  .005  mm.  of  mercury. 


Figure  2— Effect  of  various  gases  on  critical  adjustment  of  voltage  Figure  3 — Amplification  and  conductance  under  varying  plate  voltages 

for  different  pressures 


occurs  at  the  point  of  best  audibility 
of  response,  or  .003  to  .005  mm.  of 
mercury,  and  operating  voltages  of 
about  40  ot  50  volts.  To  the  right  of 
the  bend  (increasing  pressure)  ad- 
justments of  operating  voltage  and 
filament  current  become  critical. 

6.  The  introduction  of  neon,  ni- 
trogen, or  carbon  dioxide,  does  not 


helium-filled  tubes  than  for  those 
mentioned  above  at  the  same  'degree 
of  vacuum. 

10.  The  operating  voltage  is  con- 
siderably less  critical  fori  helium- 
filled  tubes  than  for  any  other  gas 
content,  and  compares  with  those 
tubes  having  fair  vacuum. 

11.  Mercury  vapor  gives  better 
signal  response  than  the  other  gases 


13.  The  operating  voltage  at  low 
vacuum  depends  on  the  ionization  po- 
tential of  the  gas  in  the  tube,  but  the 
former  is  about  five  or  six  volts  high- 
er than  the  latter  up  to  pressures  of 
.06  to  .08  mm.  of  mercury.  Compara- 
tive operating  voltages  for  helium, 
argon,  neon,  and  mercury  vapor  tube 
content  shows  this  to  be  true. 


Revision  of  British  Post  Office  Regulations 
Covering  Amateur  Transmission 


' I 'HE  Wireless  Society  of  London  has  been 
* advised  by  the  British  Postmaster-Gen- 
eral that  the  regulations  governing  amateur 
communication  have  been  modified"  to  allow 
the  amateurs  greater  liberties  in  transmis- 
sion. The  detailed  modifications  are  as  follows : 

(1)  The  restriction  that  transmission 
must  be  confined  to  five  other  stations  will 
be  withdrawn,  on  the  understanding  that  the 
matter  transmitted  will  be  confined  to  com- 
munications relating  to  the  experiments  in 
hand  and  intended  solely  for  the  stations 
actually  cooperating  in  those  experiments. 
The  broadcasting  of  general  calls,  news,  or 
advertisements,  or  of  matter  similar  to  that 
which  will  be  transmitted  from  the  proposed 
broadcasting  stations,  areexpressly  forbidden. 

(2)  Transmission  will  be  permitted  for 
an  aggregate  maximum  of  two  hours  in  each 
24  hours  provided — (a)  that  no  transmission 
shall  commence  without  previous  listening- 
in  on  the  wavelength  which  is  to  be  used 
in  order  to  ascertain  whether  the  proposed 
transmission  is  likely  to  interfere  with  any 


other  station  which  may  be  working,  and 
(b)  that  no  single  transmission  shall  last 
more  than  10  consecutive  minutes,  and  each 
transmission  shall  be  followed  by  a period 
of  not  less  than  three  minutes  listening-in 
on  the  wavelength  used  for  transmission. 

(3)  The  following  wavelengths  will  be 
allocated  for  amateur  transmission: 

ISO  meters  to  200  meters  inclusive  (spark, 
C.W.  and  telephony). 

440  meters  (C.W.  and  telephony  only). 

The  wave  of  1,000  meters  for  amateur 
use  will  be  withdrawn. 

At  the  recent  annual  conference  of  the 
Affiliated  Wireless  Societies  of  Great  Britain 
a resolution  was  passed  requesting  the  Wire- 
less Society  of  London  to  open  negotiations 
with  the  postoffice  authorities  regarding  regu- 
lations of  amateur  wireless  transmission.  As 
a result  a committee  of  the  Wireless  So- 
ciety of  London  has  submitted  the  following 
requests  to  the  Postmaster  General: 

1.  That  no  restrictions  be  placed  on 
amateur  transmitting  stations  communi- 
cating with  other  amateur  stations.  At 
present,  an  amateur  is  limited  to  com- 


municate with  only  five  other  alloted 
stations. 

2.  That  amateurs  be  permitted  to 
transmit  for  an  aggregate  maximum  of 
two  hours  in  each  twenty-four,  limiting 
each  transmission  to  ten  minutes.  This 
would  invalidate  the  regulation  requir- 
ing an  amateur  to  transmit  only  during 
the  two  hours  specified  in  his  license. 

3.  That  wave  lengths  for  amateurs  be 
reduced  from  the  present  1,000  meters 
to  about  400  meters  and  an  experimental 
length  of  about  180  meters. 

The  last  suggestion  is  due  to  complaints 
of  the  Air  Ministry  that  aircraft  traffic  has 
been  seriously  interfered  with  by  amateurs 
who  have  been  allotted  the  general  wave 
length  of  1,000  meters. 

The  amateurs  of  the  British  Isles  are,  in 
general,  still  restricted  to  10  watts  input.  Ex- 
ception has  been  made,  however,  in  the  case 
of  one  or  two  participants  in  the  recent 
Trans- Atlantic  Amateur  Transmissions,  who 
have  been  authorized  to  use  higher  power 
in  the  Trans- Atlantic  tests  to  be  made  next 
fall  and  winter. 
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The  shack  where  the  receiv-  R.  S.  Bruneau  and  L.  G.  Davies  listening  for  Pacific  Coast 
ing  set  was  installed  Amateurs 

Amateurs  Heard  in  Hawaii 


Left  to  right:  C.  M.  Hollar,  R.  S.  Bruneau, 

T.  A.  Marshall,  A.  L.  Newton,  L.  G.  Davies 

Pacific  Coast 


OAHU,  one  of  the  islands  in  the 
Hawaiian  group  is,  in  my  opin- 
ion and  also  the  opinion  of  any 
“Op”  who  has  tried  to  do  any  long 
distance  work  from  there,  one  of  the 
worst  QRM  vicinities  in  the  world. 
NPM’s  big  arc  going  practically  all  the 
time,  with  its  harmonics,  the  broad- 
tuned  spark  of  KHK  to  help  draw  the 
sweet  forbidden  words  from  our 
mouths,  and  about  ’steen  million  smaller 
stations,  make  it  anything  but  an  ideal 
location  for  long-distance  reception. 

Besides  this,  we  are  on  the  wrong 
side  of  a large  mountain  range;  the 
range  being  located  between  us  and  the 
west  coast  of  the  States,  and  to  make 
matters  worse  we  are  right  in  one  of 
those  places  known  in  radio  circles  as 
a “pocket.”  To  be  sure,  mates,  we 
have  anything  but  good  radio  condi- 
tions here. 

We  are  all  head-over-heels  with  the 
advent  of  C.W.  and  the  news  has  ar- 
rived of  the  good  work  done  by  Brother 
Dow  (6ZAC)  over  on  Maui,  another 
island  of  this  group  and  about  100  miles 
from  us. 

Being  “bugs”  of  the  first  degree  we 
couldn’t  sit  still  with  the  thought  that 
even  out  here  in  “No  Man’s  Land”  our 
brothers  on  the  Coast  could  be  heard 
bawling  each  other  out  and  trying  to 
work  the  King  of  Siam  and  make  a 
date  with  his  daughter  on  a 5-watt  tube. 
Therefore  we  resolved  to  have  a finger 
in  the  pie  to  see  how  sweet  it  really  did 
taste. 

Friday  morning,  April  21,  we  gather- 
ed the  gang  for  a hasty  pow-wow  and 
all  sorts  of  suggestions  were  advanced. 
The  idea  of  cutting  a Culebra  through 
the  mountains  to  see  if  a few  stray  sigs 
would  find  their  way  through  was 
looked  upon  as  too  much  work,  so  we 
decided  to  borrow  a truck  and  pack 
some  gear  to  the  other  side  of  the  rock 
and  see  what  the  outcome  would  be. 

The  start  was  made  Saturday  noon, 
April  22,  with  a Ford  truck  loaded  with 
radio  gear  and  chow  (mostly  chow). 


By  R.  S.  Bruneau,  ( 1 LAM  ) 

The  gang  consisted  of  T.  A.  Marshall, 
A.  L.  Newton,  L.  G.  Davies,  C.  M. 
Hollar  and  R.  S.  Bruneau. 

Makapuu  Point  had  been  decided 
upon  as  the  best  place  for  a test,  it  be- 
ing the  furthest  away  from  the  QRM 
center,  which  was  about  40  miles.  After 
much  bumping  and  spilling  of  battery 
water  over  the  chow  we  at  last  arrived 
at  our  destination. 

The  point  is  an  ideal  location  for 
radio  work,  being  about  700  feet  above 
sea  level.  There  are  no  trees  or  obstruc- 
tions of  any  kind  and  the  only  buildings 
near  were  three  houses  where  dwelt 
the  lightkeepers  and  their  families. 

By  dint  of  haste  and  hard  work  we 
had  a portable  field  antenna  of  bamboo 
poles  erected  before  dark.  A wash 
house  in  the  rear  of  the  light-keepers’ 
home  was  used  as  a shack  to  house  the 
instruments.  We  then  wired  up  our 
set  which  consisted  of  a honeycomb  out- 
fit, for  long  wave  arc,  and  a short  wave 
receiver,  made  by  Mr.  Marshall  the 
afternoon  before. 

The  short-wave  receiver  consisted  of 
a Remler  variocoupler,  DeForest  vari- 
able condensers  (vernier  type)  and 
Western  Electric  phones.  We  used 
both  Western  Electric  VTl’s  and 
UV200  Radiotrons. 

To  6ZX  goes  the  honor  of  being  the 
first  to  be  heard  on  this  island,  that  sta- 


tion being  logged  at  7.32  p.  m.  on  April 
22.  Next  in  order  came  6KY  at  7.40 
p.  m.  We  were  bothered  for  a while 
by  the  harmonics  from  KIE.  NPM’S 
big  arc  was  heard  most  of  the  time, 
but  did  not  bother  us. 

At  9.00  o’clock  we  put  in  a UV200 
in  place  of  a VT1  in  the  detector  and 
6KI  calling  6ZZ  came  trickling  through 
the  phones  at  9.02  p.  m.  From  then 
on  they  came  rolling  in  pretty  steady. 
At  9.57  p.  m.  6ZI  was  heard  working 
6ZAC  and  up  to  10.30  p.  m.  telling 
6ZAC  to  QRL.  At  10.20  p.  m.  6ZG 
calling  6ZAC  with  QRK?  and  QTC 
at  10.23  p.  m.  6ZI  then  told  6ZAC  to 
QRL  if  he  wanted  to  get  traffic  through. 
6ZI  QSA  at  11.17  p.  m.  calling  6ZAC. 
6ZAC  was  very  QSA  at  all  times,  as 
he  is  our  next  door  neighbor  over  on 
Maui.  At  12.26  a.  m.,  April  23,  6ASJ 
called  6ASM  with  QRK?  We  then 
started  to  log  a few  messages  as  further 
proof  of  our  claims  and  6ZG  helped  us 
out. 

At  1.22  a.  m.  6NY  heard,  but  QRZ. 
It  was  a pleasure  to  copy  6ZI  and  6ZG 
as  their  operating  ability  was  of  the 
best.  Since  our  trip  6ZI  has  been 
heard  almost  nightly,  working  6ZAC. 
This  was  done  from  the  side  of  the 
island  farthest  from  the  coast  and  with 
the  mountain  range  between.  On  May 
11  6ZI  was  working  6ZAC  and  send- 
ing double.  6ZAC  replied  with  OK’S 
and  “Go  ahead  single  fast.”  So  it  seems 
safe  to  say  that  from  now  on  amateur 
communication  between  here  and  the 
States  is  assured. 

We  are  planning  another  trip  about 
the  20th  of  May  and  expect  to  get  even 
better  results  next  time.  Other  trips 
from  time  to  time  have  been  planned. 
I am  constructing  a C.W.  set  now  and 
am  in  hopes  to  have  it  finished  by  the 
time  of  our  next  trip. 

Anyone  wishing  to  try  their  luck 
with  their  transmitters  can  arrange  a 
schedule  with  us  by  communicating 
with  R.  S.  Bruneau,  Submarine  Base, 
Pearl  Harbor,  T.  H. 
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New  Bill  to  Regulate  Radio  Communication 

Secretary  of  Commerce  is  Given  Authority  to  Make,  Alter  and  Revoke 
Regulations  Applicable  to  All  Licensed  Stations 


ANEW  bill  to  regulate  radio  communica- 
tion, known  as  S-3694,  was  introduced 
in  the  Senate  on  June  8,  by  Senator  F.  B. 
Kellogg,  and  after  two  readings  was  re- 
ferred to  the  Committee  on  Interstate  Com- 
merce of  the  Senate.  The  same  bill  was 
introduced  in  the  House  by  Representative 
White. 

This  new  bill  contains  some  radical 
changes  as  compared  to  the  existing  law 
of  August  13,  1912.  In  the  new  bill  the 
Secretary  of  Commerce  is  given  authority 
to  make,  alter  and  revoke  regulations  ap- 
plicable to  all  classes  of  licensed  stations. 
He  is  also  authorized  to  specify  the  area 
to  be  served  by  any  station  and  the  times 
and  methods  of  operating  any  station  or 
the  apparatus  therein. 

Another  new  provision  authorizes  the  Sec- 
retary of  Commerce  to  refuse  a license  to 
any  person,  company  or  corporation  which 
in  his  judgment  “is  monopolizing,  or  seek- 
ing to  monopolize,  radio  communication, 
through  the  control  of  the  manufacture,  or 
sale,  of  radio  apparatus,  or  by  any  other 
means.’’ 

An  advisory  committee  is  provided  for,  six 
members  of  which  are  to  be  designated  by 
secretaries  of  government  departments  and 
six  members  of  recognized  attainment  in 
radio  communication,  not  otherwise  employed 
in  the  government  service,  to  be  designated 
by  the  Secretary  of  Commerce. 

Another  section  of  the  new  bill  provides 
that  radio  telephone  stations,  the  signals  of 
which  can  interfere  with  ship  communication 
are  required  to  keep  a licensed  radio  operator 
of  a class  to  be  determined  by  the  Secretary 
of  Commerce,  listening  in  on  the  wavelength 
designated  for  the  distress  signals  during  the 
entire  period  the  transmitter  of  such  station 
is  in  operation. 

Amateur  operation  is  specifically  provided 
for  in  the  new  law.  Wavelengths  of  not 
less  than  150  meters,  nor  mare  than  275 
meters,  are  assigned  to  amateur  stations. 

Another  provision  of  the  new  law  pro- 
vides a schedule  of  fees  to  be  collected  both 
for  station  licenses,  for  operator’s  licenses, 
and  for  examination  for  such  licenses. 

The  complete  bill  follows : 

An  Act  to  amend  “An  Act  to  regulate  radio 
communication,”  approved  Augutt  13,  1912, 
and  ]or  other  purposes. 

Be  It  enacted  by  the  Senate  and  the  House 
of  Representatives  of  the  United  States  In  Con- 
gress Assembled,  that  the  Act  of  Congress  en- 
titled “An  Act  to  Regulate  Radio  Communica- 
tion," approved  August  13,  1912,  Is  amended  by 
striking  out  sections  one,  two  and  three  thereof 
and  by  Inserting  In  lieu  thereof  the  sections  one, 
two  and  three  following : 

Section  1.  A.  No  person,  company  or  cor- 
poration within  the  Jurisdiction  of  the  United 
States  shall  use  or  operate  any  apparatus  for 
radio  communication  by  telegraphy  or  telephony 
bb  a means  of  Intercourse  among  the  several 
states  or  with  foreign  nations  or  upon  any  vessel 
of  the  United  States  engaged  in  Interstate  or 
foreign  commerce,  or  for  the  transmission  of 
radiograms  or  signals  by  telegraphy  or  telephony 
the  effects  of  which  extend  beyond  the  Jurisdic- 


tion of  the  state  or  territory  In  which  the  same 
are  made  or  where  interference  would  be  caused 
thereby  with  the  transmission  or  reception  of 
messages  or  signals  from  beyond  the  Jurisdiction 
of  said  state  or  territory,  except  under  and  in 
accordance  with  a license  in  that  behalf  granted 
by  the  Secretary  of  Commerce  and  except  as 
hereinafter  authorized. 

B.  The  Secretary  of  Commerce  from  time  to 
time  shall : 

a.  classify  licensed  radio  stations  and  the 
operators  required  therein ; 

b.  prescribe  the  nature  of  the  service  to  be 
rendered  by  each  class  of  licensed  station 
and  assign  bands  of  wave  lengths  thereto  ; 

c.  make,  alter  and  revoke  regulations,  ap- 
plicable to  all  licensed  stations,  not  incon- 
sistent with  this  Act  or  any  other  Act  of 
Congress  or  with  the  terms  of  any  radio 
communication  convention  to  which  the 
United  States  la  a party,  concerning  the 
service  to  be  rendered  by  each  class  of  sta- 
tions so  established ; the  location  of  any 
station ; the  wave  lengths  to  be  used  by  any 
station  ; the  kinds  of  Instruments  or  appara- 
tus In  any  station,  with  respect  to  the  ex- 
ternal effect  produced  thereby ; the  power 
and  the  purity  and  sharpness  of  the  waves  of 
each  station  or  the  apparatus  therein : the 
area  to  be  served  by  any  station,  and  the 
times  and  methods  of  operating  any  Btation 
or  the  apparatus  therein. 

d.  make  such  other  regulations  not  incon- 
sistent with  law  as  he  may  deem  necessary 
to  prevent  Interference  between  all  stations 
affected  by  this  Act. 

C.  Radio  stations  belonging  to  and  operated 
by  the  United  States  and  used  exclusively  for 
communication  of  official  business  shall  not  be 
subject  to  the  provisions  of  paragraphs  A and 
B of  this  Section.  Every  other  station  owned 
and  operated  by  the  United  States  shall  be  sub- 
ject to  the  provisions  of  said  paragraphs  A and 
B of  this  Section.  All  stations  owned  and 
operated  by  the  United  States  and  all  other 
licensed  stations  on  land  or  sea  shall  have 
special  call  letters  designated  by  the  Secretary 
of  Commerce,  and  such  stations  and  the  desig- 
nated call  letters  shall  be  included  in  tbe  list 
of  radio  stations  of  the  United  States  as  pub- 
lished by  the  Department  of  Commerce.  Radio 
stations  owned  and  operated  by  the  United 
States  and  used  exclusively  for  the  communica- 
tion of  official  business  shall  use  such  wave 
lengths  as  shall  be  assigned  to  each  by  the 
President  and  shall  observe  such  regulations  as 
the  Secretary  of  Commerce  may  moke  to  pre- 
vent undue  interference  with  other  radio  sta- 
tions and  the  rights  of  others,  except  that  upon 
proclamation  by  the  President  that  there  exists 
war  or  a threat  of  war  or  a state  of  public  peril 
or  disaster,  or  other  emergency,  the  President 
may  suspend  for  such  time  as  he  may  see  fit,  all 
such  regulations  of  the  Secretary  of  Commerce 
applicable  to  such  stations  owned  and  operated 
by  the  United  States. 

D.  Every  such  license  shall  provide  that  the 
President  of  the  United  States  in  time  of  war  or 
public  peril  or  disaster  may  cause  the  closing 
of  any  station  for  radio  communication  and  the 
removal  therefrom  of  all  radio  apparatus,  or 
may  authorize  the  use  or  control  of  any  such 
station  or  apparatus  by  any  department  of  the 
Government,  upon  Just  compensation  to  the 
owners. 

Section  2.  A.  Paragraph  A of  Section  1 of 
this  Act  shall  not  apply  to  persons  sending  radio 
messages  or  signals  through  a Radio  Station 
belonging  to  and  operated  by  the  United  States 
for  the  transmission  exclusively  of  official  busi- 
ness nor  to  persons  sending  such  messages  on  a 
foreign  ship  while  the  same  Is  within  the  Juris- 
diction of  the  United  States. 

B.  The  station  license  required  hereby  shall 
not  be  granted  to  or  after  tbe  granting  thereof 
such  license  shall  not  In  any  manner,  either 
voluntarily  or  involuntarily,  be  transferred  to 
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a.  Any  alien  or  the  representative  of  any 
alien ; 

b.  Nor  to  any  foreign  government  or  the 
representative  thereof ; 

c.  Nor  to  any  company,  corporation,  or 
association  organized  under  the  laws  of  any 
foreign  government ; 

d.  Nor  to  any  company,  corporation  or  as- 
sociation of  which  any  officer  or  director  la 
an  alien  or  of  which  more  than  one-fifth  of 
the  capital  stock  having  voting  power  is 
owned  or  controlled  by  aliens  or  their  repre- 
sentatives or  by  a foreign  government  or 
representative  thereof,  or  by  any  company, 
corporation  or  association  organized  under 
the  laws  of  a foreign  country. 

Such  station  license,  the  wave  length  or  lengths 
authorized  to  be  used  by  the  licensee  and  the 
rights  therein  granted  shall  not  be  transferred, 
assigned  or  in  any  manner,  either  voluntarily 
or  involuntarily,  disposed  of  to  any  other  person, 
company  or  corporation  without  the  consent  in 
writing  of  the  Secretary  of  Commerce. 

C.  The  Secretary  of  Commerce,  subject  to 
the  limitations  of  this  Act,  in  his  discretion, 
may  grant  to  any  applicant  therefor,  a station 
license  provided  for  in  sections  1 and  2 hereof, 
except  that  he  may  grant  such  license  only  to  a 
station  which  is  in  the  interest  of  the  general 
public  service. 

No  license  granted  by  the  Secretary  shall  be 
for  a longer  term  tban  10  years  and  any  license 
granted  may  be  revoked  as  hereinafter  provided. 
Upon  the  expiration  of  any  license,  the  Secretary 
In  his  discretion  upon  application  therefor,  may 
grant  a renewal  of  such  license  for  the  same  or 
for  a lesser  period  of  time. 

The  Secretary  of  Commerce  is  hereby  author- 
ized to  refuse  a license  to  any  person,  company 
or  corporation,  or  any  subsidiary  thereof  which. 
In  the  judgment  of  the  Secretary,  is  monopoliz- 
ing or  seeking  to  monopolize  Radio  communica- 
tion, directly  or  Indirectly,  through  the  control 
of  the  manufacture  or  sale  of  Radio  apparatus 
or  by  any  other  means.  The  granting  of  a license 
shall  not  stop  the  United  States  from  prosecut- 
ing such  person,  company  or  corporation  for  a 
violation  of  the  law  against  monopllee  or  re- 
straint of  trade. 

D.  The  Secretary  of  Commerce  may  grant 
licenses  only  upon  written  application  therefor 
addressed  to  him,  which  application  Bhall  set 
forth  such  facts  as  he  by  regulation  may  pre- 
scribe as  to  the  citizenship,  character  and  finan- 
cial, technical  and  other  ability  of  the  applicant 
to  operate  the  station  ; the  ownership  and  loca- 
tion of  tbe  proposed  station  and  of  the  stations 
with  which  it  Is  proposed  to  communicate ; the 
wave  lengths  and  the  power  desired  to  be  used; 
the  hours  of  the  day  or  other  periods  of  time 
during  which  it  is  proposed  to  operate  the  sta- 
tion ; the  purposes  for  which  the  station  Is  to  be 
used,  and  such  other  Information  as  he  may 
require.  Such  application  shall  be  signed  by  the 
applicant  under  oath  or  affirmation. 

E.  Such  station  license  as  the  Secretary  of 
Commerce  may  grant  shall  be  in  such  general 
form  as  he  may  prescribe  but  each  license  shall 
contain  In  addition  to  other  provisions,  a state- 
ment of  the  following  conditions  to  which  such 
license  shall  be  subject : 

a.  The  ownership  or  management  of  the 
station  or  apparatus  therein  shall  not  be 
transferred  in  violation  of  this  Act.  There 
shall  be  no  vested  property  right  In  the  li- 
cense Issued  for  such  station  or  in  the  bands 
of  wave  length  authorized  to  be  used  therein, 
and  neither  the  license  nor  any  right  granted 
thereunder  shall  be  assigned  or  otherwise 
transferred  in  violation  of  this  Act. 

b.  Such  licenses  shall  contain  such  other 
conditions,  not  Inconsistent  with  this  Act,  as 
the  Secretary  of  Commerce  may  prescribe. 

P.  Any  station  license  granted  by  the  Secre- 
tary of  Commerce  shall  be  revocable  by  him  for 
failure  to  operate  service  substantially  as  pro- 
posed in  the  application  and  as  set  forth  in  the 
license,  for  violation  of  or  failure  to  observe  any 
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of  the  restrictions  and  conditions  of  this  Act  or 
of  any  regulation  of  the  Secretary  of  Commerce 
authorised  by  this  Act  or  by  the  provisions  of 
any  international  radio  convention  ratified  or 
adhered  to  by  the  United  States  or  any  regula- 
tions thereunder  or  whenever  the  Secretary  of 
Commerce  Bhall  deem  such  revocation  to  be  In 
the  public  Interest ; provided,  that  no  order  of 
revocation  shall  take  effect  until  30  days'  notice 
in  writing  thereof  to  the  parties  known  by  the 
Secretary  to  be  Interested  in  such  license.  Any 
person  Interested,  aggrieved  by  said  order,  may 
make  written  application  to  the  Secretary  at 
any  time  within  said  30  days,  for  a hearing  upon 
such  order  and  upon  filing  of  such  written  appli- 
cation said  order  of  revocation  shall  stand  sus- 
pended until  the  conclusion  of  the  hearing  herein 
directed.  Notice  In  writing  of  said  bearing  Bhall 
be  given  by  the  Secretary  to  all  the  parties 
known  to  him  to  be  Interested  In  such  license, 
30  days  prior  to  the  time  of  said  hearing.  Said 
hearing  shall  be  conducted  under  such  rules  and 
in  suctf  manner  as  the  Secretary  may  prescribe. 
Upon  the  conclusion  thereof,  the  Secretary  may 
affirm,  modify  or  revoke  said  orders  of  revoca- 
tion. 

Section  3.  A.  The  actual  operation  of  ap- 
paratus In  any  radio  station  for  which  a station 
license  Is  required  by  this  Act  shall  be  carried 
on  only  by  a person  holding  an  operator’s  license 
issued  thereunder.  No  person  shall  operate  any 
apparatus  In  such  station  except  under  and  in 
accordance  with  an  operator’s  license  Issued  to 
him  by  the  Secretary  of  Commerce. 

B.  The  Secretary  of  Commerce,  In  his  dis- 
cretion, may  grant  special  temporary  operators’ 
licenses  to  operators  of  radio  apparatus  under 
such  regulations,  in  such  form  and  upon  such 
conditions  as  he  may  prescribe  whenever  an 
emergency  arises  requiring  prompt  employment 
of  such  an  operator. 

C.  An  operator's  license  shall  be  Issued  by 
the  Secretary  of  Commerce  In  response  to  a 
written  application  therefor,  addressed  to  him, 
which  shall  set  forth  : 

a.  The  name,  age  and  address  of  the  ap- 
plicant ; 

b.  The  date  and  place  of  birth  ; 

c.  The  country  of  which  he  Is  a citizen,  and 
If  a naturalized  citizen  of  the  United  States, 
the  date  and  place  of  naturalization ; 

d.  The  previous  experience  of  the  applicant 
in  operating  radio  apparatus ; and 

e.  Such  other  facts  or  Information  as  may 
be  required  by  the  Secretary  of  Commerce. 

Every  application  shall  be  signed  by  the  appli- 
cant under  oath  or  affirmation. 

D.  An  operator's  license  shall  be  Issued  only 
to  a person  who,  in  the  judgment  of  the  Secre- 
tary of  Commerce,  Is  proficient  In  the  use  and 
operation  of  radio  apparatus  and  in  the  trans- 
mission and  reception  of  radiograms  by  teleg- 
raphy and  telephony.  Except  In  an  emergency 
found  by  the  Secretary  of  Commerce  to  exist, 
an  operator’s  license  shall  not  be  granted  to  any 
alien,  nor  shall  such  a license  be  granted  to  a 
representative  of  a foreign  government. 

E.  An  operator’s  license  shall  be  In  such 
form  as  the  Secretary  of  Commerce  shall  pre- 
scribe, and  may  be  suspended  by  him  for  a period 
not  exceeding  two  years  upon  proof  sufficient  to 
satisfy  him  that  the  licensee 

a.  has  violated  any  provision  of  any  act  or 
treaty  which  the  Secretary  of  Commerce  Is 
authorized  by  this  Act  to  administer,  or  of 
any  regulation  made  by  the  Secretary  under 
any  such  act  or  treaty ; or 

b.  has  failed  to  compel  compliance  there- 
with by  any  unlicensed  person  under  his 
supervision ; or 

c.  has  failed  to  carry  out  the  lawful  orders 
of  the  master  of  the  vessel  on  which  he  is 
employed ; or 

d.  has  wilfully  damaged  or  permitted  ap- 
paratus to  be  damaged  ; or 

e.  has  transmitted  superfluous  signals,  or 
signals  containing  profane  or  obscene  words 
or  language. 

F.  A license  may  be  revoked  by  the  Secre- 
tary of  Commerce  upon  proof  sufficient  to  satisfy 
him  that  the  licensee  was  at  the  date  bis  license 
was  granted  to  him,  or  Is  at  the  time  of  revo- 
cation, ineligible  for  a license. 

Section  4.  A.  After  the  approval  of  this  Act 
the  construction  of  a station  for  which  a license 
Is  required  by  this  Act  shall  not  be  begun,  nor 
shall  the  construction  of  a station  already  be- 
gun be  continued,  until  after  a permit  for  its 
construction  has  been  granted  by  the  Secretary 
of  Commerce  upon  written  application  there- 
for. This  application  shall  set  forth  such  facts 
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as  the  Secretary  of  Commerce  by  regulation 
may  prescribe  as  to  the  citizenship,  character 
and  the  financial,  technical  and  other  ability 
of  the  applicant  to  construct  and  operate  the 
Btatlon,  the  ownership  and  location  of  the  pro- 
posed station  and  of  the  station  or  stations  with 
which  it  is  proposed  to  communicate,  the  wave 
length  or  wave  lengths  desired  to  be  used, 
the  hours  of  the  day  or  other  periods  of  time 
during  which  It  Is  proposed  to  operate  the  sta- 
tion, the  purpose  for  which  the  station  Is  to 
be  used,  the  type  of  transmitting  apparatus  to 
be  used,  the  power  to  be  used,  the  date  upon 
which  the  station  Is  expected  to  be  completed 
and  In  operation  and  such  other  information 
as  the  Secretary  of  Commerce  may  require. 
Such  application  shall  be  signed  by  the  ap- 
plicant under  oath  or  affirmation. 

B.  Such  permit  for  construction  shall  show 
specifically  the  earliest  and  latest  dates  be- 
tween which  the  actual  operation  of  such  sta- 
tion Is  expected  to  begin  and  shall  provide  that 
said  permit  will  be  automatically  forfeited  if 
the  station  is  not  ready  for  operation  within 
the  time  specified.  The  rights  granted  under 
any  such  permit  shall  not  be  assigned  or  other- 
wise transferred  to  any  other  person,  persons, 
company  or  corporation,  without  the  approval 
of  the  Secretary  of  Commerce ; Provided,  that 
a permit  for  construction  shall  not  be  required 
for  Government  stations  to  be  used  exclusively 
for  communication  of  official  business  or  for 
private  stations  as  provided  for  In  Section  4, 
fifteenth  regulation  of  the  Act  of  August  13, 
1912.  The  granting  of  this  permit  to  con- 
struct a station  as  herein  required  Bhall  not  be 
construed  to  Impose  any  duty  or  obligation  upon 
the  Secretary  to  Issue  a license  for  the  op- 
eration of  such  station. 

Section  5.  An  advisory  committee  Is  hereby 
established  to  whom  the  Secretary  of  Commerce 
shall  refer  for  examination  and  report  such  mat- 
ters as  he  may  deem  proper  relating  to 

a.  The  administration  or  changes  In  the 
laws,  regulations,  and  treaties  of  the  United 
States  relating  to  radio  communication. 

b.  The  study  of  the  scientific  problems  In- 
volved In  radio  communication  with  the 
view  of  furthering  its  development. 

c.  The  scientific  progress  In  radio  com- 
munication and  the  use  of  radio  communica- 
tion ; 

The  advisory  committee  shall  consist  of  twelve 
members  of  whom  one  shall  be  designated  by 
the  Secretary  of  State,  one  by  the  Secretary 
of  War,  one  by  the  Secretary  of  the  Navy,  one 
by  the  Secretary  of  Agriculture,  one  by  the 
Postmaster  General,  and  one  by  the  Secretary 
of  Commerce  to  represent  these  Departments 
respectively,  and  six  members  of  recognized  at- 
tainment In  radio  communication  not  other- 
wise employed  In  the  Government  Service  to  be 
designated  by  the  Secretary  of  Commerce. 

The  necessary  expenses  of  the  members  of 
the  committee  In  going  to,  returning  from,  and 
while  attending  meetings  of  the  committee,  in- 
cluding clerical  expenses  and  supplies,  together 
with  a per  diem  of  twenty-five  dollars  to  each 
of  the  six  members  not  otherwise  employed  in 
the  Government  Service  for  attendance  at  the 
meetings,  shall  be  paid  from  the  appropriations 
made  to  the  Department  of  Commerce  for  this 
purpose. 

Section  6.  Radio  telephone  stations,  the  sig- 
nals of  which  can  Interfere  with  ship  communi- 
cation, are  required  to  keep  a licensed  radio 
operator  of  a class  to  be  determined  by  the  Sec- 
retary of  Commerce,  listening  in  on  the  wave 
length  designated  for  distress  signals,  during  the 
entire  period  the  transmitter  of  such  station  is 
In  operation. 

Section  7.  Regulation  First  of  Section  4 of 
said  Act  of  Oongress,  approved  August  13, 1912, 
is  amended  by  striking  out  the  words,  "this 
wave  length  Bhall  not  exceed  600  meters  or  It 
shall  exceed  1,600  meters.” 

Regulation  Second  of  Section  4 of  said  Act 
of  Congress,  approved  August  13,  1912  Is 
amended  by  striking  out  the  words  “provided 
that  they  do  not  exceed  600  meters  or  that  they 
do  exceed  1,600  meters." 

Regulations  Third  and  Fourth  of  Section  4 
of  said  Act  of  Congress,  approved  August  13, 
1012,  are  hereby  repealed. 

Regulations  Fifteen  and  Sixteen  of  Section 
4 of  said  Act  of  Congress,  approved  August  13, 
1012,  are  amended  by  striking  out  the  words 
"exceeding  200  meters,”  and  substituting  in 
lieu  thereof  the  words  “of  not  less  than  150 
meters  nor  more  than  275  meters.” 
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Section  8.  Any  person,  company  or  corporation 
who  shall  erect,  use  or  operate  any  apparatus  for 
radio  communication  In  violation  of  this  act, 
or  knowingly  aid  or  abet  another  person,  com- 
pany or  corporation  In  so  doing,  or  knowingly 
make  any  false  oath  or  affirmation  for  the  pur- 
pose of  securing  a permit  or  a license,  shall 
incur  a penalty  not  to  exceed  one  thousand 
dollars  which  may  be  mitigated  or  remitted  by 
the  Secretary  of  Commerce ; and  the  permit  or 
license  of  any  person,  company  or  corporation 
who  shall  violate  any  of  the  provisions  of  this 
Act,  or  of  any  of  the  Regulations  of  the  Secre- 
tary of  Commerce  Issued  hereunder,  or  know- 
ingly make  any  false  oath  or  affirmation  for  the 
purpose  of  securing  a permit  or  license,  may  be 
suspended  or  revoked  by  the  Secretary  of  Com- 
merce. 

Section  9.  The  Secretary  of  Commerce  Is  here- 
by authorized  and  directed  to  charge  and 
through  the  Imposition  of  stamp  taxes  on  apli- 
catlons,  licenses  or  other  documents,  or  In  other 
appropriate  manner,  to  collect  the  fees  specified 
in  the  schedule  following.  The  Secretary  shall 
collect  said  fees  through  the  Collectors  of  Cus- 
toms or  other  officers  designated  by  him  and  he 
may  make  such  regulations  as  may  be  necessary 
to  carry  out  the  provisions  of  this  section ; 

SCHEDULE  OF  FEES  TO  BE  COLLECTED 

Per  annum 

For  transoceanic  radio  station  license . . $300.00 


For  commercial  land  station  license, 
other  than  transoceanic,  one  kilo- 
watt transmitter  input  or  less. . . . 50.00 

and  for  each  additional  kilowatt  or 

fraction  thereof  5.00 

For  ship  station  license 25.00 

For  experiment  Btatlon  license 25.00 

For  technical  and  training  school  sta- 
tion license 15.00 

For  special  amateur  station  license 10.00 

For  general  and  restricted  amateur  sta- 
tion license 2.50 

For  commercial  extra  first-class  oper- 
ator’s license  2.60 

For  commercial  first-class  operator’s  li- 
cense   1.50 

For  commercial  second-class  operator’s 

license  1.00 

For  commercial  cargo  grade  operator's 

license  .50 

For  experiment  and  Instruction  grade  op- 
erator's license 1.00 

For  amateur  first  grade  operator’s  li- 
cense   .50 

For  amateur  second  grade  operator’s 
* license .50 


For  each 
examination 


For  commercial  extra  first-class  radio 

operator's  examination  for  license. . 2.50 

For  commercial  first-class  radio  opera- 
tor's examination  for  license 2.00 

For  commercial  second-class  radio  oper- 
ator's examination  for  license 1.50 

For  commercial  cargo  grade  radio  opera- 
tor's examination  for  license 1.00 

For  experiment  and  Instruction  grade 
radio  operator's  examination  for 

license  1.00 

For  amateur  first  grade  radio  operator’s 

examination  for  license 1.00 

For  amateur  second  grade  radio  opera- 
tor's examination  for  license .50 


In  the  event  that  other  classes  of  station  and 
operator's  licenses  or  other  examinations  shall 
hereafter  be  prescribed  In  any  lawful  manner, 
the  Secretary  of  Commerce  Is  hereby  authorized 
and  directed  to  charge  and  collect  In  the  same 
manner  as  herein  provided,  fees  for  such  new 
classes  of  licenses  and  of  examination  which 
fees  shall  be  substantially  of  the  amount  herein 
specified  for  the  license  and  examination  near- 
est In  character  and  purpose  of  the  new  license 
or  examination  so  prescribed. 

For  failure  to  pay  at  the  time  and  in  the 
manner  specified  by  the  Secretary  of  Commerce 
any  of  the  above  fees,  the  Secretary  of  Com- 
merce is  authorized  to  refuse  to  Issue  such  li- 
censes or  if  issued  to  suspend  or  revoke  the 
same  as  he  may  deem  proper. 

Section  10.  Wherever  the  words  “Naval  and 
Military"  stations  appear  In  the  Act  to  regulate 
Radio  Communication,  approved  August  13, 
1912,  said  words  "Naval  and  Military"  shall  be 
stricken  out  and  the  word  “Government"  sub- 
stituted In  place  thereof. 

Section  11.  All  Acts  or  parts  of  Acts  In  con- 
flict with  this  Act  are  hereby  repealed. 
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THE  regular  bi-monthly  meeting  of  the 
New  Haven  Radio  Association  at  the 
club  rooms  in  Fraternal  Hall  in  Elm  Street 
on  May  18,  was  one  of  the  largest  attended 
and  most  enthusiastic  held  this  year.  The 
main  feature  of  the  evening’s  program  was 
the  award  of  prizes  in  the  construction  of  a 
receiving  set  and  the  membership  drive. 

Clarence  E.  Palmer,  of  66  Marne  Street, 
Hamden,  who  brought  in  a beautiful  cabinet 
tube  regenerative  set,  was  declared  the  win- 
ner of  the  tube  regenerative  set  competition. 
The  prize  was  a year’s  supporting  member- 
ship in  the  association,  valued  at  $6.  Wilbur 
Sheld,  of  220  Dwight  Street,  was  accorded 
honorable  mention  in  this  contest. 

F.  Donato  of  882  Howard  avenue,  who 
brought  in  a small  crystal  set  accompanied 
by  a diagram  of  its  wiring,  received  the 
prize  for  the  school-boy’s  class  which  also 
was  a year’s  supporting  membership  in  the 
club. 

The  membership  contest  in  which  14  took 
part  was  won  by  Frederick  Brill  of  242 
Davenport  avenue,  who  received  a detector 
tube. 

The  club  now  has  a membership  of  about 
ISO  and  is  growing  stronger  at  each  meet- 
ing. 

W.  A.  Rida,  vice-president  of  the  associa- 
tion, resigned  last  night  because  of  other 
pressing  duties.  He  will  be  succeeded  by 
Stallo  Martino,  who  has  already  given  much 
of  his  time  in  the  interests  of  the  club. 

Following  the  business  session  of  the  meet- 
ing, Seabury  B.  Waring  of  Yale  University, 
a true  radio  comedian,  delighted  the  club 
with  his  imitations  of  an  amateur  operator. 

A A 

THE  city  government  of  Newark,  N.  J., 
will  regulate  wireless  installations  if  a 
measure  introduced  recently  by  Director  of 
Public  Safety  Brennan  is  adopted  by  the 
City  Commissioners. 

Mr.  Brennan’s  measure  provides  that  per- 
sons desiring  to  put  up  wireless  sets  must 
first  obtain  permits  and  then  use  specified 
safety  devices.  It  also  provides  for  inspec- 
tors to  examine  the  apparatus  after  it  is 
set  qp. 

A A 

A SURVEY  of  all  radio  transmitting  sta- 
tions licensed  by  the  department  of  com- 
merce shows  that  on  May  31  there  were 
19,067  stations.  Of  this  number  15,495  are 
amateur  stations,  348  experimental  American 
ships,  and  the  balance,  439,  commercial  sta- 
tions. 

Of  this  last  number,  there  are  today  274 
broadcasting  stations,  known  as  limited  com- 
mercial stations,  twenty  of  which  were  li- 
censed this  week.  They  comprise  universi- 


ties, municipalities,  newspapers,  electrical 
manufacturers  and  retail  stores,  sending  en- 
tertainment or  information  on  weather,  crops 
and  market  reports. 

The  growth  of  this  class  of  radio  stations 
has  been  remarkable;  it  jumped  from  sixty- 
seven  stations  a little  more  than  two  months 
ago  to  274  to  date.  Applications  are  filed 


on  an  average  of  about  three  or  four  a day. 

Transmitting  Stations 

Transoceanic  11 

General  public  or  "ship  to  shore” 31 

Point  to  point 124 

Broadcasting  274 

American  ships  2,783 

Experimental 225 

Technical  and  training  schools 123 

Amateur  15,294 

Special  amateur  201 


Total  19,067 

Amateur  Stations  by  Districts 

1.  Boston  2,490 

2.  New  York 2,313 

3.  Baltimore  1,831 

4.  Baltimore  (Savannah) 319 

5.  New  Orleans  699 

6.  San  Francisco 1,616 

7.  Seattle  726 

8.  Detroit  2,393 

9.  Chicago  2,907 


Total  15,294 

A A 


A PUBLIC  meeting  of  the  Detroit  Radio 
Association  was  held  in  The  Detroit 
News  conference  room  recently.  “How  to 
Construct  an  Aerial,”  “How  to  Build  Simple 
Receiving  Sets,”  and  “Explanation  of  Wave 
Lengths”  were  discussed. 

During  the  general  meeting  questions  on 
radio  matters  were  answered  by  members 
of  the  association,  and  the  subject  of  form- 
ing a new  radio  club  to  be  known  as  the 
Detroit  Amateur  Radio  Club  was  discussed. 
A A 

INCORPORATION  papers  have  been  tak- 
en out  by  the  American  Radio  Associa- 
tion, organized  by  Chicagoans,  with  head- 
quarters in  the  Loop  building,  Clark,  near 
Madison  street.  The  object  of  the  associa- 
tion, according  to  incorporation  articles  filed 
with  the  Secretary  of  State,  is  to  “further 
scientific,  commercial  and  social  interests  of 
radio  by  combining  into  a harmonious  and 
active  organization.” 

The  association  also  announces  its  inten- 
tion to  co-operate  with  the  department  of 
commerce  and  other  governmental,  municipal 
and  official  authorities  in  "regulating  and  en- 
forcing ether  rights."  Protection  of  buyers 
from  fraudulent  dealers  also  is  planned. 


The  organization  will  maintain  an  engi- 
neering staff  for  the  benefit  of  its  members. 
Plans  are  being  made  to  make  the  organiza- 
tion national. 

A A 

AMATEUR  radio  transmitting  stations 
operating  on  200  meters  are  at  liberty 
to  use  the  ether  at  all  times,  except  between 
7 :30  and  9 o’clock  at  night,  according  to  a 
decision  made  by  Major  M.  J.  Dillon,  United 
States  radio  inspector  for  the  6th  Radio 
District. 

If  the  owners  of  receiving  sets  will  make 
a thorough  examination  of  their  machines, 
Major  Dillon  says,  he  believes  that  the 
“listening  in"  fans  will  find  that  their  trouble 
rests  with  improper  tuning,  and  not  from 
the  interference  of  amateurs. 

Amateur  operators  must  of  necessity  be 
allowed  their  scheduled  time  on  the  air,  he 
said.  And  just  so  long  as  they  continue 
operating  on  200  meters,  he  said,  there  wasn’t 
anything  his  office  could  do  by  way  of 
checking  their  activity. 

A A 

THOMAS  FINNEGAN,  thirty-seven 
years  old,  of  No.  890  Tinton  avenue,  the 
Bronx,  New  York  City,  lost  the  thumb  of 
his  left  hand  and  received  lacerations  of  his 
right  hand,  when  a large  calibre  cartridge 
he  was  filing  exploded.  He  was  taken  to 
Lincoln  Hospital.  Finnegan,  who  is  a radio 
man,  recently  found  the  cartridge  and  de- 
cided to  use  the  brass  tube  in  connection  with 
his  receiving  set.  He  was  filing  off  the  head 
of  the  cartridge  when  he  struck  the  percus- 
sion cap. 

A ‘ A 

IN  the  first  contest  of  its  kind,  the  Uni- 
versity of  Minnesota  defeated  the  Uni- 
versity of  Wisconsin  in  a game  of  chess  by 
radio  on  May  5.  Three  men  were  to  have 
played  on  each  side  in  three  games,  but  two 
of  the  Wisconsin  contestants  failed  to  ap- 
pear at  the  broadcasting  rooms  in  Madison 
and  only  one  game  was  played.  Joseph  M. 
Jran,  who  played  that  game  from  the  radio 
rooms  at  the  University  of  Minnesota,  won 
in  19  moves. 

A A 

THE  National  Board  of  Fire  Underwrit- 
ers has  formulated  a set  of  rules  gov- 
erning the  installation  of  wireless  receiving 
sets  that  are  connected  with  outdoor  anten- 
nae. 

These  rules  aid  to  minimize  to  a great 
extent  the  lightning  danger  and  fire  hazard 
generally  believed  to  be  associated  with  out- 
door attennae. 

The  rules  in  detail  follow: 

“(a)  Antennae  outside  of  buildings  shall 
not  cross  over  or  under  electric  light  or 
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power  wiles  of  any  circuit  carrying  current 
of  more  than  600  volts,  or  railway  trolley 
or  feeder  wires,  nor  shall  it  be  so  located 
that  a failure  of  either  antenna  or  of  the 
above  mentioned  electric  light  or  power  wires 
can  result  in  a contact  between  the  antenna 
and  such  electric  light  or  power  wires. 

“Antenna  shall  be  constructed  and  installed 
in  a strong  and  durable  manner  and  shall  be 
so  located  as  to  prevent  accidental  contact 
with  light  and  power  wires  by  sagging  or 
swinging. 

“Splices  and  joints  in  the  antenna  span, 
unless  made  with  approved  clamps  or  splic- 
ing devices,  shall  be  soldered. 

“Antenna  installed  inside  the  building  are 
not  covered  by  the  above  specifications. 

“(b)  Lead-in  wires  shall  be  of  copper, 
approved  copper-clad  steel  or  other  approved 
metal  which  will  not  corrode  excessively,  and 
in  no  case  shall  they  be  smaller  than  No. 
14  B.  & S.  gauge  except  that  approved  cap- 
per-clad steel  not  less  than  No.  17  B.  & S. 
gauge  may  be  used. 

“Lead-in  wires  on  the  outside  of  buildings 
shall  not  come  nearer  than  four  (4)  inches 
to  electric  light  and  power  wires  unless  sep- 
arated therefrom  by  a continuous  and  firmly 
fixed  non-conductor  that  will  maintain  per- 
manent separation.  The  non-conductor  shall 
be  in  addition  to  any  insulation  on  the  wire. 

“Lead-in  wires  shall  enter  building  through 
a non-combustible,  non-absorptive  insulating 
bushing. 

"(c)  Each  lead-in  wire  shall  be  provided 
with  an  approved  protective  device  properly 
connected  and  located  (inside  or  outside  the 
building)  as  near  as  practicable  to  the  point 
where  the  wire  enters  the  building.  The 
protector  shall  not  be  placed  in  the  immediate 
vicinity  of  easily  ignitable  stuff,  or  where 
exposed  to  inflammable  gases  or  dust  or  fly- 
ings of  combustible  materials. 

“The  use  of  an  antenna  grounding  ap- 
proved lightning  arrester  which  will  operate 
at  a potential  of  500  volts  or  less. 

“The  use  of  antenna  grounding  switch  is 
desfrable,  but  does  not  obviate  the  neces- 
sity for  the  approved  protective  device  re- 
quired in  this  section.  The  antenna  ground- 
ing switch,  if  installed,  shall,  in  its  closed 
position,  form  a shunt  around  the  protective 
device. 

"(d)  The  ground  wire  may  be  bare  or 
insulated  and  shall  be  of  copper  or  approved 
copper-clad  steel.  If  of  copper  the  ground 
wire  shall  be  not  smaller  than  No.  14  B.  & 
S.  gauge,  and  if  approved  copper-clad  steel 
it  shall  not  be  smaller  than  No.  17  B.  & S. 
gauge.  The  ground  wire  shall  be  run  in  as 
straight  a line  as  possible  to  a good  perma- 
nent ground.  Preference  shall  be  given  to 
water  piping.  Gas  piping  shall  not  be  used 
for  grounding  protective  devices.  Other  per- 
missible grounds  are  grounded  steel  frames 
of  buildings  or  other  grounded  metallic  work 
in  the  building  and  artificial  grounds  such 
as  driven  pipes,  plates,  cones,  etc. 

“The  ground . wire  shall  be  protected 
against  mechanical  injury.  An  approved 
ground  clamp  shall  be  used  wherever  the 
ground  wire  is  connected  to  pipes  or  piping. 

“(e)  Wires  inside  buildings  shall  be  se- 
curely fastened  in  a workmanlike  manner 
and  shall  not  come  nearer  than  two  (2) 
inches  to  any  electric  light  or  power  wire 
unless  separated  therefrom  by  some  con- 
tinuous and  firmly  fixed  non-conductor  mak- 
ing a permanent  separation.  This  non-con- 
ductor shall  be  in  addition  to  any  regular 
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insulation  on  the  wire.  Porcelain  tubing 
may  be  used  or  incasing  wires  to  comply  with 
this  rule. 

“(f)  The  ground  conductor  may  be  run 
inside  or  outside  of  building.  When  re- 
ceiving equipment  ground  wire  is  run  in  full 
compliance  with  rules  for  protective  ground 
wire,  in  Section  d,  it  may  be  used  as  the 
ground  conductor  for  the  protective  device.” 
A A 

THE  elimination  of  the  short-wave  “mush” 
of  several  high-power  naval  arc  stations 
by  means  of  a new  method,  lias  brought  joy 
to  the  hearts  of  many  thousands  amateur 
operators.  & & 

A LECTURE  under  the  auspices  of  the 
Program  Committee  of  the  Milwaukee 
Amateurs’  Radio  Club,  "Straight  C.W.,  Radio 
Regeneration  and  Amplification”  by  Mr.  L. 
S.  Hansen,  A.M.I.R.E.,  Howard  Radio  Com- 
pany, Chicago,  111.,  was  given  on  Monday, 
May  22,  1922,  in  the  Trustees’  Room  of  the 
Milwaukee  Public  Museum. 


Kadel  & Herbert 

Prof.  J.  A.  Fleming,  P.R.S.,  lecturing  on  radio 
telephony  before  an  audience  of  children 


HARRY  CONRAD,  sixteen  years  old,  of 
No.  2096  Amsterdam  avenue  and  Paul 
John,  eighteen  years  old,  of  No.  230  West 
One  Hundred  and  Seventh  street,  two  high 
school  boys  charged  with  burglary  after  forc- 
ing an  entrance  into  the  De  Forest  Radio 
Telephone  and  Telegraph  Company  plant  at 
No.  1391  Sedgewick  avenue,  the  Bronx,  were 
discharged  by  Magistrate  Sweetzer  in  Mor- 
risania  Court  at  the  request  of  Richard  Kea- 
ton, manager  of  the  plant.  Mr.  Keaton  said 
that  in  view  of  the  fact  that  nothing  had 
been  taken  from  the  place  he  did  not  wish 
to  hurt  the  boys’  careers  and  that  he  believed 
their  act  was  more  the  result  of  a boyish 
prank  than  an  intent  to  commit  a crime. 

A A 

AT  the  annual  meeting  of  the  Tech  Radio 
Club,  of  the  Brooklyn  Polytechnic  In- 
stitute, held  recently,  the  following  new  of- 
ficers were  elected  for  the  ensuing  year: 
Ole  Engstrom,  president;  F.  Andre,  secre- 
tary and  treasurer,  and  Brainard  Foote,  as 
third  member  of  the  board  of  directors. 

A A 

Announcement  was  made  by  judges 

J.  Andrew  White,  H.  Gernsback,  L. 
Cockaday  and  Miller  Reese  Hutchison,  of 
the  awards  made  in  the  amateur  radio  re- 
ceiving set  contest  held  at  the  Radio  Show 
at  the  71st  Regiment  Armory;  the  awards 
were  as  follows:  1st  Prize,  $100,  Rudolph 
Knopp,  Cedar  Grove,  N.  J.;  2nd  Prize,  $75, 


A.  Faske,  1515  Eastern  Parkway,  Brooklyn; 
3rd  Prize,  $50,  F.  B.  & Walter  Ostman,  180 
Broad  street,  Ridgewood,  N.  J. ; 4th  Prize, 
$25,  William  A.  Irvin,  319  Monroe  St., 
Brooklyn.  The  following  were  each  award- 
ed a ten-dollar  prize  for  their  sets:  Adam 
Dashiell,  Albert  W.  Beiler,  Gilbert  H. 
Meyer,  Peter  Till,  Jerome  R.  Childs,  Allan 
Edwards,  Edward  Pina,  Henry  Farkough, 
and  W.  A.  Robins.  Five-dollar  prizes  were 
allotted  to  the  following:  Charles  Ballette, 
Arthur  Schoy,  Jos.  E.  Knipper,  Victor  Kern, 
William  H.  Ruf  (who  had  eight  diminutive 
sets  entered,  and  who  refused  an  offer  of 
$1,000  from  Jeanne  Eagles  for  his  patented 
finger  ring  radio  set)  and  Henry  Farkough, 
who  in  addition  to  winning  a ten-dollar  prize, 
won  two  five-dollar  prizes  with  two  very 
ingenious  tiny  sets. 

A A 

rfTJADIO  DAY”  is  the  name  given  by  the 
Radio  Engineering  Society  of  Pitts- 
burgh to  a day  set  aside  each  year  for  an 
outing  of  the  radio  fans  of  Pittsburgh  and 
vicinity.  The  idea  originated  with  the  above 
society  when  it  held  the  first  “Radio  Day” 
in  Pittsburgh  on  August  17th,  1919,  at- 
tended by  a small  group  of  radio  enthusiasts. 
The  annual  radio  outing  of  the  Society  has 
since  been  a regular  event  each  year  and  has 
met  with  widespread  popular  approval.  From 
a small  group  of  “Old  Timers”  in  the 
amateur  fraternity  of  this  locality  who  at- 
tended the  first  modest  gathering,  the  at- 
tendance at  these  annual  outings  of  the 
Radio  Engineering  Society  each  succeeding 
year  has  grown  to  such  proportions  that  it 
was  deemed  necessary  by  the  Society  to  ar- 
range for  the  exclusive  use  of  a large  amuse- 
ment park  this  season  to  accommodate  the 
crowds  it  is  confidently  expected  will  turn 
out  for  the  occasion. 

The  Committee  in  charge  of  the  affair  is 
composed  of  the  following  officers  and  mem- 
bers of  the  Radio  Engineering  Society:  W. 
K.  Thomas,  Chairman;  C.  E.  Urban,  Secre- 
tary; M.  Hirsch,  Treasurer;  Dr.  Omar  T. 
Cruikshank,  Guy  Davis,  W.  E.  Menges,  John 

B.  Coleman,  C.  C.  Young,  John  Schaming 
and  Thomas  McLean. 

Pittsburgh’s  "Radio  Day”  will  be  held 
August  24,  1922,  at  West  view  Park,  which 
is  ideally  situated  and  adapted  for  ihe  pur- 
pose. A program  of  events  is  being  planned 
that  is  full  of  novelty,  pep  and  entertain- 
ment. Many  new  and  interesting  radio  con- 
tests are  being  scheduled  with  prizes  for  the 
winners  that  will  cause  a scramble  of  ap- 
plicants to  participate.  The  prizes  will  be 
donated  by  the  various  local  radio  dealers 
and  manufacturers  who  will  stage  an  exhibi- 
tion of  the  latest  developments  in  radio  ap- 
pliances covering  three  hundred  square  feet 
of  space  in  two  large  Exhibition  Halls  on 
the  grounds.  Some  of  the  dealers  have 
started  a movement  to  have  all  radio  stores 
in  the  Pittsburgh  district  close  on  the  day 
of  the  outing,  and  will  insert  placards  in 
their  windows  bearing  the  inscription : 

* This  Store  Will  Close  August  24 th 
“RADIO  DAY” 

Meet  Us  in  Westview  Park 

The  park  is  but  a short  ride  from  the  city 
and  has  many  amusement  features  such  as 
a roller-coaster,  dip-the-dips,  lake  rowing, 
pony  riding,  merry-go-round,  curiosity  house, 
moving  picture  theatre  and  other  attractions. 
Dancing  will  take  place  afternoon  and  eve- 
ning at  a large  dancing  pavilion.  While  a 
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first-class  dance  orchestra  will  be  provided, 
it  is  also  planned  to  dance  certain  numbers 
to  radiophone  music  transmitted  by  local 
broadcasting  stations  and  received  on  ap- 
paratus equipped  with  multi-stage  amplifiers 
and  loud-speakers. 

Meals  will  be  provided,  table  d’hote  or  a 
la  carte,  ait  popular  prices,  in  the  park  dining 
room  which  is  spaoious  and  well  equipped. 
There  is  also  a picnic  grove  for  those  de- 
siring to  bring  basket  lunches. 

A A 

THE  station  of  the  First  Wing,  Air  Serv- 
ice, U.  S.  A.  at  Kelly  Field,  San  Antonio, 
Texas,  calls  letters  5X1,  is  equipped  with  a 
1 kw.  spark  set  which  works  on  340  meters. 
The  cage  type  antenna,  60  feet  high,  120  feet 
long  is  used. 

The  official  call  of  this  station  is  DM4  and 
works  with  other  Government  stations  using 
voice  and  I.C.W.  on  840  meters  and  1,200 
meters.  Continuous  wave  communication  is 
also  carried  on,  on  1,200  and  1,700  meters. 
Lt.  Max  F.  Schneider  the  Wing  Communica- 
tions radio  officer  is  in  charge  of  the  station. 
A A 

THE  United  States  Civil  Service  Commis- 
sion announces  open  competitive  exami- 
nations for  junior  engineer  on  July  5 and 
August  23,  1922  to  fill  vacancies  in  the 
Bureau  of  Standards,  Department  of  Com- 
merce, Washington,  D.  C.  or  elsewhere,  at 
$1,200  and  $1,500  a year,  with  a possible 
additional  allowance  of  $20.00  a month. 

Applicants  may  apply  to  the  Civil  Service 
Commission,  Washington,  D.  C.  for  applica- 
tion blanks  and  for  further  information  in 
connection  with  these  examinations. 

A A 

THE  Argentine  Republic,  in  South  Amer- 
ica, has  authorized  transmission  by  ama- 
teurs. Permission  for  transmitting  is  easily 
obtained  from  the  Government.  As  the  regu- 
lations stand  at  present,  amateurs  are  allowed 
a wavelength  not  in  excess  of  300  meters 
and  the  power  is  limited  to  50  watts. 

A A 

AN  examination  for  the  position  of  Radio 
Inspector  is  to  be  held  July  19  by  the 
U.  S.  Civil  Service  Commission,  in  order  to 
fill  vacancies  in  the  Bureau  of  Navigation, 
Department  of  Commerce,  at  $1,800  to  $2,200 
a year.  Other  vacancies  may  be  filled  from 
the  ranks  of  successful  candidates,  including 
positions  as  Assistant  Radio  Inspector.  Can- 
didates are  required  to  be  operators,  have 
either  a college  or  a high  school  education, 
and  at  least  two  years’  experience  in  special 
radio  work. 

The  U.  S.  Civil  Service  Commission  is  to 
hold  in  the  near  future  an  examination  for 
the  position  of  Assistant  Radio  Engineer  in 
the  office  of  the  Chief  of  Air  Service,  Wash- 
ington, D.  C.,  at  $2,400  a year.  Applications 
are  being  received  up  until  July  11.  Appli- 
cants must  have  had  considerable  experience 
in  radio  design,  installation,  operation  and 
research,  and  are  required  to  submit  a thesis 
or  an  original  publication. 

An  examination  for  the  position  of  Radio 
Operator  is  to  be  held  by  the  U.  S.  Civil 
Service  Commission  on  some  date  after 
July  18,  when  applications  close.  The  ex- 
amination is  for  the  purpose  of  filling  vacan- 
cies at  $960  a year  in  the  Lighthouse  Service 
at  various  points  on  both  coasts  and  in  Hono- 
lulu. Applicants  must  have  had  a common 
school  education  and  at  least  two  year’s  ex- 
perience as  a commercial  operator. 


Amateur  Radio  Operation  in 
England 

37  Bishop’s  Road, 
Highgate,  London,  N.  C.,  May  14,  1922 
The  Editor  of  The  Wireless  Age,  N'.  Y. 
Dear  Sir : 

I was  extremely  interested  in  Mr.  Godley’s 
article,  in  your  last  number,  on  British  Radio. 
However  there  are  one  or  two  points  I 
should  like  to  mention.  With  reference  to 
our  societies  which  Mr.  Godley  visited. 
Altho’  the  Wireless  Society  of  London  is 
theoretically  an  amateur  society  it  is  really 
an  “experts”  club.  The  real  amateur  clubs 
are  to  be  found  round  in  the  suburbs  of 
London  and  in  the  provinces.  Here  Mr. 
Godley  would  find  youth  and  keen  interest 
to  compare  with  any  American  Association. 
There  are  very  few  true  amateurs  in  the 
Wireless  Society  of  London  or,  for  that,  in 
the  Royal  Society  Arts.  It  was  a great  pity 
Mr.  Godley  could  not  visit  some  of  these 
clubs  from  both  sides. 

With  reference  to  our  receivers,  a man 
over  here  who  buys  a complete  set,  is  as  a 
general  rule,  classed  as  a fool  with  plenty 
of  money.  Whereas  in  the  States  a man 
buys  his  Paragon  or  Grebe  set,  the  true 
“DX”  man  over  here  makes  his  own,  with 
the  result  that  our  receiving  ranges  are 
greater  than  those  in  U.  S.  A.  despite  our 
tiny  aerials.  I am  not  going  to  reopen  the 
question  of  the  Trans- Atlantics  and  aerials, 
but  I should  like  to  mention  a few  of  our 
ranges  here.  First,  as  for  wavelengths,  we 
used  1,000  meters,  rather  than  180  meters, 
as  we  found  that  greater  ranges  were  ob- 
tained in  practice  and  more  reliable  communi- 
cation established.  All  the  time  we  knew 
a wave  of  say  300-400  meters  Would  be 


better,  but  we  could  not  have  it.  Now  we 
have  150  to  200  meters  and  440  meters 
allowed  us.  However,  there  are  stations 
working  on  350  meters  and  a few  ranges  we 
get  may  make  some  people  sit  up  and  take 
notice.  We  are  able  to  carry  on  regular 
C.W.  traffic  over  470  miles  with  10  watts 
input  on  350  meters,  and  usually  voice  com- 
munication is  possible,  too.  This  reception 
is  accomplished  with  no  H.F.  amplification. 
On  several  occasions  this  distance  has  been 
covered  by  I.C.W.  with  90  milliamperes  in 
the  aerial  circuit,  i.e.,  about  a couple  of 
watts.  Conversations  over  100  miles  in  day- 
light often  take  place  on  1,000  meters,  and 
our  latest  record  is  speech  over  84  miles 
with  28  watts  input,  280  milliwatts!  Over 
here  an  amateur  transmitter  is  not  much  to 
notice  unless  it  has  a regular  range  of  100 
miles  speech  and  200  miles  C.W.  in  daylight 
at  10  watts  input.  To  give  an  example  of 
what  every  one  does  over  here,  there  is  the 
concert  weekly,  on  Sunday  afternoon,  from 
PCGG  at  The  Hague,  Holland,  250  miles 
from  London,  on  1,050  meters,  200  watts. 
Almost  every  one  gets  this  O.K.  on  one 
valve  and  some  even  get  it  on  a crystal.  It 
is  quite  easy,  too,  to  get  it  on  two  valves 
with  no  aerial,  on  a decent  British  amateur 
set.  There  is  food  for  thought  here  for  some 
American  hams  who  seem  to  want  about 
umpteen  kilowatts.  Another  point  is  this. 
During  the  last  eighteen  months  I have 
logged  about  110  amateur  stations.  Of  these 
four  used  spark  and  two  of  them  usually 
use  phone  or  C.W.  Over  here,  saying  that 
a man  has  a transmitter  means  that  he  has  a 
’phone — spark  has  gone  forever. 

Yours  truly, 

Frederic  L.  Hogg, 
Radio  2SH 


USBH 


Prize  Contest  Announcement 


The  subject  for  the  new  prize  contest  of  our 
year-round  series  is: 

WHAT  HAVE  YOU  DONE 
TO  ELIMINATE  STATIC 


Closing  Date 


August  1, 1922 


Contestants  are  requested  to  submit  articles 
at  the  earliest  practical  date. 

Prize  winning  articles  will  appear  in  the 
October,  1922,  issue. 

All  manuscripts  should  be  addressed  to  the 
Contest  Editor  of  The  Wireless  Age. 


This  season  will  no 
loubt  bring  out  many  im- 
proved methods  among 
amateur  experimenters  for 
the  elimination  of  static 
on  the  broadcasting  wave- 
lengths. 

Everybody  is  complain- 
ing about  the  QRN  and 
many  inquiries  have 
reached  this  office  as  to 
what  methods  should  be 
employed  to  eliminate  it 
to  the  greatest  extent. 

PRIZES  will  be  award- 
ed for  the  best  replies. 


|RIZE  CONTEST  CONDITIONS — Manuscripts  on  the  subject  announced  above 
rare  judged  by  the  Editors  of  THE  WIRELESS  AGE  from  the  viewpoint  of  the 
ingeniousness  of  the  idea  presented,  its  practicability  and  general  utility,  originality 
description.  Literary  ability  is  not  needed,  but  neatness  in  manuscript 


and  clearness  in  f . , 

and  drawing  is  taken  into  account.  Finished  drawings  are  not  required,  sketches  will 
da  Contest  is  open  to  everybody.  The  dosing  date  is  given  in  the  aoove  announcement 
THE  WIRELESS  AGE  will  award  the  following  prizes:  First  Prize,  $10.00;  Second 
Prize,  $5.00;  Third  Prize,  $3.00,  w»  addition  to  the  regular  space  rate  paid  for  technical 
articles. 
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•ZF,  W.  W.  LINDSAY,  Jr.,  Log  Angelei,  Cal. 
(March) 

CW — 4bq,  4ft,  4gl,  4zc,  4cb  Can.,  (5za), 
(7qe),  (7xf),  (7xg),  (cl8),  8jl.  8vy, 

8wi,  8xv,  8zg,  8agz,  8axk,  8brl,  9fm,  9pi, 
9ps,  (9wd),  (9wu),  (9xi),  9xm,  9bd  Can,, 
9aav,  9arq,  9aja,  9ayu,  9bji,  9dng,  9dth, 


9dtm,  (9dva),  9egm,  9xaq,  9zac,  (9zaf). 

Spark — Sak,  5er,  Sif,  (Sxd),  Syq,  (7bk), 
7ck,  (7ge),  (7gj ),  (7il),  7jd  425  meters, 
(Tke),  (7ik),  (71y),  (7mf),  (7mp),  7nw, 
(7oh),  (7ot),  (7oz),  (7po),  (7vo),  (7wg), 
7xb,  7ya,  (7yl),  (7zj),  (7zm),  (7zp), 

(7 zt),  (ci8),  9zj. 


8HJ,  Joel  J.  Younz,  Elmira.  N.  Y.  (April 

and  May)  (Detector  only.) 

Spark — (layz),  (lbbw),  (lbes),  lbqk, 
(lbw|),  (lchj),  (lcik),  lcja,  (lcsa),  ljt, 
(lpm),  (lpr),  (lvq),  lyb,  lxz;  (2aeq), 
2agc,  2aif,  (2ayv),  (2bbx),  (2beh),  (2bem), 
2bfx,  (2bfz),  (2bgi),  (2bnd),  (2bqd), 

(2brc),  2bua,  (2fz),  (2hw),  21h,  (2rd), 
(2wt),  2cen,  2cft,  2cjn;  3any,  (3bij), 
(3bnu),  (3buv),  3fm,  (3fp),  (3fr),  (3gh), 
(3il),  (3iw),  (3nh),  (3qv),  (3zo) ; 4gh, 
4gx,  4iv;  6cu,  6ka,  6xad;  (9aiy),  (9amo), 
9amt,  (9ane),  (9aog),  9arz,  9awm,  (9axf ), 
9bed,  (9bfg),  (9blc),  9bhd,  9bsg,  9bya, 
(9bzo),  (9dax),  (9ddz),  (9dgq),  9dio,  9dky, 
9dqq,  (9dsw),  9dzq,  9ei,  (9ii),  (9qf),  (9uc), 
9uu,  (9wq),  9wu,  Canadians,  C.W. — 3dq, 
(3cz),  (3ji). 

SADI — G.  Z.  Jackaon.  Cleveland.  Ohio 

(May) 

Cleveland,  Ohio  (May) — laj,  law,  lrh, 
lxz,  lade,  ladl,  (larb),  lary,  (lboq),  lbua. 
2bm,  2el,  (2fp),  (2om),  2rm,  2wb,  2acd, 
2ahu,  2ahw,  2aje,  (2arb),  2beh,  2cdz,  3ac, 
3ba,  3bp,  3cc,  3ez,  3fp,  3gx,  (3uc),  3zo,  3zy, 
3arb,  3ajd,  3aln,  3aov,  (3bij),  3bsh,  (3bfu), 
3blf,  (4cx),  4ea,  (4fd),  4gl,  4gn,  5da,  (5hk), 
5py,  5xa,  8bo,  8dy,  (8eb),  (8eo),  (8ew), 
(8ft),  8fv,  8ky,  (81b),  (81f),  (8mz),  (8no), 
8oc,  (8rt),  (8sp),  8ty,  8ue,  (8uo),  (8vq), 
8vy,  (8uc),  (8wd),  (8yn),  8ze,  (8zo), 

(8afd),  Safe,  (8ahq),  (8ajw),  8ago,  (8ajx), 
(8akq),  (8amz),  (8ano),  8aoi,  8aqo,  (8ars), 
8asl,  8awu,  8ayc,  8aym,  8azf,  8bcf,  (8bbu), 
(8cgz),  8ceb,  (9cp),  9fp,  (9ki),  9kx,  (91f), 
9mc,  9ox,  (9pd),  9rc,  9sn,  (9uh),  (9uu), 
(9vl),  (9yb),  (9yj),  9zc,  9zn,  9aau,  (9aaw), 
9acb,  9afk,  (9agT),  9aiu,  9air,  9ark,  9aw, 
9awz,  (9aze),  (azf),  9bhd,  9biq,  (9dcx), 
9den,  (9dfx),  (9dlx),  (9dkk),  (9drr), 

(9dzy). 

SCCW,  C.  W.  Scott  and  Stewart  M.  Scott, 

€020- A Waahlnston  Ave.,  St.  Loula,  Mo., 

(April) 

CW — lru,  lafv;  lary,  leak,  2fd,  2ft,  2zl, 
2zz,  3iw,  3mo,  4bq,  4ss,  4zc,  4ft,  5ho,  51a, 
5rz,  5xb,  8bk,  8ci,  8ge,  8hm,  8hp,  8wr,  8xe, 
8abv,  8aeg,  8aio,  8ale,  8aqf,  8aot,  8awp, 
8bci,  8bfx,  8bow,  8box,  8zae,  9el,  9io,  9kp, 
91q,  9wt,  9yb,  9bed,  9dcr,  9aw,  Can.  3bp. 

Spark — law,  lsn,  lawz,  3el,  3ms,  4gn,  4jb, 
5aa,  5by,  5eg,  5ek,  Sis,  5ms,  Spy,  5uu,  5zab, 
5zak,  8bp,  8cp,  8dw,  8ew,  8fn,  8go,  8jj,  81h, 
81j,  8mr,  8po,  8qq,  8ru,  8tk,  8tt,  8yn,  8zp, 
8acf,  8acr,  8acn,  8afb,  8afd,  8aff,  8afk,  Sago, 
8ahh,  8aib,  8ajx,  8amo,  8amz,  8ano,  8ard, 
8ars,  8atu,  8awp,  8ayn,  8bbu,  8bep,  8bna, 
8brl,  8bun,  8dbo,  8zaa,  9ap,  9au,  9be,  9bf, 
9bp,  9ca,  9cp,  9cs,  9ee,  9el,  9et,  9fk,  9fs, 
(9ko),  9ky,  91f,  91w,  9me,  9ms,  9nq,  9ox,  9ps, 
9rc,  911,  9uh,  9uu,  9vm,  9vw,  9xi,  9yb,  9yc, 
9yo,  9aau,  9aap,  9aey,  9aflF,  9auh,  9bbu,  9bcx, 
9bdf,  9bij,  9blg,  (9cee),  9deu,  9ded,  9dzu, 
9tty,  9wt,  9yak. 


Why  Should  I Use  a 

Filament  Voltmeter 

On  My  Receiving  Set? 

Here’s  the  Answer: 

1.  It  simplifies  tuning  by  elim- 
inating guesswork  as  to 
tube  adjustments; 

2.  Filament  voltage  control  in- 
creases the  life  of  the  tube 
from  two  to  three  times; 

3.  The  Weston  Filament  Volt- 
meter is  accurate  and  can  be 
relied  upon  for  duplication 
of  results. 

! Model  301 

All  this  means 

Better  Reception ! 

Buy  it  from  your  dealer,  or  from 
us  direct  if  he  cannot  supply  you. 

IVrite  for  Radio  Circular  1. 

WESTON  ELECTRICAL  INSTRUMENT  CO. 

27  Weston  Avenue,  Waverly  Park,  Newark,  N.  J. 

Branch  Offices  in  all  Principal  Cities 
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Radio  Ramblings 

The  melancholy  days  hawe  come 
The  saddest  of  the  year 
So  sang  our  friend  ithe  poet  once 
But  now  he’s  wrong  I fear. 

The  summer  static’s  over  and 
The  air  is  clear  and  bright 
There’s  always  something  doing  *ho’ 

I .listen  every  night 

On  Saturdays  a football  game 
Will  find  me  full  of  pep 
Tho’  far  away  from  scenes  of  strife 
It  seems  but  just  a step. 

When  winter  comes  and  piles  of  snow 
Are  heaped  about  my  door 
On  Sunday  mom  why  freeze  my  toes? 

I’ll  venture  out  no  more. 

For  in  my  humble  cottage  is 
A simple  wireless  set 
I’ll  hear  the  choir  singing  and 
Perhaps  a sermonette. 

It  has  one  great  advantage  if 
The  sermon  fails  to  suit 
1’H  cut  the  preacher  off  real  short 
And  practice  on  my  flute. 

Now  after  all  is  said  and  done 
There’s  just  this  much  about  it 
Take  my  advice  and  get  a set 
No  home’s  complete  without  it. 

— Peter  Deets. 

♦ ♦ ♦ 

A Problem  Solved 

By  Static  Sam 

Every  time  I have  a radio  problem,  some 
smart  fellow  comes  along  and  solves  it  for 
me  and  takes  some  of  my  money. 

I had  one  connection  on  my  set  for  phones. 
Had  two  pair  hooked  up  in  series.  That  was 
OK  when  I wanted  ’em  both  in  operation. 
When  I didn’t,  had  to  un-hook  a pair.  Lots 
of  trouble.  Then  along  comes  the  Multijack 
(Pacent).  I bit! 

Now  I can  have  one  pair  or  two  or  three 
in  operatibn.  Hot  dog — no  more  trouble. 
What’s  next? 


Queries  Answered 

Answers  will  be  given  in  this  department 
to  questions  of  subscribers,  covering  the  full 
range  of  wireless  subjects,  but  only  those 
which  relate  to  the  technical  phases  of  the 
art  and  which  are  of  general  interest  to 
readers  will  be  published  here.  The  sub- 
scriber’s nsme  and  address  must  be  given 
in  all  letters  and  only  one  side  of  the  paper 
written  on;  where  diagrams  are  necessary 
they  must  be  on  a separate  sheet  and  drawn 
with  India  ink.  Not  more  than  five  ques- 
tions of  one  reader  can  be  answered  in  thfe 
same  issue.  To  receive  attention  these  rules 
must  be  rigidly  observed. 

Positively  no  questions  answered  by  mail. 


C.  L.  B.,  Vermont,  111. 

Q.  1.  Which  is  the  more  efficient;  a three 
coil  regenerative  set  using  duo-lateral  wound 
coils,  or  a regenerative  set  using  a vario- 
coupler  and  two  variometers? 

Ans.  1.  We  recommend  the  honeycomb 
coil  for  long  waves  above  600  or  1,000  meters 
but  prefer  the  vario-coupler  and  variometers 
for  waves  below  600  meters. 

H.  N.  P.,  Lyndhurst,  N.  J. 

Q.  1.  In  the  March  issue  of  The  Wireless 
Age  on  page  39,  article  entitled  “The  Case 
Against  the  Storage  Battery”  (Second  prize) 
J.  Greenfield.  Can  you  inform  me  the  kind 
of  transformer  used  to  eliminate  the  hum. 
This  transformer  is  used  between  the  set  and 
head  phones. 


“ East  and  West,  the  Globe  is  Best.” 

GLOBE  RADIO 
HEAD  PHONES 

Highly  sensitive  Matched  receivers 
Natural  in  tone.  Each  receiver  tested 
by  radio.  Light  weight  (11  oz.)  Com- 
fortable to  wear.  Specially  designed 
adjustable  headband.  Will  not  distort 
signals  when  amplified.  Articulation  is 
perfect. 

There  are  many  types  of  head  sets  on  the 
market  but  not  too  many  good  ones.  The 
GLOBE  RADIO  HEAD  SET  incorporates 
a knowledge  of  acoustics  not  possessed  by 
other  companies.  It  embodies  correct  de- 
sign with  die  best  of  materials. 


THE  GLOBE  PHONES  ARE  FOR  THOSE  WHO  DISCRIMINATE. 


Ask  about  thm  Globa  Antanna  Attachnsant  Plug  for  using  alactrie  light  tvlrm. 


GLOBE  PHONE  MFG.  CO. 


EARL  C.  HANSON,  Technical  Radio  Expert 
Reading,  Mass.,  U.  S.  A. 


WARNING  ! 

While  we  try  to  adequately  supply  the  newstand  demand  for  The 
WIRELESS  AGE  the  safe  way  of  getting  your  copy  is  to  give  to  your 
newsdealer  a standing  order  or  place  your  yearly  subscription  with  him. 
Now  is  a good  time  to  do  it. 


T 


RADIO  ESSENTIALS 

CONVENIENCES  YOU  NEED 

PACENT  PLUG  AND  JACK  COMBINATIONS 

The  Only  Complete  Line  of  Radio  Jacks  and  Plugs 
Adopted  as  Standard  Equipment  by  Largest 
Manufacturers 


Pacent  Twin  Adaptor 
Hakes  one  jack  take 
two  plugs 
Cat.  No.  61 
Price  11.60 


Pacent  Uni- 
versal Plug 
The  original 
radio  plug 
Cat.  No.  60 
Price  61.26 


Pacent  Multi-Jack 
Three  jacka  in  one  moulded  unit 
Attachable  to  single  pair 
binding  posts 

Cat.  No.  62  Price  61-60 


The  above  and  other  Pacent  Radio  Essentials  are  distributed  by  foremost 
jobbers  and  dealers. 

Bulletins  Sent  Upon  Request 


OUTLINE  OF  SALES  PLAN  FOR  DEALERS  AND  JOBBERS 


PACENT  ELECTRIC  COMPANY,  Inc. 

LOUIS  GERARD  PACENT,  President. 

I 50  Nassau  St.  New  York,  N.  Y. 

CHICAGO  WASHINGTON.  D.  C.  PHILADELPHIA 

Member  Radio  Section,  Associated  Manufacturers  of  Electrical  Supplies 
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Popular 

RADIO  RECEIVER 


Type 

224 


Price 

$35 


Inspect  this  new  Tuska  Set  at  your  dealer’s.  The 
Type  224  Receiver  is  completely  moulded.  It  is  the 
ideal  set  for  the  beginner.  Two  knobs;  one  for 
wave  length,  the  other  for  regeneration. 

Licensed  under  Armstrong  Patents.  Send  5 Cents  for 
our  new  Catalog  No.  3. 


The  C.  D.  Tuska  Company 
26  Hoadley  Place 
W Hartford,  Conn. 


LEARN  THE  CODE 

THIS  SUMMER. 

Get  all  the  fun  there  is  to  be  had  from  your  wireless  set.  Learn  to 
read  the  dots  and  dashes  and  double  your  pleasure. 

The  Marconi-Victor  Records 

Provide  the  ideal  instruction. 

SIX  DOUBLE  FACED  RECORDS-TWELVE  LESSONS 

From  the  alphabet  to  press  and  code  work.  Actual  operating  condi- 
tions reproduced.  Satisfaction  guaranteed. 

Price:  $5.00  per  »et 

Wireless  Press,  Inc. 


Ans.  1.  This  is  a telephone  transformer 
and  is  employed  so  that  low  resistance  phones 
can  be  used.  You  should  be  able  to  purchase 
this  from  some  telephone  dealer. 

F.  D.  W„  Oakland.  Cal. 

Q.  1.  Would  like  to  obtain  more  informa-' 
tion  concerning  a solution  given  in  March 
issue  of  this  year,  concerning  “Filament  and 
Plate  Current  Direct  from  A.C.  Supply’’  on 
page  38.  440  Turns  of  No.  3 D.C.C.  wire 
are  specified.  Why  is  such  a large  size  wire 
used?  Will  No.  14  D.C.C.  do? 

Ans.  1.  This  was  an  error  and  should  have 
read  No.  32  D.C.C. 

C.  L.  S..  West  Corinth,  Vt. 

Q.  1.  I have  a Navy  type  receiving  trans- 
former for  wave  lengths  running  up  to  prob- 
ably 4,000  by  using  a loading  coil.  Can  a 
coil  be  placed  in  inductive  relation  to  sec- 
ondary in  plate  circuit  of  detector  tube  to 
make  a regenerative  hook-up.  I have  four 
steps  of  amplification,  but  would  like  same 
results  with  less  expense  if  possible.  It  it 
can  be  accomplished,  please  give  diagram  and 
description  in  your  paper. 


6Y.  22>i  V. 


Ans.  1.  Suggest  that  you  employ  the  tuned 
plate  circuit  as  shown.  Wind  a tube  10  inches 
in  length  by  3 inches  wide  with  about  eight 
inches  of  No.  24  D.C.C.  taking  a tap  off 
every  inch.  Connect  as  shown. 

Q.  2.  I have  a receiving  station  with  four 
amplifying  units.  Is  there  any  practical  way 
to  utilize  the  32-volt  farm  lighting  plant 
power  for  the  plate  voltage.  I also  have  a 
Magnavox  Loud  Speaker  and  you  will  note 
it  takes  quite  a volume  of  voltage  for  the 
entire  outfit  ranging  from  16  to  22/2  on  de- 
tector to  slightly  over  100  on  last  step  to  get 
volume  for  horn.  Kindly  reply  through  your 
paper. 

Ans.  2.  The  only  way  to  use  your  32  volts 
lighting  circuit  is  to  use  it  on  the  filaments 
and  connect  a suitable  resistance  in  series 
to  reduce  the  voltage  to  the  proper  value. 
I think  you  will  have  to  confine  using  dry 
cell  “B”  batteries  for  best  results. 


86,960  NAMES 

Increase  your  sales  by  placing  your  product  be- 
fore the  following  firms  and  individuals  who  are 
Interested  in  everything  in  Radio. 

310  Radio  Manufacturers  In  the  U.  8.  $3.00 
650  Radio  Supply  Jobbers  In  the  U.  8...  5.00 

6.500  Retail  Radio  Dealers  In  the  U.  8...  35.00 

5,000  Amateur  and  otner  owners  of  radio  ap- 
paratus   10.00 

25.000  Amateur  and  other  owners  of  radle  ap- 
paratus   40.00 

50.000  Amateur  and  other  owners  of  radio  ap- 
paratus   75.00 

These  names  and  addresses  have  just  been  com- 
piled and  if  used  while  they  are  now  new  and  up- 
to-date  will  guarantee  them  98%  correct  and  will 
refund  postage  on  all  mall  returned  as  Undeliver- 
able  if  Tees  than  98%.  Remit  with  order. 

SUBSCRIPTION  AGENCY 
1021  Carrington  Street 
Janesville,  Wisconsin 
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IMITATIONS! 

NAA  Arlington  tested  Detector  Crystals 
have  won  their  reputation  through  sheer 
goodness — through  their  marvelous  and  uni- 
form sensitiveness  — by  the  honesty  with 
which  they  are  tested,  packed  and  guaranteed. 


ll/HEN  you  tee  the  nunc 
” Teagle  on  • radio  in- 
strument you  know  that  it 
is  a BETTER  piece  of  ap- 
paratus. Send  for  catalog. 

Tea  ale  Radio  Division 
of 

ME  NEWMAN-STERN  CO -CLEVELAND.  OHIO  I 


That  there  should  be  imitations  of  these 


IMMEDIATE 
DELIVERY 

OF 

SIMPLEX  PANEL  UNITS 
and 

UNMOUNTED  VARIOMETERS 
AND  VAR10-C0UPLERS 

For  Sale  by  all  Dealers 

Simplex  Radio  Co. 

1013-15  Ridge  Ave.  - Philadelphia.  Pa. 


nationally  famous  minerals  is  to  be  expected. 
We  welcome  fair  competition.  But  unscrupu- 
lous imitations  are  unfair  both  to  you,  the 
user  or  dealer  and  to  us,  the  pioneer  produc- 
ers of  tested  crystals. 

Certain  unscrupulous  man- 
ufacturers are  marketing  so- 
called  tested  minerals  in 
packages  closely  resembling 
the  famous  NAA  containers. 

We  have  obtained  and  tested 
dozens  of  these  so-called 
tested  crystals  — some  are 
without  a sensitive  spot  on 
their  surface — others  are  of 
mediocre  quality — not  one  meets  the  rigid 
requirements  of  our  testing  laboratories. 

We  sell  sensitiveness,  not  bulk  minerals.  Pounds 
of  crystals  are  worthless — Galena,  for  instance, 
is  cheap — the  market  price  is  less  than  3c  a lb. 
For  crystals  worthy  of  efficient  radio  use  insist 
upon  the  genuine  NAA  (Arlington  tested)  Detector 
Crystals.  For  your  own  protection  look  for  the 
signature  of  J.  S.  NEWMAN,  the  originator,  on 
every  container.  It  will  insure  guaranteed 
sensitiveness.  Each  is  packed  in  lithographed 
metal  container.  The  mounted  crystals  are  set  in- 
to brass  cups  and  packed  in  enameled  turned  wood 
boxes. 

NAA  Galena.  Silicon  or  Goldite,  price  per  crystal, 
ost  paid,  $0.25.  Mounted,  set  in  woods,  metal  in 
rass  cup,  price  per  crystal,  post  paid,  $0.40. 

We  will  gladly  replace  without  charge  any  NAA 
Crystal  that  does  not  function  to  the  entire  satis- 
faction of  the  user.  Send  for  complete  80  page 
radio  catalog  describing  these  crystals.  The  Teagle 
Line,  “Red-Head”  Radio  Receivers  and  all  the 
leading  makes  of  Radio  Equipment  The  New- 
man-Stern Company,  Cleveland,  O.. 


AND  CALL  BOOK 


2nd  Edition 
Now  Ready 
for 

Delivery 


A complete  UP-TO-DATE  list  of  American 
Amateur  Stations. 

A complete  UP-TO-DATE  list  of  Broadcasting 
Stations  and  Special  Stations. 

Notes  on  Construction  of  Receiving  Set  and  Cali- 
bration of  Receiving  Set  without  the  use  of 
Wavemeter. 


Price  $1.00 

Dealers  write  for  prices 

WIRELESS  PRESS,  326  Broadway,  New  York 


n 


REDHEADS 

THE  LAST  WORD  IN 
RADIO  RECEIVERS 


Jobbers  and  Dealers 

Varlocoaplera,  Rotor.,  Wlidlag 
Form.,  Stators, 
la  Genuine  Mahogaiy. 

Quick  Deliveries,  write  tor  prices. 

Artistic  Wood  Turning  Works 

531  No.  Halated  St„  CUeago,  111. 


RADIO  CABINETS 


Hard  or  soft  wood,  Ma- 
hogany or  Walnut  Finish, 
manufactured  according 
to  your  specifications. 
Wooden  parts  for  Radio 
Outfits,  including  Vario- 
meters and  Couplers. 


Send  us  Sample 
or  Blue-print 
For  Estimate 


BOGERT  & HOPPER,  Inc. 

65  Barclay  Street 
NEW  YORK  CITY 


Telephone 
Barclay  7416-7 
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Radio  Frequency  Ammeters 


AMPCP'.S 


Type  1 17  A 


(PATENTS 

PENDING) 


Type  127B 


HOT  WIRE  AMMETERS 

All  transmitting  sets,  and  continuous  wave  sets  in  particular,  require  am- 
meters to  obtain  the  best  results.  You  cannot  depend  on  the  other  fellow’s 
ear.  The  circuits  from  input  to  output  must  be  adjusted  by  ammeters. 

The  hot  wire  ammeter  is  the  universal  meter  for  this  service.  It  is 
adapted  for  direct  current,  low  frequency  alternating  current  and  for  radio 
frequency.  It  can  be  checked  at  any  time  on  direct  current  and  will  be 
equally  accurate  on  radio  frequency.  As  this  action  depends  on  the  funda- 
mental I’R  law,  it  always  measures  actual  effective  amperes. 

We  recommend  for  this  service  our  Type  127  hot  wire  ammeter.  This 
meter  employs  a platinum  expansion  element  and  is  rugged  and  reliable. 
The  diameter  is  three  inches  and  this  meter  is  made  in  front-of-panel  and 
flush-mounting  models.  It  is  supplied  in  a variety  of  convenient  ranges. 
The  price  is  also  right. 

PRICE  $7.75 

SEND  FOR  FREE  RADIO  BULLETIN  911W 

GENERAL  RADIO  COMPANY 

MASSACHUSETTS  AVENUE  AND  WINDSOR  STREET 

Cambridge  39  Massachusetts 

Standardize  on  General  Radio  Equipment  Throughout 


MITCHELL 

RADIO  CABINETS 


We  manufacture  a complete  line  of  radio  cabinets  in 
Quartered  White  Oak,  Genuine  Mahogany,  and 
American  Black  Walnut.  Quick  deliveries — quantity 
production  prices. 

We  will  gladly  quote  prices  on  any  special  designs  you 
may  want.  Send  us  your  specifications  and  get  our  prices. 

THE  ROBERT  MITCHELL  FURNITURE  CO. 

CINCINNATI,  OHIO 

Cabinet  woodwork  since  1836 


KLOSNER 

Vernier 

RHEOSTAT 

Every  tube  ysu  km  de- 
serves a KltiMr  Veraler 
Rheectat.  The  Kleeiter  WIRE 
WOUND  future  predates  a 
lew  start  In*  eurreat  ereveatls* 
tuddta  strata  aad  thereby  »re- 
Uefls*  tha  lift  af  the  tube. 

The  Kloaner  provides  mi- 
crometer adjustment  for  your 
critical  detector  tubes.  On# 
alnglo  knob  controls  both  rough 
and  vernier  adjustments.  It  la 
unsurpassed  for  loudest  recep- 
tion of  telephone  and  CW.  and 
Is  essential  for  detector  tubes 
of  radio  frequency  amplifica- 
tion. Awarded  the  New  York 
Evening  Mall's  Certificate  of 
Excellence.  Insist  on  the  gen- 
uine— made  only  by  the  orig- 
inators. Look  for  tha  name 
"Kloaner"  moulded  on  the 
base.  The  coat  la  no  more 
than  for  other  Rheostats  with- 
out these  exclusive  features. 

At  your  dealer  or  send  for 
Interesting  literature.  Kloa- 
ner Improved  Apparatus  Co.. 

Dept.  w..  2024  Boston  Road. 

New  York  City. 

DEALERS : This  is 

the  fastest  moving  rheo- 
stat on  the  market.  It 
is  stocked  by  all  leading 
jobbers . Get  your  supply 
from  them. 

one  single  knob 
no  sudden  strain 

$1.50 


Vfflponm#? 

djRADIO  SERVICE^ 

80  Washington  Street 
NEW  YORK 

RADIO  DISTRIBUTORS  of  an 
standard  makes  of  apparatus. 
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Radio  Head  Phones 


Manhattan 

Frost-Fonea 

Connecticut 

Dictagraph 


World’s  Largest 
Distributors 
of 

radio  Dead 
pieces 

We  repreaent  30  menu* 
feet urer*.  ihowlns  75  tinea 
end  designs,  priced  from 
15.00  to  115.00.  Follow- 
Inf  Is  a partial  list  oT 
manufacturers: 

Cory 

Everett 

Iieich 

Elmwood 


Holtaer-Cabot 
Thompson  - Lever- 
ing 

American  Electric 
Weatern  Electric 

Phones  on  hand  for  Immediate  shipment.  Ask 
us  for  the  phone  you  want.  8 fecial — 100-ohm  sin- 
gle reeelrers  mad*  by  old  reliable  telephone 
maker.  List— 12.50.  Afeats  Wanted  Everywhere. 
Get  literature  and  discount  sheet. 

B.  E.  POLCZYN SKI  & CO. 

147  Capitol  Bldg.  1050  Broadway 
Detroit,  Michigan,  V.  8.  A. 


“Airline” 

Variable  Condenser 
21  Plate  $4.00  43  Plate  $4.75 

D. A. SANDERS 

Nyack,  N.  Y. 


10^.  CHARGES  RADIO  & AUTO 
STORAGE  BATTERIES  ^HH°“ 

$15  F F booster 

t x **  fp  The  Pioneer  Charger.  Is  It 

n#t  ■ratifying  to  feel  Your 
Radio  Batteries  will  never 
Fail  and  that  you  are  Al- 
h ways  Reat,y  to  Receive  all 

rfl  Radiophone  Broadcast  Mu- 
ll sic  and  News,  never  havinn 

H E.  rn  i to  be  careful  of  or  tell 

/pk  Friend*  Your  Batteries  are 

dead7  F*F  battery 

BOOSTERS  Charge  Auto- 
matically  and  Operate  Un- 
attended.  Screw  Plug  In 
Lamp  Socket.  Snap  Clips  on 
Battery  Terminals  and  see 
~ the  gravity  come  up.  Both 

CHARGES  AUTOS  & RADIO  Waves  of  Current  are  rectl- 
_ _ . , , . „ . „ fled  thru  Adjustable  and 

Easily  Renewable  Infusible  Carbon  Electrodes,  which  Main- 
tain  a Constant  Efficiency  and  Last  thousands  of  hours. 

riflht  in  Autos-  No  I*  Required. 
AMMETER  Show*  Current  Flowinn.  eliminatinn  all  (Imau 
Work.  COMPLETE  IN  COMPACT  SELF-CONTAINED 
PORTABLE  AUTOMATIC  CHARGING  UNIT  F-F 
Battery  Boosters  are  Full  Wave  Automatic  Magnetic 

REDUCED  ^PRICES:25  V0,t  6°  ^ A C*  Cur"nt- 

Bantam  Type  6 Charges  “A"  6 Volt  Battery  at  6 Amperes  $15 
Type  ‘ B Charqes  2 to  100  Volt  Radio  “B”  Batteries  $15 
Radio  Type  A-B  Charges  Both  Your  A L B Batteries  $20 
Bantam  Type  12  Charges  12  Volt  Battery  at  5 Amperes  $15 

Type  166  Charges  6 Volt  Battery  at  12  Amperes $24 

Type  1612  Charges  12  Volt  Battery  at  7 Amperes $24 

Type  1626  Is  a Combination  of  Types  166  & 1612 $36 

The  Larger  Types  are  for  heavy  batteries,  or  where  time 
is  limited.  Shipping  Weights  Complete  II  to  15  Pounds. 
Order  from  your  Dealer  or  Send  Check  for  Prompt  Express 
Shipment.  If  via  Pareel  Post  have  remittance  include 
Postage  and  Insurance  Charges.  Or  have  us  ship  Type 
desired  C.O.D.  Other  F-F  Battery  Boosters  Charge 
Batteries  from  Farm  Lighting  Plants  and  D.C.  Circuits. 
For  GROUP  CHARGING  use  our  Full  Wave,  Automatic 
F-F  ROTARY  RECTIFIER  of  12  Battery.  8 Ampere 
Capacity. 

Order  Now  Or  Writ*  Immediately  fer  FREE 
BOOSTER  4 ROTARY  Bulletins  34  4 34A. 

The  France  Mfg  Co. 


HE8LAR  Equa-Tone 
PHONES 

Durable,  comfortable  and 
efficient.  Outside  noises 
eliminated.  Register  most 
delicate  sounds. 


Heslar  Variable  Con- 
densers. 

23  Plate  ::  43  Plate 

Deatgncd  by  engineer*  with  four- 
«*«n  year*’  experienoe.  Special  i 
plalM,  rounded  f0  enable  |wrfeci 
adju-taicnt  ai  lowed  capacliy.  { 


Keeping  ilia 
FAITH!  4^ 

Y OU  radio  enthusiasts  have 
heard  of  the  many  improve- 
ments and  the  unusually  fine  ap- 
pearance of  Heslar  products. 
NOW  YOU  CAN  SEE  THEM! 
We  present  Heslar  Radio  Equip- 
ment knowing  positively  that  it 
will  please  you. 

Every  Heslar  product  shows  last  minute 
improvements  that  are  exclusive.  We 
stand  back  of  every  one  of  them.  Go 
to  your  dealer  NOW.  Ask  for  HESLAR 
RADIO  EQUIPMENT,  or— 


Write  for  Catalog 
and  Literature 


HESLAR  SOCKETS. 

Four  distinct  improve  - 
menta.  Formica  posts, 
assure  perfect  insula- 
tion. Blades  locked  bj 
countersinking  In  For 
mica  base.  Admits  all 
steel  base  tubes. 


RAI 


ME 


NOVO  “B”  Batteries 


NOISELESS— DEPENDABLE— GUARANTEED 
19  Sizes — Plain  and  Variable 
22J4  to  105  Volts 


424  W.  33rd  St. 
NEW  YORK 


NOVO 

MANUFACTURING  CO. 


531  So.  Dearborn  St. 
CHICAGO 
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WESTINGHOUSE 

RADIO 

* BATTERIES  * 

Eliminate  all  Battery  Troubles  from  Radio  Sets 


Wirdcu 

Tde- 

gnpk 

Slock* 

for 

Sal* 


Radio 

Telo- 


Stock. 

for 

Solo 


The  Westinghouse  “A”  Battery 
is  a full  capacity,  low  voltage, 
slow  discharge,  long-life  storage 
battery  built  exclusively  for 
radio  work. 


For  “B”  battery  requirements 
Westinghouse  has  perfected  a 
baby  storage  battery.  No  more 
throwing  away  exhausted  cells. 

No  more  continuous  “B”  battery 
expense. 

The  Westinghouse  “B”  is  a permanent  battery.  It  never  has  to  be 
replaced.  It  will  discharge  its  load  with  constant,  steady  voltage. 
Then  it  can  easily  be  recharged.  It  gives  continuous  service  to  the 
point  of  exhaustion  without  growing  “scratchy.”  If  your  vacuum 
tube  is  inclined  to  be  noisy  you  can  adjust  the  contact  on  the 
Westinghouse  “B”  to  take  off  the  exact  voltage  the  V.  T.  requires. 


Get  a Westinghouse  “A”  and  “B”  from 
your  dealer  or  the  nearest  Westinghouse 
Battery  Service  Station  and  eliminate 
all  your  radio  battery  troubles. 


14Ya  in.  long 
2lA  in.  wide 
in.  high 


WESTINGHOUSE 
UNION  BATTERY  CO 

Stcissvale,  Pa. 


“ The  best 
Westinghouse 
con  build.” 


Agents  and  Stock  Salesmen  Wanted. 

If  it  is  a WIRELESS  TELE- 
GRAPH or  a RADIO  TELE- 
PHONE STOCK,  and  if  it  is  on  the 
Market— WE  HAVE  IT— WE  BUY 
IT— WE  SELL  IT— WE  TRADE 
IN  IT — and  we  can  tell  you  all  about 
it.  A few  hundred  dollars  invested 
in  WIRELESS,  the  right  kind  of 
stock,  will  produce  fortunes  in  a 
decade,  beyond  your  fondest  expecta- 
tions. 

Stock  ■•leimen  can  make  good  money 
now  that  the  boom  ie  on.  Cut  this  ad  out 
for  future  reference. 

P.  C.  KULLMAN  ft  CO., 

The  Wireless  Brokerage  House, 
110-116  Nassau  St.,  New  York  City 


RADIO  “A” 

BATTERIES 


Built  Right  Sine*  1903 
W1THERBEE 

STORAGE  BATTERY  CO.,  Inc. 

643-55  W.  43rd  St.,  New  York  City 


WIRELESS  APPARATUS 


s/fmericaa&ledric 

COMPANY 

State  and  Mtk  Streets,  Chicago,  17.  S.  A. 


KtflR-ltt* 

WIRELESS  “B”  BATTERIE 


Are  Quality  Batteries  Different  From  The  Ordinary 

They  are  made  of  Seamless  Cells.  Every  one  is  carefully 
tested  for  noiseless  operation  before  leaving  the  factory  and  is 
guaranteed  to  give  longer  life  and  better  service  than  any  other 
battery  made. 

Send  today  for  prices  and  full  particulars  about  this  BETTER 
Battery. 

The  Usona  Manufacturing  Company,  Inc. 

ONE  HUDSON  STREET 

TOLEDO  NEW  YORK  CITY  SAN  FRANCISCO 
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Gondensite 


NSULATION  is  rarely 
subjected  to  more  trying 
conditions  than  in  radio. 
The  high  potentials  used 
in  sending,  the  varying 
climatic  conditions,  from 
the  cold  of  the  arctic  to 
the  heat  of  the  equator, 
from  the  dryness  of  the  desert  to  the 
saturated  air  of  the  tropics;  the  rough 
usage  encountered  at  the  hands  of  the 
unskilled,  the  remoteness  from  means 
of  repair  and  replacement;  all  these  and 
numberless  other  trying  conditions 
make  it  imperative  that  for  radio  work 
the  best  insulation  should  always  be 
used. 

Condensite  is  the  name  of  the  in- 
sulation which  will  withstand  these  con- 
ditions, and  which  possesses  all  the 
properties  essential  to  radio  insulation. 

Upon  request  we  will  send  the  list 
of  radio  manufacturers  who  make  their 
equipment  of  Condensite. 


Condensite  Company  of  America 

Bloomfield,  N.  J. 


^TJr*6*ck/e  Ope*  9' 


r*l«ckte  Opt*  9' 


■ Tur*b*chc  Clored  t 


r-'sii 

>-  Reeerred  ltd* 


HOW! 

I HOOK  UP 
MY  SET  1 
BETTER? 

Is  there  some  change  I can 
make  that  will  get  me  the 
distances  others  are  getting?  How 
can  I get  sharper  tuning  with  my 
present  outfit?  Is  there  some  source 
of  information  about  the  newest 
hookups,  the  latest,  developments, 
improved  types  of  aerial,  that  is  really 
dependable  and  never  grows  old?  Yes 


G Vtre  { T.rftk.cSIe  Op e. 

CUm 


Until  our  supply  is  exhausted,  we  are 
Offering  the  above  Gny  Wires  for  Antenna 
Construction.  The  turnbuckle  is  forged 
and  machined  and  the  wire  twisted  and 
tinned  5/32  inch  diameter. 


A WONDERFUL  BARGAIN 

Price,  each,  parcel  post  paid *1.2 B 

Per  dosen,  parcel  post  paid 13.50 

Special  quotation  for  large  quantities. 


ASK  FOR  PRICES  ON  HARD  DRAWN  COPPER  AND  MAGNET  WIRE 


HAYERSTICK  & COMPANY 


125  South  5th  Street 


V/ LOOS£  LEAF  FACfS\ 

RADIO  HANDBOOK 

just  out,  is  the  first  real  authority 
on  all  radio  questions.  It  is  the  one 
source  of  radio  information  that  is 
not  opinions,  not  hearsay,  but  tells 
authentic  facts! 

Its  authors  are  Dr.  J.  H.  Dellinger, 
Chief  of  the  Radio  Laboratory  of 
the  United  States  Bureau  of  Stand- 
ards and  L.  E.  Whittemore,  Alter- 
nate Chief. 

Lefax  know*  all — tells  how.  It  gives  the 
latest  hookups,  wiring-diagrams,  the  exact 
function  of  every  piece  of  apparatus,  both 
receiving  and  transmitting.  It  is  technically 
correct  in  every  day  language.  It  gets  right 
down  to  brass  tacks  with  information  that  will 
help  you  duplicate  the  results  that  experts 
attain. 

Always  new 

Lefax  (leaf  facts)  Radio  Handbook  is  loose 
leaf. 

It  never  grows  old.  All  the  newest  develop- 
ments will  be  covered  as  soon  as  they  happen 
on  a series  of  new  sheets,  sent  FREE  to  every 
owner  up  till  July  1st,  1923. 

The  price  is  33.50  in  a handsome  six-rinv 
binder.  Considering  the  time,  trouble  and 
money  Lefax  will  save  you — the  results  it  will 
help  you  get — the  satisfaction  of  having  the 
cream  of  radio  research  always  at  your  finger 
tips — Lefax  is  the  best  radio  investment  you 
could  possibly  make.  Get  your  copv  from  one 
of  the  300  Lefax  agencies  or  from  your 
regular  radio  dealer.  If  he  does  not  know 
about  Lefax  yet.  order  your  copy  through 
him  or  send  us  $3.50  direct  and  your  hand- 
book will  be  sent  postpaid.  But  be  sure  to 
get  your  handbook  at  once  for  a full  year  of 
Lefax  service  FREE. 

LEFAX,  INC. 

159B  South  Ninth  Street 

PHILADELPHIA,  PA. 

Publishers  of  loose  leaf  handbooks  on  scores  of 
scientific  and  technical  subjects  which  are  used 
as  authorities  by 
engineers,  scien- 
tists. universities 
and  techn  ical 
schools  throughout 
the  country. 


Philadelphia,  Pa. 
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SERVICE  IS 


U.  8.  TRADE-MARK 
( Reg  1*1*  red) 


SINCE  1911  the  constant  ef- 
forts of  our  personnel  to  render 
the  highest  possible  service  to 
manufacturers  and  dealers  has 
placed  us  among  the  leaders  in  the 
Radio  field. 

Every  article  sold  by  us  is  backed 
by  our  approval,  which  marks  it  as 
a standard  product  of  merit. 

We  cordially  invite  you  to  avail 
yourself  of  this  service,  whether 
your  business  is  large  or  small. 

We  will  be  pi* a am  d to  correspond 
with  manufacturers  desiring  dis- 
tribution in  our  territory. 


PHILADELPHIA  WIRELESS  SALES  CORP. 

Formerly  Philadelphia  School  of  Wireless  Telegraphy 

1533  PINE  STREET  PHILADELPHIA,  PA. 


NOW  IN  STOCK 


D 


HE3 


k Wireless  Telegraphy,  1922 


Price  $6.00 


WIRELESS  PRESS,  Inc.,  326  Broadway,  New  York 


T F QUALITY  counts,  bear  in  mind  that  Ace  equipment  speaks 
-k  for  itself.  An  Ace  type  TRU  Concert  Receptor  can  be  placed 
in  your  parlor,  and  is  in  a class  with  your  piano  or  finest  phonograph. 


Licensed  under  Armstrong 
Patent  No.  1,113.149 


For  electrical  efficiency  we  claim  our  TRU  to  be  equal  or  superior  to  any  similar 
equipment  now  on  the  market. 

A very  important  point  to  be  considered  in  purchasing  a Concert  Receiver  is  the 
proposed  change  of  wave  lengths  of  broadcasting  stations.  The  majority  of  Radio 
receivers  now  on  the  market  would  be  worthless  should  this  change  be  effected.  Our 
receiver  is  arranged  for  immediate  adaptation  to  this  change  by  even  a most  inexperi- 
enced person. 

Better  investigate — we  have  literature  for  the  asking. 

THE  PRECISION  EQUIPMENT  COMPANY 

2437-39  Gilbert  Ave.  Cincinnati,  Ohio. 


Lead-in  Insulators 

From  3 Inches  to  22  Inches 
Long,  With  Rod  or  Hole 


MADE  OF  PARAMOLD 
A Hard  Rubber  Compound 

HOPEWELL 

Points  the  Way  To 
Better  Insulation 

Radio  Department 

HOPEWELL  INSULATION 
& MFG.  CO. 
HOPEWELL,  VA. 


Saves  time,  labor  and  is  accurate 

"Prepared  Radio  Measurements" 
By  R.  R.  Batcher 
Price  $2.00 

Wireless  Press,  326  Broadway,  N.  Y. 


A,  B,  C of  Radio  Illustrated  and  Explained 

RADIO 
SIMPLIFIED 

What  It  Is.  How  to  BuMd 
and  Operate  the  Apparatus 
By  KENDALL  and  KOEHLER 

Licensed  Operator  and  Radio  Instructor 

RADIO  MADE  PLAIN 

D-tecnn  - • - 


Describes  In  simple  non-’ 


hnlcal  lan- 


guage the  principles  and  NEW  DEVEL- 
OPMENTS of  Radio;  the  latest  and 
most  efficient  HOOK-UPS;  VACUUM 
TUBES;  LOOSE  COUPLERS  :VARIO- 
COUPLERS;  VARIOMETERS,  and 
everything  necessary  for  those  who  aim 
to  GET  THE  BEST  RESULTS  In  build- 
ing or  operating  a Radio  outfit. 
Illustrated  with  Diagrams  & Photos. 
Cloth  224  pages  Table  of  Contents  on  request. 
JOHN  C.  WINSTON  CO.,  H 31  Winston  Bldg.,  Philadelphia 
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COPPERWEUT 

BUM  NMK  ttlUlMLOK 

ANTENNA  WIRE 

The  Super-Strength  Copper 

SO%  Stronger  Than  Copper 
Better  th&n  Solid  Copper  or  Strands. 
BUY  IT  IN  CARTONS 
At  Your  Dealers 

100-FT.  CARTONS  - 200-FT.  CARTONS 
Canons  laalnda  dtnwUom  for  Installing 
COPPER  CLAD  STEEL  COMPANY 
Rraddoek  P.  O.  Rankin,  Pa. 


NEED  MONEY? 

Our  Subscription  Dept,  will  tell  you 
how  to  earn  it. 

WIRELESS  PRESS,  Inc. 

326  Broadway,  New  York 


Use  Discretion 

IN  BUYING 

and  preclad*  the  poetibility  of 

POOR  RESULTS 

We  carry  only  standard 
equipment  of  recog- 
nized quality.  Appara- 
tus guaranteed  by  the 
manufacturers  and  en- 
dorsed by  us.  Consult 
us  before  purchasing. 

Use  the  nearest  store 

Western 
Radio  Electric  Co. 


637  So.  Hof>«  st. 
Los  Angeles 


1200  Franklin 
Oakland,  Cal. 


Operating 

KOG — Los  Angeles 


“Ben wood”  Apparatus— Higher  Efficiency 

FINER  TUNING 

Signal*  Loader  and  Clearer 

A PROPERLY  designed  variometer  brings  in  sig- 
nals very  much  louder  and  clearer  than  the  vari- 
ous other  types  of  inductances  on  the  market. 
With  this  fact  in  mind  we  have  designed  the  “last 
word’’  in  variometers — the  “Benwood.”  Inductances 
are  wound  with  double  cotton  covered  wire  and  no  shel- 
lac, paint  or  varnish  is  allowed  to  cover  the  wire  and 
diminish  the  effectiveness. 

The  “Benwood”  features  are — minimum  distributed  capacity, 
minimum  distance  between  stator  and  rotor,  large  size  wire  on 
both  coils,  positive  contact  bearings  and  proper  ^ 

design.  This  variometer  will  get  splendid  |Z  f|f| 
results  on  wave  lengths  from  150  to  650  meters  If  If 

“Benwood'*  Variometer  with  the  average  vario-coupler.  Price,  each..  ■ * w w 

“Benwood”  Vacuum  Tube  Socket 
Solid  Bakehte— Panel  or  Bate  Mounting 

14  ERE  is  the  very  latest  and  best  improvement  in 
vacuum  tube  sockets — the  new  “Benwood.”  Solid, 
highly  polished,  molded  Bakelite,  specially  designed  for 
either  base  or  panel  mounting — the  only  one  of  its  kind. 

Firmly  holds  any  standard  four-prong  detector  or  ampli- 
fier tube.  Eliminates  ground  hum  and  noises  in  operation 
of  amplifiers.  Terminal  posts  plainly  marked.  Base  is 
2Hx2M>  inches,  height  I'A  inches.  A good  1 AA 

buy  at «p  1 .UU  -bmw,*”  v.t.  Ssdnt 

The  New,  Improved  “Benwood”  Dial  Control* 

THE  “BENWOOD”  dial  controls  all  have  solid 
Bakelite  knobs  of  extra  large  diameter,  which 
minimize  all  body  capacity  effects,  and  the  new  tapered 
design  fits  the  fingers  perfectly.  The  knurling  is  par- 
ticularly fine  and  sharp. 

SOUD  BAKELITE  KNOB  AND  DIAL 

Graduated  0*  to  100* — all  marking!  clearly  defined  in 
white  and  stamped  into  the  solid  Bakelite— won't  wear  off. 
Ribs  on  reverse  side  prevent  turning  too  far.  Set  acrew 
deeply  countersunk  and  easily  reached. 

Dlua.  Dept*  Kasfe  Cask 

BC — 7 "Benwood”  control  4”  1H”  I”  st  bsse  $1.75 

BC — 8 "Bemrood"  control  $14*  1 S/H"  IS”  st  bsss  1.50 

Speclfu  whether  114  or  3/ 1 6*  drilling  it  required 


fATAV  flfl BOTd  10c-  ln  •tzmpe  for 

1 ALUU  the  Benwood  catalog 

and  price  list,  alao  complete  catalog  and 
prica  list  of  Deforest  Radio  Equipment. 

HFAVFRQ We  manufacture  high 

ULALLAJ  grade  radio  apparatus  in 

•ur  own  factory  and  have  stock  ready  to 
ship.  Write  or  wire  for  our  liberal 
deal  era*  discounts.  New  price  and  discount 
sheet  Issued  June  15th. 


BAKELITE  BINDING  POST 

THESE  “BENWOOD”  binding  posts 
have  the  same  style  tapered,  knurled 
solid  Bakelite  grip  which  fits  the  finger 
tips  and  matches  the  “Benwood”  dial  con- 
trols. Diameter  *$-in.  Com-  0/\ 
plete  with  two  washers,  each.... 


Vhe 


WORLD-WIDE  MAIL  ORDER  SERVICE* 


1112  OLIVE  STREET,  ST.  LOUIS,  MO. 


Learn  to  Send  the  Code  in  Half  the  Time 

With  the  Genuine  IMPROVED 

MARTIN  VIBROPLEX 

Semi-Automatic  Telegraphic  Sending  Machine 

With  the  easy-to-operate  Improved  Martin  Vibroplex  you  can  learn  to  send  the  Code  in  half 
the  time  that  it  will  take  you  on  the  old  key.  It  will  enable  you  to  quickly  and  easily  qualify 
at  a good  Code  sender. 

The  Vibroplex  transmits  clearer  and  faster  signals  than  is  possible  on  the  old  key.  It  holds 
ell  long-distance  sending  records,  and  la  used  by  wireless  operators  everywhere.  If  you  want 
to  be  rated  aa  a good  code  sender — get  a Vibroplex.  You'll  wonder  how  you  ever  got  along 
wlthoat  '*•  Equipped  with  Improved  Trunnion  Lever, 

and  Extra  Haavy  Contact  Points  Throughout. 

Get  Your  Order  in  NOW  1 Prompt  Shipment. 

JAPANNED  BASE $17  NICKEL-PLATED  BASE $19 

Money  Order  or  Registered  Mail 

THE  VIBROPLEX  CO.,  Inc.,  Dept.  WA,  825  Broadway,  NEW  YORK 


The  Vibroplex  is  uaad  by  Cods  Instruc- 
tors of  Radio  Institute  of  America  (for- 
merly Marconi  Institute),  America’s 
Foremost  School  for  Instruction  in  Radio 
Telegraphy,  in  Teaching  Code  Reception. 

Order  NOW! 

J.  E.  ALBRIGHT 
President. 
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DLf 


Type  110 
Regenerative 
Receiver 
with  Type  525 
TwoStage 
Amplifier 


kBh^eSy 


All  Kennedy 
Regenerative 
Receivers 
are  Licensed 
under 

Armstrong  V.  S. 
Patent  No.  1,113,149 


KENNEDY 

Universal  Regenerative  Receiver 

Type  110 

Is  designed  to  meet  the  re-  Government,  commercial, 
quirements  of  those  who  amateur,  special  and  all 

wish  to  cover  the  entire  broadcasting  stations.  Con- 
T pled  with  Kennedy  Ampli- 

fied of  Radio.  It  permits  fier  Type  525  it  affords  the 
of  reception  on  all  wave  U8er  acceg8  to  every  field 
lengths  in  use  today  by  of  Radio. 

Type  110  Receiver  can  be  made  to  detect, 
regenerate,  or  oscillate  at  will,  with  high 
efficiency,  over  its  entire  range  of  175  to 
25,000  meters. 

Kennedy  Radio  Equipment  is  Sold  by  Good  Dealers  Everywhere 

Write  for  Latest  Bulletin  C4 

The  Colin  B.  Kennedy  Company 


BRACH  VACUUM 
Lightning  Arresters 

FOR  RADIO  PROTECTION 

Most  sensitive,  most  positive  safe- 
guards against  lightning  and  static 
Operate  automatically,  cannot  be- 
come grounded,  nor  clogged  with 
dirt. 

No  weak  or  lost  signals. 


Approved  by 

Rational  Board  of  Fire  Underwriters 

Electrical  No.  3962 


On  Sale  By  Leading  Dealers 

L.  S.  BRACH  MFG.  CO. 

16  Years  Specialists  in  Lightning 
Protective  Apparatus 
NEWARK,  N.  J. 


Galena,  Radiocite 

and  other  Radio  Sapphos 
By  Mail — Low  Pricas 

Complete  ntock,  first  q a silty,  at  lew  prleea.  Or- 
der* promptly  filled  by  mail.  Crystal*  earofaUy 
tested. 


INCORPORATID 


RIALTO  BUILDING 


SAN  FRANCISCO 


LI8T  PRICES 

Crystal*,  mounted  SO.Sfi 

unmounted  29 

Condenser,  fixed  recelvln* I.M 

Insulators,  aerial  25 

Binding  Posts  .. 7s  sash  up 

Contact  Points,  per  1,000 IS.M 

Tuning  Colls  3.50  and  4. 0» 

The  Radio  Shop 

of  Newark 

DEPT.  A 

41  South  Orange  Avonuo 
Newark,  N.  J. 


Home  Course  of  Radio  Training 

Thi*  new  home  course  of  radio  training,  which  has  been  developed  for  the  benefit  of  those  who  cannot  attend  the  Institute  personally, 
la  the  same  course  used  at  the  Institute.  It  includes  everythin*  from  basic  principles  of  electricity  and  magnetism  to  actual  operation  of 
commercial  radio  equipment,  including  arc  and  tube  transmitters.  It  also  includes  the  same  text  books  used  in  the  Institute  classes,  as  well  as 
a busier  set  of  greatly  improved  design  with  a variable  automatic  transmitter  for  code  practice. 

The  graduates  of  the  Radio  Institute  of  America  enjoy  a great  and  exclusive  advantage  in  the  close  connection  existing  between  the 
Institute  and  the  Radio  Corporation  of  America,  the  world’s  largest  radio  manufacturing  and  commercial  radio  company. 

Prominent  executives  in  the  radio  field  are  former  students  of  the  Institute.  The  Radio  Corporation  employs  thousands  of  men,  in  its 
executive  departments,  on  ships  and  at  shore  stations  and  in  factories  and  laboratories.  A large  percentage  of  these  men  are  graduates  of 
the.  Institute. 

The  Radio  Institute  of  America  has  been  an  established  and  successful  institution  for  over  fifteen  years.  The  year  round  average  at- 
tendance in  its  classrooms  is  now  298  students  per  month.  It  has  trained  over  6,000  men,  96%  of  whom  have  successfully  engaged  in  this 
new  branch  of  science  and  industry. 

You,  too,  can  be  successful  in  this  new  field  if  you  properly  train  yourself  by  means  of  the  Home  Study  Course  of  the  Institute.  Radio 
offers  an  unlimited  opportunity  for  future  advancement — why  not  take  advantage  of  it?  Write  for  our  booklet  and  further  details — NOW. 


326  Broadway 


HOME  STUDY  DIVISION 

RADIO  INSTITUTE  OF 

(Formerly  Marconi  Institute) 


AMERICA 


New  York 
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U]WV\  New  Radio  Catalog  No.  16 

MJ\J  vjJY  275  pages  A Catalog  De  Luxe 


Send  25 c 
today 
(in  coin ) 

carefully  wrapped  EVER  in  the  history  of  radio  was  such  a catalog  printed.  The  radio  data 

for  a copy  J.NI  an(}  diagrams,  embracing  upwards  of  fifty  pages,  gives  the  experimenter 

of  the  greatest  more  valuable  and  up-to-date  information  than  will  be  found  in  many  text 

radio  catalog  books  selling  for  $2.00,  and  $1.00  could  be  spent  for  a dozen  different  radio 

ever  put  catalogs  before  you  could  gather  together  the  comprehensive  listing  of  worth 

between  two  covers.  while  radio  goods  found  in  this  great  catalog. 


Catalog 


Possesses  Features  Found  In  No  Other  Instruments  ol  This  Type.  Popularly  priced  at  $1. 


r Our  No.  666  positive  contact  socket  has  brasr  receptacle,  nickel  plated,  moulded  Into 

~]  bakellte  socket.  Allowance  made  in  diameter  of  receptacle  for  the  varying  diameters  of 
tube  bases.  Socket  contacts  insure  certain  and  positive  contact  with  the  end  and  side  of 
prongs  of  bulb.  As  socket  Is  moved  in  the  notch  a pressure  is  Immediately  exerted  an 
the  side  of  the  phosphor  bronze  contacts. 

Our  No.  A650  panel  type  rheostat  has  Just  the  necessary  amount  of  resistance  to  take  care 
of  the  drop  of  voltage  from  the  battery  when  fully  charged  to  the  battery  at  Its  minimum. 
Base  of  black  moulded  composition.  Re- 
sistance element  wound  on  black  fibre 
strip.  Contact  arm  of  phosphor  bronze 
of  proper  tension  to  insure  perfect  con- 


tact, Bushing  adaptable  to  any  thick- 
ness panel  up  to 

Our  No.  700  3/16"  and  701  dial 
and  knob  are  of  genuine  black  bakellte. 
Diameter  3".  Because  of  the  ribbed' 
construction  of  the  dial  It  will  not  warp 
and  being  of  bakellte  It  will  not  dis- 
color. The  threaded  bushing  in  the 
dial,  which  holds  the  knob  is  perfectly 
centered,  as  is  the  bushing  In  the  knob 
Itself.  This  Insures  a perfect  run- 
ning dial. 


THE  WILLIAM  B.  DUCK  COMPANY,  239-241  Superior  St.,  TOLEDO,  OHIO 


RADIO  INSTITUTE  oj  AMERICA 

(FORMERLY  MARCONI  INSTITUTE) 

98  WORTH  STREET,  NEW  YORK  CITY  (Third  Floor)  Telephone  Franklin  1144 

America’s  foremost  School  devoted  to  the  — 

practical  science  of 

WIRELESS  TELEGRAPHY 
AND  TELEPHONY 

All  the  latest  developments  in  radio  apparatus  including  a 
General  Electric  1000  watt  vacuum  tube  (C.  W. — I.  C.  W.  and 
telephone)  transmitter. 


PRACTICAL  TRAINING 


UUICKKST  RESULTS  SMALLEST  COST 


The  Radio  Institute  of  America,  founded  in  1909  (the  oldest  Radio 
School  in  the  U.  S.),  has  graduated  over  6,500  “First  Class”  operators. 

Afternoon  and  Evening  classes  throughout  the  entire  year. 
Prospectus  mailed  on  request  Address  all  communications  to  Direc- 
tor. 


BRANCH  SCHOOL 

New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 
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“Read  ’Em” 


Binding  Posts 


17  Styles 


B — Battery  - 
Plate 


Prlaary 
8 rid 
FI  la  seat 


©■  ||  0 

© 0 0 © 


Quality 


B Natathra  Battery 


Packed  in  Cartons 
.25  or  50  Each  Style 


0 0 


The  quality  built  into  every  poet  is 
consistent  with  the  high  Marshall- 
Gerken  standard.  “Read  ’Em” 
binding  posts  are  a distinct  aid  to 
correct  hook-up  and  add  materially 
to  the  appearance  and  efficiency  of 
any  set.  They  are  standard  with 
discriminating  users. 

Write  for  Bulletin 


The  M&r’sh&JJ~Gerhen  Co 


/ J/t  J Products 
MAKTTJF'Jl  C TTJFiERS  —DISTJRIB  UTORS 

T'oJ&do,  Oh-io, 


Price  $12.00 

F.  O.  B.  New  York  City 


'iStRO? 


[ 


Pats 

Pend'g 


Compare 
It  with 
ANY. 
IT 

SPEAKS 

FOR 

ITSELF. 


NOTICE:  All  latrliHn  •»  tkl. 

■N.  *HI  k.  Ylltnmly  rwM 


Listen  to  the  Concerts,  News,  and  Dance  with  a 
KING  “AM-PLI-TONE” 

Just  slip  your  head  phones  on  the  “AM-PLI-TONE"  and  you  and  your 
friends  will  be  SURPRISED.  Polished  Cast  Aluminum  Body  with  Nickel 
Plated  Base  and  Horn.  No  Sheet  Metal  is  used,  the  “Tinny”  Sound  is  Left 
Out  The  VOLUME  is  DOUBLED  because  TWO  head  phones  are 
blended  into  one  POWERFUL  tone. 

A BIG  HIT,  A BIG  SELLER  AND  IMMEDIATE  DELIVERIES. 
DEALERS  AND  DISTRIBUTORS,  WHAT  MORE  CAN  YOU  ASK? 

Write  today  for  territory 


THE  KING  AM-PLI-TONE 


82  Church  Street,  New  York  City. 
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You  are  urged  to  investigate  the  ADVANTAGES  offered  by 
the  EASTERN  RADIO  INSTITUTE,  New  England’s  OLDEST, 
LARGEST  and  BEST  EQUIPPED  radio  school.  Successful  grad- 
uates are  found  in  responsible  radio  positions  all  over  the  world. 
Why  not  be  one? 

REMEMBER:  Our  ORGANIZATION  with  YEARS  of 

PHENOMENAL  EXPERIENCE  and  SUCCESS  is  behind  every 
man  who  enrolls! 

“Ask  any  man  in  Radio— he  will  tell  you!” 

Our  illustrated  prospectus  for  the  asking. 

F.  D.  PITTS,  Director. 


KQV— PITTSBURGH— Broadcasting  Station— WASHINGTON,  D.  C — WMU 

For  Best  Results  Use 


The  Stromberg-Carlson  Headset 


Stromberg-  Carlson 
No.  2- A Headset 

$7.50 


The  Stromberg-Carlson  No.  2-A  Headset  reproduces  broad- 
casted, long-distance  vocal  or  musical  sounds  with  un- 
equalled distinctness.  Fine  tonal  qualities,  extreme  sensi- 
tiveness and  superior  construction  are  its  Important  features. 

Order  Above  and  Following  Highest  Grade  Supplies  by  Mail 


( Immediate  Delivrima  on  All  Itmma  Lilted) 

Aeriola  Senior  Westinghouse  Receiver 06000 

Aerlola  Grand  Westinghouse  Receiver  320.00 

DeForest  Radiohome  DT  700,  less  Batteries,  Bulbs  and 

Headset  86.00 

DeForest  2-Stage  Amplifier  DT  800,  less  Bulbs  and 

Batteries  85.00 

Simplex  Variometers  S.00 

King  Amplitone  Horns  12.00 

Holtzer-Cabot  Headset  7.50 

UV  201  Radlotron  Detector  Bulbs,  each 6JM) 

No.  768  Eveready  VT  Batteries,  each 8.00 

Gould  6-volt,  60-80  Ampere  Storage  Batteries 23.00 


(Enclose  Certified  Check  or  P.  O.  Money  Order,  Including  Postage) 


DOUBLEDAY- HILL  ELECTRIC  CO. 


WASHINGTON,  O.  C. — Distributors — PITTSBURGH,  PA. 


HORNE 

Radio 

Products 


are  stocked 
by  leading  jobbers 


The  Famous  No.  315  Series 


Variometers 


possess 

features: 


ss  the  following  exclusive 


1.  Adjustable  Clips,  convenient  for 
either  panel  or  table  mounting. 

2.  A specially  prepared  rigid  stator, 
winding  with  a minimum  of  di-elec- 
tric. 


3.  Direct  flexible  leads — no  wiping 
contacts. 


4.  Convenient  nickel-plated  binding 
posts. 


Distributed  by  the  lead  lag  New  Yark  and  

Jsbbsrt  and  tbs  DeVeau-Bartllaf  Ca..  D strait; 
United  Radla  4 Eleatrla  Ca.,  Chlaaca;  HarteaH- 
8ates  Ca..  Huatlaftaa.  W.  Va.;  Carter  Elaatrk 
Ca..  Atlanta;  Atlantia  Radis  Salat  Ca..  Dalian 
and  the  0-B  Radla  Ca..  Oaafca. 


HORNE 


Manufacturing  Co. 

Gen.  Offices:  Hudson  Terminal  Bldg. 
80  Cburtb  8traat  New  Yart  Cite 

Factory  and  Works:  Jersey  City,  N.  J. 


Million  Point  Mineral 

The  Most  Sensitive  Detector  Mineral 
on  Earth 

One  Dollar  Brings  you  Sample  of 
this  Famous  Mineral 
Dealers:  Write  for  trade  proposition 

Million  Point  Mineral  Co. 

Box  1S8 

NEEDLES,  CALIFORNIA 


1920  Year  Book  Wireless  Tele- 
graphy and  Telephony  - $4.00 

WIRELESS  PRESS,  Inc. 

826  Broadway  Naw  York  City 
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RADIO 

and  other  Electrical  Invantlona  patantad 

MASON,  FENWICK  & LAWRENCE 

Patent  Lawymrw 

Washington,  D.  C.  E stab  Us  had  1881. 

V«  have  with  us  (our  late  members  of 
the  Examining  corps  of  the  United  States 
Patent  Office.  Correspondence  Invited. 

Other  offices:  New  York,  Chicago,  Denver, 
Seattle. 

Trade  marks  registered  in  United  States 
and  foreign  countries. 


“Radio  Telephony 
For  Amateurs” 

By  STUART  BALLANTINE 

Formerly  Expert  Radio  Aid,  U.  S.  N. 

is  the  book  that  tells  the  how 
and  why  of  radio  telephony. 
Written  so  you  can  under- 
stand it  fully.  The  biggest 
help  to  the  amateur  operator. 

200  pages,  fully  illustrated. 

$1.50  Net  By  Mail  $1.65 

Send  for  your  copy 

DAVID  McKAV  COMPANY 

Philadelphia 


Head  Sets  That  Give  Service ■ 


Western  Electric  Head  Sets 

Tested  and  designed  by  experts,  very 

light  and  sensitive  $15.00 

BROWN  Phones 16.00 

SEIBT  Phones 14.00 

AUTH  Phones  8.00 

FEDERAL  Phones  8.00 


w 


Special  Motor  Generator 

For  charging  storage  batteries — 110  volts 
A.  C.  or  D.  C.  Generator  output — 8 to 
10  volts.  8 Amperes  D.  C $40 


AETACO  Heavy  Rotary  Switch  with  special  bearing 
and  Bakelite  Knob — 75c  each 

Lightning  Switches,  600  Volt,  100  Amp $3.60 

Arkay  Homs  5.00 

King  Am-pli-tones  12.00 

Cabinets — all  sizes  and  prices 
Everything  for  Radio  - Send  10c.  for  Catalog  W-7 
Dealers'  inquiries  invited 

AMER.  ELECTRO  TECHNICAL  APPLIANCE  CO. 


227-229-235  FULTON  ST. 
NEW  TORN 


HA VF  Copies  of  WIRELESS  AGE  for  June  1914,  Oct.  1914,  Dec.  1914,  Nov.  1919, 
1 14“hVl_  March  1920,  Oct.,  Nov.,  Dec.,  1921,  Jan.,  Feb..  1922?  We  wiU  extend  your  sub- 
YrtI  I scription  one  month  for  each  copy  you  send  us.  Address  Circulation  Manager, 

1UU  Wireless  Age,  326  Broadway,  New  York. 


WITHOUT  KNOB  OR  POINTER 
11  Plates  $2.50 

23  Plates  3.00 

43  Plates  3.75 


Price  $5.00 


Price  $5.00 


Price  $5.0 


Our  new  Radio  Receiving  Set  complete  with  two 
stages  of  Amplification  at  $50.00,  represents  the 
greatest  value,  efficiency  and  all  around  satisfaction  so  far 
offered  in  the  wireless  [industry. 

NEW  YORK  COIL  COMPANY’S  line  of  VARIOMETERS,  VARIO- 
COUPLERS  and  VARIABLE  CONDENSERS,  possess  a degree  of 
workmanship,  efficiency,  design  and  refinement  which  has  justly  given 
them  leadership. 

Our  AMPLIFYING  TRANSFORMERS  give  truly  extraordinary 
results. 

JOBBERS — We  make  actual  deliveries — not  promises.  Our  trading 
is  done  on  a commercial  and  businessi-like  basis.  It  will  pay  you  to 
deal  with  us. 

NEW  YORK  COIL  COMPANY 

338  Pearl  Street  New  York  City,  N.  Y. 
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The  Condenser 
With  a Conscience 


The  “Standard”  Condenser 
The  superiority  of  design  and  craftsmanship  will 
instantly 

APPEAL  TO  THE  CRITICAL  USER 
Famished  from  stock,  fully  assembled  and  tested,  at 
LESS  THAN  PRE-WAR  PRICES. 

11  plates  $2.39  S3  plates  $2.89  43  plates  $3.60 

Bent  prepaid  east  of  Mississippi  on  receipt  of  price. 
For  Western  States  and  to  Colonies  add  10s;  for 
Canada.  25s. 

FULLY  GUARANTEED 
Money  back  If  not  satisfied.  Just  return  by  Insured 
Parcel  Post  within  5,  days. 

ALUMINUM  HORNS 
Superior  in  sound,  ready  for  attaching  to  your 
RECEIVER— $12.00  each,  f.  o.  b.  New  Tork. 

We  can  also  furnish  in  any  desired  quantity — Con- 
denser Parts,  Variometers  and  parts.  Herns,  Sockets 
1-2-3  mounting.  Switches.  Jacks,  Plugs. 

All  of  highest  “standard”  quality  at  the  right  price. 

STANDARD  RADIO  PRODUCTS  CO. 

207  Fulton  Street  - - New  York 


Picked  up  Detroit  — Denver  — Pittsburgh  — 
Newark  — with  no  Amplification 

THIS  is  a typical  experience  with 
Clapp-Eastham  equipment — we  re- 
ceive such  letters  dally.  The  wide 
range  of  this  H.  R.  Set  and  the  sharp 
clearness  with  which  messages  and 
music  come  in  eurprlse  experienced 
radio  men  and  absolutely  amaze  the  In- 
experienced. 

Simple  to  operate — neat  In  appearance 
— reasonable  in  price — this  set  appeals 
to  radio  enthusiasts  of  all  types.  And 
the  fact  that  it  Is  made  in  a plant  that 
has  specialized  exclusively  In  radio  for 
more  than  14  years  guarantees  careful 
workmanship. 

If  your  dealer,  because  of  the  unpre- 
cedented demand,  cannot  show  you  this 
Clapp-Eastham  Set,  or  cannot  supply 
this  set  from  his  Jobber,  write  us. 

Complete  New  Radio  Catalog  6c. 

CLAPP-EASTHAM  CO. 

139  Main  Street  Cambridge,  Mass. 
Oldest  and  Largest  Exclusive 
Makers  of  Radio  Equipment 

CLAPP-EASTHAM 

TYPE  HR 


Chicago.  111. 

"I  thought  that  you  might  b«  Interacted 
In  hearing  of  the  results  I obtained  on  Mon- 
day night  of  this  week  with  your  H.  R. 
Receiver  and  absolutely  no  amplification.  An 
Interior  antenna  consisting  of  about  a hundred 
feet  of  No.  14  covered  wire  was  used. 

"My  home  Is  at  Wlnnetka.  about  eighteen 
miles  north  of  Chicago,  on  the  lake.  After 
picking  up  the  Chloago  station  I next  listened 
to  a concert  In  Detroit,  then  a eoncert  at 
Pittsburgh,  then  s concert  and  entertainment 
at  Newark,  and  next  the  last  part  of  the 
Denver,  Colorado,  program.  After  that  I 
picked  up  two  other  stations  that  I could  not 
Identify,  but  as  It  was  after  ten  o'clock  here 
I figured  that  they  must  be  western  stations. 

CHARLES  A.  NASH.*' 


Wireless  Operators  Wanted 

LEARN  WIRELESS  Spare  Time 

The  demand  for  experts  exceeds  supply.  Pays  big  sal- 
aries. $125  to  $250  a month  to  $10,000  a year  and  more. 
Our  home  course  will  make  you  an  expert  operator  In 
shortest  possible  time.  Instruction  by  radio  experts.  We 
give  you  Beet  Theory,  Text-Books  and  Two  Instru- 
ments Free,  the  wonderful  Omnigraph  used  by  U.  8. 
Gov’t  In  examinations  for  license — and 


FREE 


Vacuum 

Tube 


Radio  Phone  and  Code  Set 

Given  Free  with  Professional 
Course 

Special  Low  Cost.  Quick,  Simple 

.. ! Amateur  Wireless  Course 

flM  Qualifies  You  for  Amateur  Ll- 
tCWRcense  Send  for  booklet.  'How  to 
Become  a Wireless  Operator.” 

The  famous  New  York  Wireless  Institute 
FREE  LEARN-0  GRAPH  1 54  F Namu  Street 
1 A1J1J  Code  Sender  New  York,  N.  Y. 


o mm 


A- 'MAGAZINE  DEVOTED  I 
TO  AMATEUR  WIRELESS  ■ 

■ _ . - A. 

Official  Organ:  A me  "'can. Radio  He  toy  League 

New  Developments.  C.  W.  T ransmtssion. 
Vacuum  Tube  Circuits,  Regenerative 
Receivers,  Underground  and  Loop 
Antennas.  ‘ Radiotelephony;  Belaying, 
Operating  Department  . Work,  all 
A.R.R.L  News;  Humorous  Stories  by 
The  Old  Man.  All  these  and  many 
more  are  included  in  QST. 

SPECIAL  TRIAL  OFFER 

Regular  price  $2.00  per  year,  20  cents 
per  copy.  Introductory  rate:  7-months 
subscription  for  $ 1 and  attached  coupon. 

PIN  A DOLLAR  BILL  TO  COUPON 
AND  MAIL  IT  TODAY! 


I 

■ 

I 

■ 

■i 

■ 

i 


RETURN  COUPON 
American  Radio  Relay  League, 

Hartford,  Conn. 

Enclosed  find  $ I ; please  enter  my  trial 
subscription  to  QST  for  7 months. 

! Name 

.Address 


Regenerative  Receiving  Set 

(Licensed  under  Armstrong  U.  S.  patent  No.  1,113,149) 


SPECIFICATIONS  * 

Cabinet — Solid  mahogany,  dull  finish. 

Panel — Condensite,  dull  finish,  ma- 
chine engraved,  white  letter- 
ing. 

Dials— Indestructible  metal,  black 
with  white  lettering. 

Condenser — Balanced  type,  built  as  a 
Vernier;  2 rotary,  3 station- 
ary plates. 

Antenna  Inductance  — Wound  on 
formica  tube. 

Plate  inductance — Wound  on  molded 
ball. 

Binding  Parts — Black  rubber  covered. 

Switch — Fan  blade. 

Rheostat — Clapp-Eastham  type  H 400. 

Circuit — Single  circuit  regenerative. 

«B»  Battery — Contained  in  inside 
compartment  or  external,  as 
desired. 

Price — 340. 


Raiansrates  wsv*  ksittu  <f  180  ts  028  asters  ssrfsetly 


DON’T  FORGET  that  WIRELESS  AGE  advertisers  like  to  know 
where  you  saw  their  advertisement. 

When  writing  to  them  give  this  information. 

It  will  be  appreciated. 


KEYSTONE  VARIABLE  CONDENSERS 

21  Plate,  $3.55  43  Plate,  $4.50 

Our  selection  of  materials  and  built-up  type  design  gives  assurance  of 
low  energy  loss  and  high  efficiency. 

Agents  and  Jobbers  write  for  information. 

KEYSTONE  MOTOR  COMPANY,  Oaks,  Montg.  Co.,  Pa. 
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ANOTHER 

PROBLEM 
SOLVED! 


“RADIOPOLE” 

(Patent  Applied  For) 


ENABLES  THE  AMATEUR  RADIO 
ENTHUSIAST  TO  EASILY  AND 
CHEAPLY  ERECT  AN  AERIAL  OF 
MAXIMUM  EFFICIENCY. 

" RADIOPOLE”  IS  A KNOCK-DOWN, 
ALL-STEEL  POLE,  HINGED  AT  THE 
BASE,  THAT  CAN  BE  QUICKLY 
BOLTED  TOGETHER  AND  ERECTED 
BY  ONE  MAN. 

-IT  IS  LIGHT,  STRONG,  AND  SER- 
VICEABLE. AND  COMES  TO  YOU 
COMPLETE  WITH  TOOLS,  READY 
TO  ASSEMBLE. 

Ask  your  dealer  or  write  to  ua 


LITTLEFORD  BROS. 

Pearl  St.,  Cincinnati,  Ohio 

Department  “R” 


The  end  of  a perfect  howl 


THE  squalls  of  a two  year 
old  are  as  music  to  the  ear 
beside  the  howling  demonstra- 
tion put  up  by  a fractious  radio 
set.  And  how  a set  can  howl 
unless  one  offers  the  soothing 
influence  of  the  proper  ampli- 
fying transformer. 

Most  any  transformer  can 
amplify  sound,  but  it  will  also 
amplify  the  stray  fields  which 
produce  howling  and  distor- 
tion. It  takes  the  Acme  Am- 
plifying Transformer  with  its 
specially  constructed  iron  core 
and  coil  to  put  an  end  to  the 
howls  and  yowls.  Only  when 
you  add  the  Acme  do 
you  get  the  realistic 
tone  and  volume 
so  markedly  absent 
in  the  ordinary  radio 
receiving  set. 

The  Acme  Radio 
Frequency  Trans- 
former greatly  in- 
creases the  range  of 
any  receiving  set, 
either  vacuum  tube 
or  crystal  detector 
type.  The  Acme 


Audio  Frequency  Transform- 
er produces  not  only  volume, 
but  reality  of  tone.  It  is  indis- 
pensable to  the  satisfactory 
operation  of  loud  speaking  de- 
vices. The  combination  of  one 
or  more  stages  of  Acme  Radio 
and  Audio  Frequency  Trans- 
formers assures  the  maximum 
of  range,  of  volume  and  of 
reality  in  tone. 

The  Acme  Apparatus  Com- 
pany, pioneer  radio  engineers 
and  manufacturers,  have  per- 
fected not  only  Radio  and 
Audio  Frequency  Transform- 
ers as  well  as  other  receiver 
units  and  sets,  but 
are  recognized  as  the 
foremost  manufac- 
turers of  Transmit- 
ting Apparatus  for 
amateur  purposes. 
Sold  only  at  the  best 
radio  stores.  The 
Acme  Apparatus 
Company,  Cam- 
bridge, Mass.,  U.S.A. 
New  York  Sales 
Office,  1270  Broad- 
way. 


Type  A-2  Acme  Amplifying 
Transformer 

Pric.  $8  (Gut  of  Rocky  Mta.) 


ACME 

for  amplification 
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To  Hear  Radio 

Music  Perfectly — 

THE  fact  that  B r a n d e s 
Matched -Tone  headsets  are 
part  of  the  standard  equip- 
ment of  the  receivers  supplied  by 
the  leading  radio  manufacturers 
speaks  for  itself.  Unless  the  pur- 
chaser of  a receiver  hears  well,  he 
cannot  enjoy  broadcasted  music  to 
the  utmost. 

If  your  receiver  is  not  equipped  with 
a Brandes  Matched -Tone  head- 
set, you  can  buy  one  from  your 
dealer,  with  the  understanding  that 
unless  you  obtain  the  results  expect- 
ed of  it,  he  will  refund  your  money 
after  ten  days’  trial. 

C.  BRANDES,  Inc., 

Wiralmss  Hmadsmt  Specialists 

237  Lafayette  Street  "w  7is  ••  New  York,  N.  Y. 


MATCHED-TONE 

is  a trade-mark  registered 
in  the  U.  S.  Patent  Office. 


^r\  7*0  60  J ' % 

rjtjr  «P  s° 
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“Dayton” 

Variable  Condenser 

Designed  by  R.  S.  Copp,  formerly  with 
the  Engineering  Division  of  the  Air 
Service  Radio  Laboratories. 

CONSTRUCTION 

This  condenser  Is  ot  very  sturdy  con- 
struction, the  plates  being  of  hard 
aluminum;  the  movable  plates  are  se- 
cured by  an  extra  large  shaft  screw  with 
large  spacers,  insuring  against  slippage 
of  rotary  plates.  The  stationary  plates 
are  secured  by  three  screws  thru  high 
grade  formica  plates.  There  are  no  slid- 
ing contacts,  the  connection  to  the  rotary 
plates  is  obtained  by  means  of  an  extra 
flexible  wire  soldered  to  shaft,  making 
an  absolute  contact  at  all  times.  This 
condenser  is  fitted  with  fibre  stop  to  pre- 
vent going  past  xero  setting. 

EFFICIENCY 

High  frequency  resistance  is  extremely  low.  Best  of  dielectric  strength 
due  to  nigh  grade  of  insulating  ends,  no  moulded  composition  used.  Highest 
grade  of  formica  used  throughout.  Capacity  at  zero  is  very  low.  34-plate  con- 
denser has  a capacity  of  .000031  and  18-plate  has  .00002  at  zero  setting. 

18-PLATE  CONDENSER  TYPE  18  P.  C.,  PRICE  $3.95 
This  18-plate  condenser  has  the  same  capacity  as  the  average  2 1 -plate 
condenser  (.0005  Mf.)  due  to  larger  plates  and  close  separation  of  plates. 

34-PLATE  CONDENSER  TYPE  34  P.  C.,  PRICE  $4.80 
This  condenser  has  the  same  capacity  as  the  average  43-plate  condenser 
(.001  Mf.) 

BAKELITE  KNOB  AND  DIAL  - - $1.00  EXTRA 

Sold  on  an  absolute  guarantee. 

Manufacturers,  Jobbers  and  Dealers,  write  immediately 
for  attractive  proposition. 

Can  make  prompt  delivery. 

THE  A-C  ELECTRICAL  MFG.  COMPANY,  DAYTON,  OHIO. 

Mtktra  if  ElMtrlMi  Dtvlau  far  avar  20  yuan 


SMALL  ADS  OF 
BIG  INTEREST 


A MEETING  PLACE  FOR 
BUYERS  AND  SELLERS 

Space  in  this  department  eoats  only 
65  rente  a line.  Minimum  apaee 
eeren  linea.  Payable  In  advance. 


Is  your  way  better?  Patent  your  im- 
provements. A good  patent  may  lead  to 
wealth.  But  note;  patents  are  no  better 
than  their  claims.  Be  sure  your  patent  is 
as  good  as  your  invention.  Consult  Lamb 
& Co.,  Solicitors  of  Patents,  Trade-marks 
and  Copyrights,  1419  G Street,  N.  W., 
Washington,  D.  C. 


PATENTS — Send  for  free  book.  Contains 
valuable  information  for  Inventors.  Send 
sketch  of  your  invention  for  Free  Opinion 
of  its  patentable  nature.  Prompt  service. 
(Twenty  years’  experience.)  Talbert  & 
Talbert,  460  Talbert  Bldg.,  Washington, 
D.  C. 


PATENTS.  Protect  your  Invention  today. 

— Write  for  1922  Illustrated  Book  Free. 
Radio-Electrical,  Chemical  and  Mechanical 
Experts.  A.  M.  Wilson,  Inc.,  312-18  Victor 
Building,  Washington,  D.  C.  (Successors 
to  business  established  1891  by  A.  M. 
Wilson.) 


MANUFACTURERS’  REPRESENTATIVES 
with  offices  In  Pittsburgh,  Pa.,  and  Huntington. 
W.  Va„  calling  upon  the  best  jobbing  outlets  for 
Radio  Equipment,  are  open  for  a line  of  Head 
Phones,  also  complete  Radio  Receiving  Sets  and 
Parts  of  all  kinds.  Manufacturers,  here  Is  your 
opportunity  to  make  a connnectlon  for  high 
class  representation,  which  you  will  need  as 
soon  as  the  present  abnormal  demand  Is  sup- 
plied, and  we  approach  a buyers'  market. 
Address  HARTZELL  SALES  COMPANY,  Hun- 
tington, W.  Va. 


AGENTS  WANTED  in  every  city  and  town 
to  sell  standard  radio  apparatus.  Attractive 
discounts  given.  If  Interested  write  ns  at  once, 
stating  age  and  radio  experience.  Wilmington 
Electrical  Specialty  Co.,  Inc.,  912  Orange  Street, 
Wilmington,  Delaware. 


Transmitting  Parts  To  Be  Sold  Below  Cost — 
Three  essential  parts  of  excellent  Transmitting 
Set,  in  perfect  condition  and  excellent  working 
order,  to  be  sold  as  a whole  or  separately. 
Motor  Generator  Set  with  synchronous  disc 
discharge— $80.00 ; Switch  Board— 426.00 ; 

Transformer,  2KW  240  cycle — $20.00.  Only 
one  of  each  Item.  Write  at  once  for  details  If 
Interested.  Doubleday-Hill  Electric  Co.,  719 
Liberty  Ave.,  Pittsburgh,  Pa. 


Firco 

Radio  Apparatus 


For  sale  by  all  prominent  dealers 

JOHN  FIRTH  & CO.,  Inc. 

Pioneers  since  1901 

709  6th  Avenue  New  York 
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FAOA 
Power  Tube  Rheostat 


FRANK  A.  D.  ANDREA 


Manufacturer  of  FADA 
radio  supplies 


New  York  City 


Resistance  1 % ohms. 

Current  carrying  capacity  5 amperes. 
Just  the  rheostat  to  use  with  two 
Radiotron  5 watt  Power  Tubes. 
Price  only — 

$1.35 


1882-C  Jerome  Avenue 


Immediate  Delivery 

on  all  standard  makes  of  Radio  Ap- 
paratus. No  matter  what  instrument  you 
desire  send  us  your  order  for  quick  ship- 
ment. Chicago  Amateurs : Come  and  in- 
spect our  new  apparatus ; largest  stock  in 
the  Middle  West.  Open  all  day  Saturday. 

Chicago  Radio  Apparatus  Co.,  Inc. 


508  South  Dearborn  St., 


Chicago,  IU. 


RADIO  POSITIONS  OPEN! 

THERE  is  at  present  a great  demand  TX7E  are  also  placing  men  in  ship  and 
on  this  school  for  men  trained  in  V V land  stations.  Thus  far  the  demand 
Radio.  Manufacturers  of  radio  equipment  for  men  has  exceeded  the  supply.  We  can 
are  constantly  asking  for  men  for  various  train  you  in  a short  time  to  qualify  for 
positions  at  high  salaries.  one  of  these  positions. 

Complete  course  covering 

ARC,  SPARK  AND  VACUUM  TUBE  SYSTEMS 

Send  for  illustrated  booklet 

Y.  M.  C.  A.  RADIO  SCHOOL 

149  EAST  86th  ST.,  NEW  YORK  CITY 
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You  Must  Have  Good  Batteries 
On  Your  Radio  Set 


Hundreds  of  thousands  of 
people  now  have  Radio  Sets 
in  their  homes. 

Many  of  these  people  have  been 
disappointed  in  their  Radio  Set  on 
account  of  the  storage  battery  fail- 
ing to  function  properly. 

The  Radio  Set  is  as  efficient  as  the 
Battery  is  good,  and  a good  Battery 
costs  no  more  than  the  many  cheaply 
constructed  batteries  now  being  sold 
to  the  Radio  operator. 

Universal  Batteries  are  built  with 
heavy  plates  and  separators  insuring 
long  life  and  uninterrupted  service. 


Don’t  take  any  chances — be  sure  that 
your  set  brings  the  messages  to 
you  loudly  and  clearly.  This  de- 
pends largely  on  the  Batteries  you 
use. 

Right  here  is  where  Universal  Bat- 
teries play  an  important  part. 

No  matter  where  you  buy  your 
Radio  Set  or  what  price  you  pay, 
don’t  fail  to  use  Universal  Bat- 
teries. 

Prices  given  below. 

If  your  dealer  cannot  supply  Univer- 
sal Batteries — order  directt  You’ll 
never  be  sorry. 


UNIVERSAL  BATTERIES  ALSO  FURNISHED  IN  SEALED  GLASS  CELLS — Write  for  Bulletin  82 


Universal  Battery  Co. 

3444  St.  La  Salle  St., 
CHICAGO,  ILL. 


BATTCRIU  rOR  ALL 
■kinds  OR  WORK 


TYPE  WR 

WR—  60  Amp  — $15.00 
WR—  85  Amp  — 17.50 
WR—  105  Amp—  21.00 


TYPE  RR 

RR  — 60  Amp  — $19.00 
RR  — 85  Amp  — 21.00 
RR  — 105  Amp  — 25.50 


Jobbers  end  Dealers  Wanted  to  Handle  Oar  Radio  Line 
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AN  EXTRAORDINARY  SUCCESS! 


I*SQ£v  aatwR  ibobo* 

vacuum 

11  SfS  WlRS-t'S  VACUUM  TUBES 


JOHNS 


ELEMENTARY 
TEXT  BOOK  ON 
WIRELESS 
VACUUM  TUBES 

By 

JOHNSCOTT-TAGGART 
Member  of  the 
American  Institute  of 
Electrical  Engineers. 
Author  of 

“Thermionic  Tubes  in 
Radio  Telegraphy  and 
Telephony.” 

$3.00  post  paid 


It  is  the  second  bocdc  on  tubes  by  John  Scott-Taggart, 
who  has  written  more  about  this  subject  than  any  other 
author  in  the  world,  and  who  has  achieved  a well-deserved 
reputation.  Many  of  his  articles  have  been  written  for 
"The  Wireless  Age.” 

Written  solely  for  the  experimenter  and  student. 

Many  radio  schools  have  adopted  it  as  their  standard  book  on 
tubes.  

If  you  are  a radio  experimenter  vou  will  buy  this  book  the  mo- 
ment you  sec  it.  It  is  bang  full  of  practical  circuits  and  informa- 
tion. There  is  no  other  book  on  the  market  which  gives  you  the 
final  results  of  years  of  practical  experience  of  commercial  and 
amateur  radio  workers.  You  are  given  the  BEST  circuits  for  every 
purpose.  

There  is  no  book  which  gives  such  a full  account  of  vacuum 
tube  transmitters  and  radiotelephony.  Many  of  the  circuits  are 
published  for  the  first  time. 

Remember  that  this  book  is  written  by  a professional  wireless  en- 
gineer who  knows  your  needs  and  is  recommended  and  backed  by  us. 

A mass  of  practical  information  at  a reasonable  price.  240  pages, 
130  diagrams. 

A large  book  (9  in.  by  6 in.  by  1 in.)  handsomely  bound  in  BLUE. 

A second  Edition  was  called  for  within  a month  of  publication. 
This  speaks  for  itself.  Sales  are  very  rapidly  rising. 


CONTENTS 

Fleming  Valves — The  three-electrode  vacuum  tube 
and  its  applications— cascade  vacuum  tube  amplifiers 
— Principles  of  regenerative  amplification  ana  self- 
oscillation— Regenerative  reception  of  wireless  signals 
— Continuous  wave  receiving  circuits — Vacuum  tube 
transmitters — Radio-telephony  systems  employing  vacu- 
um tubes — Further  vacuum  tube  applications. 


• * • • . . and  its  applications-— cascade 

lhis  very  latest  book  on  vacuum  tubes,  written  in  the  —Principles  of  regenerative 

style  you  are  used  to  and  illustrated  by  drawings  of  the  oscillation— Regenerative  rec< 

kind  to  which  you  are  accustomed,  has  only  just  been  pub-  H ,™m^ue?s-R^tdrphony 

lisnea.  um  tubes — Further  vacuum  t 

ORDER  YOUR  COPY  AT  ONCE 

Ask  your  wireless  dealer  or  Order  direct  ($3.00  post  paid)  from 

JOHN  FIRTH  & CO.,  18  Broadway, 


New  York  City 


‘ 'Radio  Panels  and  Parts 


Start  your  set  right.  Pay  particular  attention  to  “insula- 
tion.” Get  a good  panel  and  dependable  parts.  To  make 
sure  that  you  do  get  them  look  for  the  dealer  displaying  this 

Slgn:  CONDENSITE  Vk  Y 


RADIO  PANEL  SERVICE 

CONDENSITE  CELORON  PANELS  and  PARTS  are  right.  You 
can  bonk  on  them,  for  this  strong,  handsome,  waterproof  material  (ap- 
proved by  the  Navy  Department,  Department  of  Engineering)  is  ex- 
tremely high  in  surface  and  volume  resistivity  and  dielectric  strength. 
It  machines  readily,  engraves  without  “feathering,”  and  takes  a beauti- 
ful natural  finish — polished  or  dull.  This  is  why  it  is  so  widely  used 
for  panels,  tube  bases,  mountings,  variable  condenser  endplates,  tubes, 
dials,  knobs,  handles,  bushings,  etc.  We  can  machine  all  of  these  parts 
to  your  specifications. 

r Send  today  for  our  Radio  Panel  Guide 

Are  you  an  enthusiast?  This  Guide  describes  our  panels  in  detail — tells  how 
they  are  made  and  what  they  cost.  Are  you  a radio  dealer?  Learn  about 
Celoron  Radio  Panel  Service  and  how  easily  and  profitably  it  enables  you  to 
supply  your  customers  with  panels  and  parts  fully  machined  and  engraved  to 
their  specifications.  Write  for  our  Special  Dealer’s  Proposition  today. 

Diamond  State  Fibre  Company 

Bridgeport  (near  Philadelphia) , Pa. 

Branch  Factory  and  Warahousa,  Chicago  Offices  in  principal  cities 

In  Canada:  Diamond  Stata  Fibre  Company  of  Canada,  Ltd.,  Toronto 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by  ^.ooQle 


108 


THE  WIRELESS  AGE 


July,  1922 


COMPLETE 

(arnct  aerial,  insert  tubes, \ 
kook  OB  batteries — and  listen  / 


273 


.00 


Unexcelled*'  RadioTelephone  Reception 


DO  you  want  to  hear  all  the  broadcasting 
stations  within  1000  miles?  Do  you  want 
a receiving  outfit  acknowledged  by  leading 
amateurs  to  be  “unexcelled  for  Radio  Tele- 
phone reception?”  Do  you  want  a tuner  24% 
more  selective  than  its  famous  predecessor? 
Do  you  want  to  practice  real  economy  by  buy- 
ing an  outfit  that  will  render  more  value  per 
dollar  over  years  of  service  than  cheaper  sets? 

The  men  who  first  sent  messages  across  the 
Atlantic  in  the  recent  A.  R.  R.  L.  tests  have  se- 
lected, from  their  wealth  of  experience,  the 
equipment  shown  above  as  unsurpassed  in 
radio.  This  set  would  be  a handsome  addition 
to  the  most  tastefully  furnished  home.  It  is  an 
outfit  that  anyone  can  use  successfully,  without 
previous  experience,  to  entertain  a group  of 
friends.  And  it  is  also  an  outfit  that  in  the 
hands  of  an  expert,  accomplishes  record-break- 
ing results. 

Tested,  proven  units  are  combined  to  make 
a complete  set  without  a weak  link.  The  tuner 
is  the  famous  Paragon  R.  A.  Ten  regenerative 
receiver, — the  world’s  leading  short  wave 
tuner.  To  this  is  added  its  companion  instru- 
ment, Paragon  D A 2 Vacuum  Tube  Detector 
and  two-step  amplifier.  Then  comes  the  Radio 


Magnavox,  which  sends  wireless  telephone 
concerts  as  well  as  code,  clearly  all  over  a 
room  or  hall  without  detracting  from  the  orig- 
inal tonal  qualities.  For  sharp  tuning  head 
phones  are  provided — Baldwin  type  “C,” 
standard  of  the  world.  Every  item  of  accessory 
equipment  is  supplied — of  a quality  consistent 
with  the  Paragon  instruments  that  form  the 
heart  of  this  set.  This  includes  3 Radiotron 
vacuum  tubes,  3 Eveready  “B”  Batteries,  1 
60-80  Ampere-hour  storage  battery,  specially 
built  for  radio  work,  and  our  Number  3 antenna 
equipment,  with  wire  and  insulators  for  a 4 wire 
100  ft.  aerial,  lead-in  wire,  ground  clamp,  etc. 

Not  a single  item  is  omitted  for  a complete 
installation.  The  actual  work  of  installation  is 
reduced  to  a minimum.  Simply  put  up  your 
aerial,  insert  tubes,  hook  on  batteries,  make  an 
easy  ground  connection — and  you  are  ready 
to  listen. 

The  price  complete  is  $273.00.  Quality  con- 
sidered, we  confidently  recommend  this  outfit 
as  today’s  best  buy  in  radio.  If  you  live  in 
New  York  examine  this  equipment  at  the  Con- 
tinental store.  If  you  live  further  away,  order 
by  mail.  Shipment  immediately  by  express,  ac- 
companied by  the  Continental  guarantee  of 
satisfaction. 


CONTINENTAL 

RADIO  AND  ELECTRIC  CORP. 


Dept.  £ 


6 Warren  Street,  NEW  YORK  CITY 


‘NEW  YORK'S  LEADING  WIRELESS  HOUSE’1 
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Amateur  Radio  Stations  of  the 

United  States 


Supplementary  List  brought  up-to-date  from  June  WIRELESS  AGE 


1 GD 
l HH 
1 LH 

I LI 
1 LO 
1 NX 
1 PS 
1 Q C 
1 QE 
1 Q\V 
1 RC, 

1 HR 
1 RS 

1 SA 

1 SG 
1 SO 

1 SM 
1 ST 
1 TA 

1 TC 
1 TD 
1 TE 

1 TM 
1 TO 
1 TQ 
1 TT 

1 TX 
1 TV 
1 UA 
1 I'K 
1 UL 
1 IT 
1 IT 
1 IV 

i r\v 

1 ux 

1 VA 
1 VB 
1 VD 
1 VE 
1 VO 

1 VH 
1 VK 
1 VN 
1 VO 
l VS 
1 WA 

1 wc 

1 WE 
1 WI 

1 UX 
1 WM 

1 WN 
1 WV 
1 WX 
1 AAH 

1 AAL 
1 AAN 
1 AAT 

1 ABD 
1 A'-F 
1 AJU 
1 BJZ 

1 BZL 


1 ARX 
1 ASY 
1 CJX 


T AE 


8 BF 
8 DJ 
8 GO 
8 HZ 
8 IH 
8 JI 
8 JK 
8 KH 
8 KN 

8 LZ 

8 MI 
8 MT 
8 PD 
8 P.T 
8 PU 
8 PW 
8 QF 

8 RX 


First  District 

O.rdner.  Brr«nt  Hx  57  D»j  Are Weetfleld  Men. 

Oordon.  Fred  W„  freet  Roed . . Belurmde  Lekee.  Milne 

Tibbut.  A.  Ralph,  6 Flret  South  St., 

ion  _ Bar  Harbor,  Milne 

UUeon.  Vernon  K.,  5 Weet  St Portland,  Maine 

(Juillemette.  Joeeph  p..  70  Manlll  St.,  Pawtucket.  R I. 
Nov*k.  Nathan.3719  No.  Main  St.,  Bridgeport  Conn. 

Meriden  Radio  Club.  35  Colony  St Meriden,  Conn. 

Reyes.  Ernest  R.,  311  Nahatan  St. . .Norwood.  Maaa. 
Van  Allen.  Edward  J..  26  Park  Row.  .Stamford.  Conn. 
Eckert,  Clendenin.  Strawberry  Hill . . Stamford.  Conn. 

Bowman.  Everett  L„  96  Water  St Clinton.  Maas. 

Cavallini  Elio.  O..  305  Court  St Plymouth,  Maaa. 

Klein.  William  O.,  20  Fairfield  St., 

_ Springfield,  Maaa. 

Stagg.  Charles  H..  1739  Dlxwell  Ave.. 

_ New  Haven.  Conn. 

Woodward.  Dudley  B..  35  Pond  St. . .Greenfield.  Mass. 
Dlnsmore,  Rodney  L.,  37  Shawmut  St.. 

, So.  Portland.  Maine 

"loan  Edgar  T..  151  Oxford  St Hartford.  Conn. 

Lemleux.  Gustave,  657  Main  St Berlin.  N.  H. 

Gallagher,  Raymond,  19  Chautauqua  Are., 

„ „ Nashua,  N.  H. 

Gregory.  Horace  E..  3 Lewis  St Norwalk.  Conn. 

Arey.  Charles  K..  217'  Preble  St..  So.  Portland.  Maine 
Bessette,  Raymond  P.  Sulford  St., 

. So.  Bellingham.  Mass. 

Gibbs.  Arthur  B..  Spring  St..  Vineyard  Haven.  Mesa. 
McDermott.  William  J..  31  Pleasant  St.  .Bristol,  Conn. 

Ferris.  Paul  F..  316  Lynnfleld  St Lynn.  Mass. 

Tepper.  Donald  T..  58  East  Haverhill  St.. 

Lawrence.  Maas. 

McIntyre.  John  I..  10  Violet  8t Lynn  Maas. 

Fay,  Marshall  H.,  36  Park  Ave ....  Winchester,  Maaa. 

Pierce,  John  A..  100  Main  St Orono,  Maine 

Bosse,  Armand  J..  239  Blake  St Lewiston,  Maine 

Shepard,  Ernest  L.,  76  Pine  St Bath.  Mains 

Moody,  Norman  B..  6 Noyes  Place Augusta.  Mains 

Waite.  Gordon  D..  18  Ware  8t Lewiston  Maine 

Cameron.  Ralph  W.  E..  145  Galen  St.. 

_ Watertown.  Maas. 

Elder,  Thomas  P..  68  Williams  St.,  New  London,  Conn. 
East  Bridgewater  High  School. 

East  Bridgewater.  Mass. 
Palmer,  Clarence  Ew  66  Marne  St.. New  Haven,  Conn. 
Foley,  Francis  559  Washington  St.  .Denham.  Maaa. 

Allen.  John.  53  Garfield  St Springfield.  Mass. 

Petersen.  R.  Lee.  11  Lunt  St.  ..Norfolk  Downs.  Maas. 
Cormier,  Ernest  J .,  26  Locke  St., 

No.  Cambridge.  Maaa. 

Macdonald.  Herbert  C..  109  Stow  St.. Waltham.  Maaa. 

Simmons.  Norman  B.,  45  Oakland  St  . Bristol  Conn. 

Potta.  Leslie  T..  11  Allyn  St nolyoke.  Maaa. 

Stacker.  Robert  J.,  48  Mountain  Are. . . Wlnated,  Conn. 
Halaplan,  John  H..  73  Wellington  St.,  Worcester.  Maas. 
Bigelow,  Henry  M.  L..  1 Fennway  Road. 

West  Hartford,  Conn. 

Hartmann  Mfg.  Co.,  308  Pearl  8t Hartford.  Conn. 

Northrop.  Robert  L Weatogue.  Conn. 

Hanson,  Hermit  F.,  126  Brown  St.. 

So.  Portland.  Mains 
Morin,  Hobart  L..  Berry  Ave.. West  Yarmouth.  Maaa. 
Frueh.  Frederick  G„  20  Arcadia  Park. 

Dorchester,  Maaa. 

Duffy,  Charles  E..  55  Bloomfield  8L.  Dorchester,  Maaa. 

Sawyer,  Arthur  W.,  33  High  St Yarmouth,  Mains 

Sauer.  Charles  B.,  Old  Field  Bead.  .Fairfield.  Conn. 
Kuna.  Clifford  A.,  9 Harris  Ave., 

Jamaica  Plain,  Maas. 

Donahue.  Leonard  M Richmond,  Vt. 

Hatch.  Harold  P..  150  8chool  St Everett.  Maas. 

Carder.  Robert  W.4  23  C harden  Road, 

W.  Medford.  Maas. 

Ballou.  Everett  T.,  35  West  Main  St Ware.  Mass. 

Donato.  Frank.  882  Howard  Ave., ..New  Haven,  Conn. 
Cole,  George  E..  350  Piedmont  St..  Waterbury,  Conn. 
Hotchkiss.  Alan  W.,  Pond  Point  Beach, 

Milford.  Conn. 

Grundy.  Leslie  W , Main  8t Phillips,  Mains 

CHANGE  OF  ADDRE88 
Wllmott,  Boy  E.,  108  Anderson  Ave., 

West  Haven,  Conn. 

Boynton.  A.  8..  18  Griswold  8t Meriden,  Conn. 

Goss,  Horace.  Box  1 Eaaex.  Conn. 

8tetson,  Thurston  L..  51  West  8t Elmwood.  Maaa. 


Seventh  District 


Edgar.  Thornton,  B.  F.  D.  No.  8.  Walla  Walla.  Wash. 

Eighth  District 

RE  ASSIGNED  CALL8 

Orrle  Baumgardner.  <>409  Lorain  Ave.  .Cleveland.  Ohio 
Donald  C.  Meyer.  9714  Lamont  Ave.  .Cleveland,  Ohio 

W.  G.  Chandler.  Blank  8t Sylvanla,  Ohio 

Donald  L.  Rosa.  122  Midwood  Ave Toledo,  Ohio 

Howard  C.  Barton,  18  Myrtle  8t LeRoy.  N.  Y. 

L.  Miller  Andrus.  5$5  E.  High  am  St.  .St.  Johns.  Mich. 
Buaeell  L.  Schwlng,  15  University  Ave ..  Buffalo,  N Y. 
Carl  G.  Gutman.  3584  E.  120th  St..  Cleveland.  Ohio 
Melvin  A.  Leach.  Lansing  High  Shoo], 

Seymour  4k  Shiawaaae.  Lansing.  Mieh. 
Sherman  B.  Landman.  134  S.  Oakley  Ave., 

_ _ Columbus.  Ohio 

L.  Bussell  York.  4555  Harding  Ave ..  Detroit.  Mich. 
Myron  H.  Premus,  53  McKinley  Ave.,  Kenmore,  N.  Y. 

Elmer  Prlebe,  3887  W.  37th  St Cleveland.  Ohio 

Chaa.  8.  Taylor.  598  Masten  8t Buffalo.  N.  Y. 

K.  A.  Duerk,  809  Clinton  8t Defiance,  Ohio 

John  C.  Slade.  B.  F.  D No.  3 Hamilton,  Ohio 

Orange  Publishing  Co.,  Inc.. 

922  Irving  Ave..  Syracuse.  N.  Y. 
Harlan  N.  Walker,  114  Glendale  St., 

Highland  Park.  Mleh. 

St.  Lawrence  Univ.,  Park  8t Canton.  N.  Y. 


8 TF  Perclval  K.  Piper,  3807  Kirby  Ave..  W.  Detroit.  Mich. 

8 TO  Fred  J.  Kuchllck.  622  Vine  8t Coshocton.  Ohio 

8 I'D  Clark  W.  Mawby,  1000  Pitkin  Ave Akron,  Ohio 

8 IN  Jo  Bradley  Reed.  305  W.  7th  St Marysville.  Ohio 

8 I'R  Fred  Cain.  1224  Bryden  Rd Columbus,  Ohio 

8 WP  Jas.  W.  Speer.  2994  Euclid  Hta.  Eire.. 

Cleveland  Hta.,  Ohio 

8 ABU  L.  L.  Channlcky,  9604  Sophia  Ave Cleveland.  Ohio 

8 ACB  Arthur  D.  Lewis  . Glenlyon,  Pa. 

8 ACN  Albert  Bcntx,  3545  Hazelhurat  Av Toledo,  Ohio 

8 ADW  Ralph  M.  Smith,  2249  McGraw  Ave.  .Detroit,  Mich. 
8 AOK  Clayton  M.  Blake.  188  Poplar  St ....  Wyandotte.  Mich. 
8 AIH  Russell  M.  McBride.  218  Woodward  Ave., 

N.  Birmingham.  Mich. 

8 AJI  Gerald  E.  Hyter,  1319  Felt  St Toledo.  Ohio 

8 AJT  Phillip  Schwartz.  218  Grant  St Washington.  Pa. 

8 AOR  Harry  Baatyr,  R.  F.  D.  No.  2.  Catherine  St., 

Glenshaw.  Pa. 

8 ARH  Norman  C.  Reynolds.  105  Krettner  St.. Buffalo.  N.  Y. 

8 AWN  Clinton  A.  Petry,  603  Wayne  Ave Greenville,  Ohio 

8 AJE  Clyde  W.  Champnesa,  3716  W.  46th  St.,  C eveland.  Ohio 
8 BAK  Carlisle  Schroeder,  40  VanAlstyne  Blvd., 

Wyandotte,  Mich. 

8 BFS  Willard  F.  Diehl.  Y.  M.  C.  A..  2nd  & Market. 

Hamilton.  Ohio 

8 BJK  George  Maxim,  11505  Lake  Shore  Blvd., 

Cleveland.  Ohio 

8 BJV  Ralph  W.  Harris,  1099  Bigfalla  Ave. ..  .Akron.  Ohio 
8 BKR  Cyril  W.  Dawson,  Reginald  O.  Dawson. 

53  Jefferson  8t..  Norwalk.  Ohio 
8 BUB  Otis  R.  Barrall,  278  E.  Green  St. . . .Nantlcoke.  Pa. 

8 BQL  Durwood  L.  Benslnger Elsie,  Mich. 

8 BVA  Reid  Whipple  80  Third  8t Oloversvllle.  N.  Y. 

8 BWF  Harry  C.  Yingllng.  252  Charles  Ave., 

New  Kensington.  Pa. 

8 CAK  Alfred  L.  McCauley,  176  Roseneath  Ave., 

Battle  Creek,  Midi. 

8 CDH  William  Zellers,  4386  Turney  Rd Cleveland.  Ohio 

8 CEV  Harry  C.  Hopkins  . Auburn.  N.  Y. 

8 COP  Leo  S.  Gordon.  31 6 E.  South  8t Corry,  Pa. 

8 CKR  Barney  J.  Kucera.  4815  Lester  Ave Cleveland.  Oho 

8 CKV  Ralph  E.  Humes.  834  Jefferson  St..  8pringfleld.  Ohio 
8 CKX  Syracuse  Boys*  Club.  436  Jefferson  8t.. 

E.  Syracuse,  N.  Y 

8 CLJ  Nathan  Williams,  1411  Main  St Buffalo  N.  Y. 

8 COW  Malcolm  J.  Stevens,  1545  Belvldere  St..  Detroit,  Mich. 


NEW  CALLS 

t 

8 CQN  Raymond  E.  Gower.  636  3rd  Ave.  .Williamsport.  Pa. 
8 CQO  Ira  J.  Barber.  504  8.  State  St..  Clark’e  Summit,  Pa. 
8 CQP  A.  Paul  Ruzynsky.  91  E-  Broad  St.,  W.  Haxelton,  Pa. 

8 CQQ  Warren  A.  8omers  Derrick  City.  Pa. 

8 CQR  Clay  D.  Richards.  Dewey  Ave Barnard.  N.  Y. 

8 CQ8  Lloyd  I.  Sinn.  726  Prospect  St Van  Wert.  Ohio 

8 CQT  Joseph  B.  McCune.  488  Fifth  St Donors,  Pa. 

8 CQU  Chaa.  H.  Helser.  733  New  York  Ave.  Columbus  Ohio 

8 CQV  Carl  F.  Walsh.  304  Jay  8t Rochester.  N.  Y. 

8 CQW  Clarence  E.  Burke,  453  Avenue  D ..  Rochester,  N.  Y. 

8 CQX  Howard  A.  Thompson.  3401  Rldgway  St.. 

Pittsburgh,  Ps. 

8 CQY  Miles  H.  Robin.  7 Lake  Ave Williamson,  N.  Y. 

8 CQZ  Chss.  W.  Pfiater,  Johnson  St Osborn,  Ohio 

8 CRA  Algelr  Ahrens,  47  N.  Main  St. . .Canandaigua.  N.  Y. 
8 CRB  Chaa.  F.  Swoboda,  16475  Libby  Rd.. 

Maple  Heights,  Ohio 

8 CRC  Henry  B.  Bpelman.  937  Harriet  Ave.,  N.  W.. 

Canton  Ohio 

8 CRD  Fred.  F.  Sauer,  1924  Forestdale  Ave.,  Cleveland,  Ohio 
8 CRE  Harold  M.  Keckley.  3327  Detroit  Ave.  .Toledo.  Ohio 
8 CRF  Kenneth  Neubrecht.  1160  Yondota  St.. Toledo,  Ohio 
8 CRG  John  Wm.  Lang,  174  Northampton  St.. Buffalo,  N.  Y. 

8 CRH  Loren  D.  Macorabeg,  463  Auburn  Ave Buffalo,  N.  Y. 

8 CRI  Clifford  C.  Mosher.  Jr..  1044  W.  Market  St. 

Lima,  Ohio 

8 CRJ  John  B.  Dauberman,  615  8t  Catherine  St.. 

Lewlsijurjr,  Pa. 

8 CRK  Gilbert  Btybr.  175  Galley  Ave.,  Rom  Towmhip  Pa. 
8 CHL  Wm.  C.  Albertson,  5400  Stanton  Ave.  .Pittsburgh,  Pa. 
8 CRM  Walter  J.  Krager.  39  Franklin  St.  .Cattaraugus.  N.  Y. 
8 CRN  Anton  K.  Rehor.  16350  Libby  Rd..  Maple  Height*,  Ohio 
8 CRO  Clarence  O.  Keener.  215  Giffln  Ave.  .Pittsburgh.  Pa. 
8 CRP  Bryant  W.  Pocock,  1715  Chicago  Blvd.,  Detroit.  Mich. 

8 CRQ  Garnett  F.  Roberta,  Maatln  Park Buffalo,  N.  Y. 

8 CRR  Starke  R.  Hathaway,  602  8.  Maple  St.. 

Marysville,  Ohio 

8 CR8  Lawrence  D.  Trevett.  Buffalo  8t.. Orchard  Park  N.  Y. 
8 CRT  John  W.  Dixon,  1875  CharlM  Rd..  East  Cleveland.  Ohie 

8 CRU  Donald  W.  Exner  Silver  Bay.  N.  Y. 

8 CRV  Robert  Swain,  718  E.  University  St.,  Ann  Arbor,  Mich. 

8 CRW  John  H.  Brabb.  159  Lawrence  Ave Detroit,  Mich. 

8 CRX  Howard  C.  Hanna,  13802  Woodward  Rd., 

E.  Cleveland,  Ohio 

8 CRY  Wm.  T.  Munson.  18524  Ashburton  Rd.,  Cleveland,  Ohio 
8 CRZ  George  W.  8 tone,  Jr..  9 Evershed  St., 

Niagara  Falla.  N.  Y. 

8 C8A  Alphonse  Breclnski  12  Rauber  8t Rochester,  N.  Y. 

8 C8B  Leland  L.  Lathrop  Berkey,  Ohio 

8 CSC  Bert  Drummond  White  Pigeon,  Mich. 

8 CSD  Branko  Laslch.  15  Eureka  8t Pittsburgh,  Pa. 

8 C8E  Raymond  Lotzar.  439  Femwood  Ave ..  Rochester.  N.  Y. 

8 C8F  Elmer  Jtla,  4304  E.  126th  8t Cleveland.  Ohio 

8 C8G  Irving  W.  Littlefield.  147  Moulton  Are.. 

- - Kenmore.  N.  Y. 

8 CBH  Norman  Hellbrun.  425  West  Ave Buffalo.  N.  Y. 

8 C8I  John  J.  Long,  Jr.,  205  Prospect  8t.. 

Canandaigua.  N.  Y. 

8 C8J  Vito  Grleeo.  183  Weddale  Way Rochester,  N.  Y. 

8 C8K  Wilson  J.  Cox  9902  Plerpont  Ave Cleveland,  Ohio 

8 C8L  Russell  F.  Kehr.  3216  Cherry  St Toledo.  Ohio 

8 CSM  8.  L.  Blesecker,  335  8.  Clinton  Ave.  .Rochester,  N.  Y. 

8 CSN  Elmer  W.  Boehmer,  101  Main  8t. ..  .Hamburg.  N.  Y. 

8 CSO  Roy  Butler,  317  8.  Main  8t Akron.  Ohio 

8 C8P  Frederick  R.  Messmer,  611  Marklnson  Ave., 

Columbus.  Ohio 

8 C8Q  Howard  MattM,  189  Avenue  B Rochester.  N.  Y. 

8 CSR  Glover  8.  Mohr.  302  N.  Cherry  8t.  Paulding,  Ohio 
R CSS  James  R.  Nelson.  418  Caroline  St.  .Herkimer.  N.  Y. 

8 08T  Marlon  Y.  Law.  Thomaa  8t Scottsvllle.  Mich. 

8 CSU  William  E.  Fuller  639  M.  A.  C.  Ave.. 

East  Lansing.  Mich. 
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8 CSV  Fred.  W.  Blackman.  157  Forrest  St Clyde.  Ohio 

8 C8W  Bernard  Eveleigh.  142  E.  Hoard  St.  .Watertown.  N.  Y. 
8 CSX  Lawrence  E.  Forman,  176  North  St. ..  .Buffalo,  N.  Y. 
8 CSY  Eckley  B.  C.  Markle.  321  W.  Broad  St..  Hazelton.  Pa. 
8 C8Z  Louis  H.  Frost.  U2  Hatch  St Syracuse,  N.  Y. 

SPECIAL  AMATEUR  STATIONS 

8 ZAF  Robt  C.  Boh  an  nan.  1188  Willard  Ava.,  Columbus.  Ohio 

8 ZL  Charles  Candler.  105  8.  Ash  St.... St.  Marys.  Ohio 

8 ZH  Clno  Radio  Mfg.  Co..  218  W.  12th  St.,  Cincinnati.  Ohio 

8 ZZ  Clyde  E.  Darr.  137  Hill  Ave..  Highland  Park.  Mich. 

8 ZP  Edw.  I.  Delghan.  5415  Hermann  Ave..  Cleveland.  Oh  o 

8 ZY  K.  A.  Duerk.  1000  Wilhelm  St Defiance,  Ohio 

8 ZM  Cyrus  H.  Fraser.  48  Glenwood  Ave.  .Buffalo.  N.  Y. 

8 ZE  Clarence  T.  Hewitt.  7942  Westmoreland  Ave., 

Swlsavale.  Pa. 

8 ZQ  Roy  C.  Ehrhardt,  117  8.  Blakely  St,  Dunmore,  Pa. 
8 ZB  Earl  S.  Enaign  Wm.  Van  Behren. 

923  W.  Bancroft  St.  Toledo.  Ohio 

8 ZAD  Experimental  Radio  Association Mayvllle.  N.  Y. 

8 ZAC  Clifford  H.  Galloway,  612  Park  St,  Barneavllle.  Ohio 
8 ZK  A.  M.  Lindsay.  Jr.,  600  Park  Ave.  .Rochester,  N.  Y. 

8 ZG  A.  J.  Manning.  252  McKinley  St Salem,  Ohio 

8 ZA  Chss.  J.  Murray  718-728  W.  Fair  St. 

New  Philadelphia,  Ohio 
8 ZF  Maurice  H.  Pancost.  1101  Climax  8t. . Lansing.  Mleh. 

8 ZAB  Shotton  Radio  Mfg.  Co..  413  Connel  Bldg.. 

Scranton.  Pa. 

8 78  John  H.  Btenger.  Br..  86  Gilderaleeve  St.. 

Wilkes-Barre.  Pa. 

8 ZW  John  C.  Strobel,  Jr..  National  Rd.  .Wheeling.  W.  Va. 

8 ZX  Harry  S.  Weber,  1113  Walnut  St Dover.  Ohio 

8 ZD  Parker  E.  Wiggln.  412  Whitney  A v e . 

Wllklnsburg,  Pa. 

8 ZAE  Burton  P.  Williams.  3220  Orleans  8t.,  Pittsburgh,  Pa. 
8 ZO  Loren  G.  Windom,  1875  Franklin  Ave. 

Columbue,  Ohio 

8 ZAA  J.  Warren  Wright.  1119  S.  Fountain  St. 

Springfield.  Ohio 

8 ZN  J.  W.  Kauffman.  208  Claremont  Ave ..  Ashland.  Ohio 
8 XA  Unlv.  of  Michigan.  Dept  of  Elec.  Eng.. 

Ann  Arbor.  Mich. 

8 XB  Precision  Equipment  Co.,  2437  Gilbert  Ave., 

Cincinnati,  Ohio 

8 XD  Ford  Motor  Co Dearborn.  Mich. 

8 XE  Penna.  8tate  College  State  College.  Pa. 

8 XG  Washington  & Jefferson  College,  Department  of 

Physics,  Washington,  Pa. 
8 XH  P.  E.  Wiggln.  412  Whitney  Ave.  .Pittsburgh  Pa. 

8 XJ  Ohio  SUte  Unlv.,  Elec.  Eng.  Dept.  .Columbus,  Ohio 

8 XK  Frank  Conrad.  7712  Penn  Ave Pittsburgh,  Pa. 

8 XL  Ford  Motor  Co Northvllle.  Mich. 

8 XM  M.  H.  Pancoet,  1101  Climax  St Lansing.  Mich. 

8 XN  Bueknell  Unlv.,  Pept  Elect  Eng.  .Lewlsburg.  Pa. 

8 XO  The  Detroit  New*.  615  Lafayette  Blvd.,  Detroit  Mich. 

8 XP  The  Detroit  Edison  Port  Huron,  Mich. 

8 X8  Wilcox  Laboratories,  181  8.  Falrriew  Ave., 

Lansing,  Mich. 

8 XU  Cornell  Unlverilty,  Franklin  Hall Ithaca,  N.  Y. 

8 XV  F.  8.  McCullough  126  Lincoln  Ave.  .Pittsburgh.  Pa. 
8 XAD  Federal  Telephone  A Telegraph  Co., 

1738  Elmwood  Ave.,  Buffalo.  N.  Y. 
8 XAE  Henry  B.  Joy,  1740  Penobscot  Bldg.,  Detroit  Mleh. 
8 XAF  Howard  P.  Hardesty,  396  Monte  ray  Ave., 

TTighUnd  Park.  Mich. 

8 XAO  Doron  Bros.  Elec.  Co.,  329  Terrace  Ave.. 

Hamilton,  Ohio 

8 XAH  Ohio  Mechanics  Institute  Cincinnati.  Ohio 

8 XAK  Wlttenburg  College,  Carnegie  8clence  Hall. 

Springfield,  Ohio 

GENERAL  PUBLIC  STATIONS 

WFK  Ann  Arbor  Railway  Co Frankfort.  Mich. 

WLD  Pere  Marquette  R.  R.  Co Ludlngton  Mich. 

TECH.  AND  TRAINING  SCHOOL  STATIONS 

8 YA  Edw.  L.  Colby,  Cor.  Genesee  A South,  Auburn,  N.  Y. 

8 YD  Shaw  Tech.  School  E.  Cleveland.  Ohio 

8 YG  Mich.  Agri.  College.  Elec.  Eng  Dept., 

E.  Lansing,  Mich. 

8 YH  W.  Virginia  Univ..,  Dept  of  Physics. 

Morgantown.  W.  Va. 

8 YI  Unlv.  of  Pittsburgh,  Dept.  Elec.  Eng.,  Pittsburgh.  Pa. 
8 YK  Ohio  Wesleyan  Unlv.,  8.  Sandusky  St, 

Delaware.  Ohio 

8 YM  Denison  Univ.,  Dept,  of  Physics Granville  Ohio 

8 YN  Battle  Creek  High,  Van  Buren Battle  Creek,  Mieh. 

8 TO  Ohio  8tate  Unlv.,  Dept.  Elec.  Eng Columbue,  Ohio 

8 YQ  Independent  Wireless  Telegraph  Co., 

Main  A Tupper,  Buffalo.  N.  Y. 

8 YR  Miami  Univ Oxford.  Ohio 

8 YS  Unlv.  of  Cincinnati,  Dept  of  Physics, 

Cincinnati,  Ohio 

8TT  ML  Union  College  Alllanoe,  Ohio 

8 YU  Y.  M.  C.  A.  Dayton.  Ohio 

8 TV  Grove  City  College  Orove  City.  Pa. 

8 YAA  Marietta  College,  Dept,  of  Phyalcs Marietta.  Ohio 

8 TAB  Scott  High  School.  Collingwood  Ave. ..  .Toledo.  Ohio 
8 YAC  St.  Xavier  College  Victory  Pkway.  A Dana 

Cincinnati.  Ohio 

8 YAD  C.  M.  Howe,  Board  of  Education.  .Cincinnati,  Ohio 

8 YAE  Oberlln  College.  Peters  Hill Oberlln,  Ohio 

8 YAF  Univ.  of  Detroit.  650  E.  Jefferson  Ave.,  Detroit,  Mich. 

LIMITED  COMMERCIAL  STATIONS 

KOP  Detroit  Police  Dept Detroit  Mich. 

KQV  Doubleday -Hill  Elec.  Co..  719  Liberty  Ave.. 

Pittsburgh,  Pa. 

WBY  Illinois  Pipe  Line  Co Lima.  Ohio 

WCQ  Illinois  Pipe  Line  Co Findlay.  Ohio 

WFD  Ford  Motor  Co.... Flat  Rock,  Mleh. 

WNA  Ford  Motor  Co...'. Dearborn,  Mich. 

WPZ  Ford  Motor  Co.  River  Rouge  Station 

Bprlngwelle.  Mich. 

WCAA  Meade  Pochahontaa  Coal  Co Tralee,  W.  Va. 

WCAF  Mich.  Limestone  & Chemical  Co Rogers.  M»eh. 

KDEN  Ford  Motor  Co Dearborn,  Mich. 

KDEP  Ford  Motor  Co Northvllle.  Mich. 
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KDKA  Westlnghouse  Elec.  A Mfg.  Co.,  E.  Pittsburgh.  P«. 
KDP11  Detroit  Edison  Co..  1700  David  Whitney  Bldg.. 

Detroit,  Mich. 

KDPJ  Detroit  Edison  So Port  Huron,  Mich. 

KDPM  Weetlnghouse  Elec.  A Mfg.  Co Cleveland.  Ohio 


KUXM  Warren  W.  K a than.  335  Young  St..  Cheboygan.  Mich. 


BROADCASTING  STATIONS 

WCX  Detroit  Free  Press.  117  Lafayette  Bird.. 

Detroit,  Mich. 

WFO  Blke-Kumler  Co Dayton.  Ohio 

WGR  Fed.  Telephone  A Telegraph  Co. 

1738  Elmwood  Ave..  Buffalo.  N.  T. 

WHD  W.  Va.  University  Morgantown.  W.  Va. 

WHK  Warren  R.  Cox.  5005  Euclid  Ate..  Cleveland,  Ohio 
WHQ  The  TImea-Unlon.  22  Exchange  St .. Rochester.  N.  Y. 
WHU  Wm.  B.  Duek  Co..  224  Superior  St..  Toledo.  Ohio 

WHW  U.  8.  Weather  Bureau  Lanalng,  Mich. 

W1K  K.  A L.  Electric  Co..  427  Olive  St.. 

McKeesport.  Pa. 

WIZ  Cino  Radio  Mfg.  Co..  218  W.  12th  St.. 

Cincinnati.  Ohio 

WJD  Richard  H.  Howe.  Denlaon  Uiveralty, 

Granville  Ohio 

WJK  Service  Radio  Equipment  Co.. 

225  Superior  St..  Toledo.  Ohio 

WJT  Electric  Equipment  Co.,  703  State  St Erie.  Pa. 

WLW  Croeley  Mfg.  Co.  Cincinnati,  Ohio 

WMH  Precision  Equipment  Co..  2437  Gilbert  Ave.. 

Cincinnati,  Ohio 

WOE  Buckeye  Radio  Service  Co.,  569  S.  Main  St., 

Akron.  Ohio 

WPG  Nushawg  Poultry  Farm,  R.  R.  F.  No.  2. 

New  Lebanon.  Ohio 

WPI  Elect.  Supply  Co.,  123  Market  St.  .Clearfield.  Pa. 

WPL  Fergus  Elec.  Co..  524  Main  St Zanesville  Ohio 

WRK  Doron  Bros.  Elec.  Co..  325  N.  B.  8t.. 

Hamilton,  Ohio 

W8L  J.  A M.  Elec.  Co..  23-80  Bank  Place.. Utica.  N.  Y. 

W8X  Erie  Radio  Co.,  Inc.,  117  W.  9th  St. ..  .Erie.  Pa. 

WTP  Geo.  M.  McBride,  Peoples  Theatre  Co., 

Bay  City,  Midi. 

WWB  Dailey  News  Printing  Co..  402  2nd  St.  N.  W.. 

Canton,  Ohio 

WWI  Ford  Motor  Co.  Dearborn.  Mich. 

WWJ  Detroit  News.  615  Lafayette  Blvd. ..  .Detroit.  Mich. 
WWT  McCarthy  Bros.  A Ford.  75  W.  Mohawk  St. 

Buffalo.  N.  Y. 

WMC  Columbia  Radio  Co.,  So.  Ave.  at  Indlanola, 

Youngstown.  Ohio 

KQV  Doubleday  Hill  Elec.  Co.,  719  Liberty  Ave.. 

Pittsburgh,  Pa. 

WAAO  Radio  Service  Co.,  1019  Quarrler  St., 

Charleston,  W.  Ya. 

WAAV  Athens  Radio  Co.,  Box  282 Athens.  Ohio 

WAAX  Radio  Service  Corp.,  35  Haldane  St.,  Crafton, -Pa. 
WAAY  Yahrling-Rayner  Plano  Co..  254  W.  Federal  St., 

Youngstown,  Ohio 

WAAR  Groves -Thorton  Hardware  Co.  822  4th  8L, 

Huntington.  W.  Va. 

WBAB  Andrew  J.  Potter,  213  Westminster  Ave., 

Syracuse,  N.  Y. 

WBAJ  Marshall -Gerken  Co.,  27  Ontario  St. ..  .Toledo.  Ohio 
WBAU  Republican  Publishing  Co.,  3rd  A Market  Sts.. 

Hamilton,  Ohio 

WBAV  Erner  A Hopkins  Co..  146  N.  3rd  St.. 

Columbus,  Ohio 

WBAW  Marietta  College.  328  4lh  St Marietta,  Ohio 

WBAX  John  H.  Stenger,  Jr.,  66  Glldersleeve  St.. 

Wilkes-Barre.  Pa. 

WCAE  Kaufmann  A Baer  Co.  6th  A Smtthfleld  8U., 

Pittsburgh.  Pa. 

WCAD  St.  Lawrence  University  Canton.  N.  Y. 

WCAQ  Tri-Stats  Radio  Mfg.  A Supply  Co., 

309  Clinton  8t..  Defiance,  Ohio 


REGULAR  LIST 


8HM  Grove  City  High  School  (by  H.  F.  Harmon).  Main  St.. 

Grove  City,  Pa. 

8 HN  J.  C.  Adams,  48  N.  Wasbbash  Ave ..  Battle  Creek,  Mich. 


8 HO  W.  Weaver,  Jr.,  610  Church  St Ann  Arbor,  Mich. 

8 HP  G.  M.  Benas.  1636  Elm  St Utica.  N.  Y. 

8 HQ  W.  T.  Pasanne,  2 1 Lamson  PI Detroit,  Mich. 

8 HR  W.  A Cawley,  B.  F.  D.  No.  3 Milton,  Pa. 

8 HS  B.  8.  Munsell,  191  Center  St Ashtabula,  0. 

8 HT  J.  L.  Egan,  120  Barton  St Buffalo,  N.  Y. 

8 HU  A.  Anderson,  Main  St.,  Box  No.  223 Hubbard.  0. 

8 HV  L.  H.  Goldberg,  12011  Scottwood  Ave.  ..  .Cleveland,  0. 

8 HW  La  R.  Daniels,  JonesvlUe  St Litchfield,  Mich. 

8 HX  F.  E.  Llndblom,  21  Linden  Ave Jamestown,  N.  Y, 

8 HY  B.  W.  8boop,  160  % Jefferson  Ave Vandergrift,  Pa. 

8 HZ  W.  D.  Oner,  466  Augustine  8t Rochester,  N.  Y. 

8 LA  G.  A Stelnkamp,  1931  Clarion  Ave Cincinnati.  0. 

8 IB  R.  C.  Hlggy,  50  18th  Ave Columbus,  0. 

8 IC  8.  N.  W.  Huff,  915  Campbell  St Williamsport.  Pa. 

8 ID  B.  G.  Klipec,  11703  Kinsman  Ed Cleveland,  0. 

8 IE  H.  N.  Konrad,  750  Boss  Ave Hamilton,  0. 

8 IF  P.  Heavier , 490  Iroquois  Trail Sawyerwood,  0. 

8IO  F.  J.  Riley,  1824  E.  35th  St Cleveland.  0. 

8 IH  E.  L.  Murrill  Montgomery,  W.  Va. 

8 II  P.  W.  Lister,  1167  Wbeelock  Ave Detroit.  Mich. 

8 U H.  W.  Mason,  222  W.  Main  St Bellevue,  0. 

8 IK  J.  W.  Kauffman,  208  Claremont  Ave Ashland,  0. 

8 IL  LA  Nertoer,  41  Beattie  Ave Lockport,  N.  Y. 

8 IM  ft.  E.  Wlstermann,  2465  Lawton  Ave Toledo,  0. 

8 IN  8.  Johnston,  10  E.  Orchard  Ave Bellevue,  0. 

8 10  R.  F.  8chrecker,  543  E.  8th  Ave Tarentum,  Pa. 

8 IP  Q.  A Doeright,  145  Illinois  Ave Youngstown,  0. 

8 IQ  A.  8.  Bachtal,  26  Highland  Ave Akron.  0. 

8 IR  C.  J.  Taylor,  721  W.  Delaware  Ave Toledo,  0. 

8 18  R.  8.  Btuchen,  1018  W.  29th  St Erie.  Pa. 

8 IT  H.  E.  Stout,  514  Vine  St Wyoming,  0. 

8 IU  B E.  81bert,  109  E.  Benton  St Wapaknneta,  0. 

8 IV  T.  A Beid.  1219  N.  Limestone  St Sp-ingfleld.  0. 

8 1W  K.  Chamberlain,  Northwester  High  8chool . .Detroit,  Mkh. 

8 IX  H.  D.  Davie,  Olean  8t Bolivar,  N.  Y. 

8 IY  R.  L.  Gladke.  382  W.  Church  St Elmira.  N.  Y. 

8 IZ  R.  H.  Sayles,  Jr.  Milan,  0. 


8 JA  F.  8.  Travis.  1090  WUhelm  St Defiance,  0. 

8 JB  H.  W.  Harmon,  418  Poplar  St Grove  City.  Pa. 

8JC  C.  0.  Miller.  1131  Dean  8t Bucyrus.  0. 

8 JD  H.  A Oertlng,  331  Parker  Ave Toledo,  0. 


THE  WIRELESS  AGE 


8 JE  E.  C.  Jones,  Jr.,  522  Fairmont  Ave. . .Fairmont,  W.  Va. 

8 JF  H.  W.  Boswortb,  78  S.  Pioiessor  St Ouemn,  0. 

8 JG  W.  D.  MacPherson,  923  Neia  View  Bd . . . . Cleveland.  0. 

8 JH  H.  N.  Magei  Tippecanoe  City,  0. 

8J1  W.  C.  White,  1802  Josephine  St Cincinnati.  0. 

8 JJ  P.  W.  Towaley,  832  Hickory  St Lansing,  Mich. 

8 JK  N.  G.  Almgren,  36  Park  St Jamestown,  N.  Y. 

8 JL  L.  N.  Chatterton,  12320  Woodside  Ave Cleveland,  0. 

8 JM  L W.  Copeland,  227  Claremont  Ave Ashland,  0. 

8 JN  A A Morse,  Jr.,  R.  F.  D.  No.  4 . . . . Wellsburg , W.  Va. 

8 JO  A L.  Van  Tine,  176  Grant  Ave Vandergrift.  Pa 

8 JP  0.  A Chamberlain,  83  W.  Exchange  8t Akron,  0. 

8JQ  W.  k L Alexander,  135  8.  College  8t ..  Washington.  Pa. 

8 JR  H.  G.  Huddle  Napoleon,  0. 

8JS  F.  J.  Burhans.  8 Elm  St Cobleskill.  N.  Y. 

8JT  F.  H.  Knapp,  1765  E.  Main  St Columbus,  0. 

8 JU  L.  M.  Ripple,  1601  2nd  Ave.  N.  E. Canton,  0. 

8 JV  F.  P.  Thomas,  Charles  k Brownsville  Bd., 

Mount  Oliver  Station,  Pittsburgh.  Pa. 
8 JW  W.  B.  MacLaren.  2979  Hampshire  Bd., 

Cleveland  Heights,  0. 


8 JX  J.  Becker,  2680  Monroe  St Detroit.  Mich. 

8 JY  P.  Wright,  Jr.,  7 Gates  Circle Buffalo.  N.  Y. 

8 JZ  AT.  Sirrine,  46  E.  20tb  St Holland.  Mich. 


8 KA  H.  E.  Strong,  208  E.  King  St Smetbport,  Pa. 

8 KB  H.  McGary,  5421  Avery  Ave Detroit.  Mich. 

8 KC  F.  Eberle,  3803  Lockwood  Ave Toledo.  0. 

8KD  R.  A Malloy,  1105  Melchoir  PI Canton.  0. 

8 KE  N.  J.  Ropar,  786  Delaware  Ave Youngstown,  0. 

8KF  J.  A.  Vickery.  306  W.  Main  St Bellevue,  0. 

8 KG  J.  W.  Kidd.  404  Lafayette  St Niles,  0. 

8 KH  B.  T.  Dreyer,  364  Mt.  Clair  Ave Detroit,  Mich. 

8 KI  H.  B.  Boher,  Broadway  St Tippecanoe  City,  0. 

8 KJ  E.  C.  Denstaedt,  383  McDougall  Ave ....  Detroit,  Mich. 

8 KK  N.  R.  Lamphier,  211  8outh  8t.  W Plainesville.  0. 

8 KL  H.  W.  Hancock.  337  S.  Main  8t Charlotte.  Mich. 

8 KM  0.  Belprez,  3457  Bel videre  Ave Detroit,  Mich. 

8 KN  W.  C.  Albertson,  5400  Stanton  Ave. Pittsburgh,  Pa. 

8 KO  W.  McKenzie,  304  Borgess  St Monroe,  Mich. 

8KP  R.  W.  Stolzenbach,  724  W.  Market  St Lima,  0. 

8 KQ  R.  W.  Harter.  Pearl  8t 8pencervllle.  0. 

8 KB  J.  T.  Smart.  217  S.  High  St Marlon,  0. 

8 KS  C.  E.  Dengler,  285  Brown  8t Rochester,  N.  Y. 

8KT  B.  Handler,  53  Vassar  8t Rochester.  N.  Y. 

8 KU  N.  Frost,  5 Norway  Park Buffalo,  N.  Y. 

8KV  L.  Archer.  880  Prouty  8t Toledo,  0. 

8 KW  a Miller,  236  Barton  8t Barton.  N.  Y. 

8KX  B.  Mitchell.  818  Brice  Ave Lima,  0. 

8 KY  H.  P.  Hartman  Bradwoods.  Pa. 

8KZ  H.  W.  Lerch,  159  Cottaga  St Lockport.  N.  Y. 

8 LA  J.  E.  Bromley,  301  Baynes  St Buffalo,  N.  Y. 

8 LB  G.  B.  Sears,  186  Exeter  St Buffalo.  N.  Y. 

8 LC  P.  A Mitchell,  2328  E.  49th  St Cleveland.  0. 

8 LD  E.  Ditty,  1487  Arthur  Ave Lakewood,  0. 

8 LE  E.  0.  Dumas,  8cott  St Scottvllle,  Mich. 

8 LF  W.  K.  Thomas,  17  Emerson  Ave .Crafton,  Pa. 

8 LG  L.  W.  Klmley,  45  Kensington  Ave Buffalo,  N.  Y. 

8 LH  W.  H.  Raring,  20  Dunsmore  8t Crafton,  Pa 

8 LI  C.  L Reynolds,  25  8turges  St Binghamton,  N.  Y. 

8U  J.  B.  Hall.  219  North  Ave Washington.  Pa 

8LK  J.  B.  Williams,  723  Oakland  Ave Ann  Arbor,  Mkh. 

8 LL  B.  B.  Ryan,  2105  8enator  Ave Detroit,  Mich. 

8 LM  W.  H.  Cooney,  328  Sandusky  St Conneaut,  0. 

8 LN  H.  Terry,  601  Pasadena  Ave Detroit,  Mich. 

8 LO  A B.  Hill,  1846  Auburn  Ave Cincinnati,  0. 

8 LP  H.  A Brlckman.  1674  Wyandotte  8t Lakewood,  0. 

8 LQ  H.  Qroasman,  12343  Forest  Grove  Ave Cleveland,  0. 

8 LR  F.  Bartholomew  Perry,  0. 

8 LS  College  of  Wooster,  Taylor  Hall  Wooster,  0. 

8 LT  W.  B.  Sanger,  89  8.  Linwood  St Norwalk.  0. 

8 LU  C.  Brenlnger,  7993  Richmond  Ave Detroit.  Mich. 

8 LV  R.  W.  Esalinger,  523  Miller  Ave Ann  Arbor,  Mich. 

8 LW  H.  L 8a Ire,  636  Maplewood  Ave Ambridge,  Pa 

8 LX  C.  A Ingalls,  90  8.  Linwood  Ave Crafton,  Pa 

8 LY  A.  J.  Wember.  736  Baker  8t.. Muskegon  Heights,  Mich. 
8 LZ  G.  8tybr,  B.F.D.  No.  1.  Box  316 Bellevue,  Pa 

8 MA  Miami  University  Oxford,  0. 

8 MB  A B.  Miller,  Illnols  St McDonald.  0. 

8 MC  M.  C.  Bartlett,  180  Parker  St Detroit,  Mkh. 


8 MD  G.  E.  Born,  230  Summit  St.,  Mt.  Oliver  Station, 

Pittsburgh,  Pa 

8 ME  Beaver  High  8chool,  Market  A 2nd  Sts. ..  .Beaver,  Pa 
8 MF  H.  W.  Woodmansee,  214  Morris  Ave Buffalo,  N.  Y. 


8 MG  W.  Updike,  Jr.,  38  Margaret  Ave.  E Detroit,  Mich. 

8 MH  H.  C.  Looney,  214  Purdy  St Birmingham,  Mich. 

8 MI  K.  Sliker,  709  5th  8t.  N.  W Canton,  0. 

8 MJ  P.  Davis,  1259  Hayden  Ave.  E Cleveland,  0. 

8 MK  Radio  News  k Music  Co.  (Inc.) Detroit,  Mkh. 

8 ML  F.  Murphy,  Grd.  Dlv.  k Warner  Rd Cleveland.  0. 

8 MM  0.  E.  Swanson,  184  Bath  8t Elyria,  0. 

8 BIN  A.  E.  Alger,  214  Arisons  Ave Lorain,  0. 

8 MO  F.  A Ploetx,  754  Grand  River  Ave Detroit,  Mich. 

8 MP  E.  Hopponen,  1632  Euclid  Ave Detroit,  Mich. 

8 MQ  W.  P.  Doty.  75  8teel  8t Auburn,  N.  Y. 

8 MR  V.  D.  Wellington,  511  Gibbs  Ave Wapakoneta,  0. 

8 MS  D.  Booth.  1524  Collingwood  Ave Toledo,  0. 

8 MT  R.  M.  Slncock,  120  Lenox  St Union  town.  Pa. 

8 MU  W.  a Gallup,  147  Frledley  Ave Bellevue,  0. 

8 MV  V.  J.  Coughenour  Plattsburg,  0. 

8 MW  G.  E.  Lyman,  217  Morgan  St Oberlin,  0. 

8 MX  A.  H.  Hantman,  1485  Falrlawn  Ave., 

Dormont,  Pittsburg,  Pa. 

8 MY  D.  G.  Carter,  Bathbone  PI Grosse  Polnte,  Mich. 

8 MZ  H.  F.  Wannemacher,  17  W.  Main  St. ..  Lancaster.  N.  Y. 

SNA  E.  Mfctael,  1053  Market  St Meadville.  Pa 

8 NB  M.  H.  Nelson.  525  Benton  St Rochester,  N.  Y. 

8 NC  A Kollmar,  20  Portage  8t Buffalo.  N.  Y. 

8 ND  C.  E.  Miller,  71  Aurora  8t Uncaster,  N.  Y. 

8 NE  A.  J.  Gogel,  411  Palmwood  Ave Toledo.  0. 

8 NF  H.  M.  DeGowln.  110  N.  Huron  St Cheboygan,  Mich. 

8 NO  J.  GafllU.  506  Southfield  Ave Birmingham,  Mkh. 


8 NH  A.  P.  Vandergrift,  1019  Manhattan  8t ..  Pittsburgh,  Pa 
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8NI  J.  L.  Eddy.  Jr..  The  Knoll  Ithaca,  N.  Y. 

8NJ  W.  a Broughton,  201  DeWltt  Ave Ithaca,  N.  Y. 

8 NK  W.  P.  Van  Behren,  2149  Scottwood  Ave Toledo.  0. 

8 NL  J.  J.  Dunn,  2445  Townsend  Ave Detroit,  Mkh. 

8 NM  D.  B.  Glrardin,  625  Woodward  Ave Detroit,  Mich. 

8 NN  W.  K.  Brindley,  568  Coal  8t Wilkinsburg.  Pa 

8 NO  P.  Muscari,  812  E.  Pike  8t Clarksburg,  W.  Va 

8 NP  L Chambers.  1521  K.  82nd  St Cleveland.  0. 

8NQ  C.  H.  Kreighbaom,  1256  E.  125th  8t. . . .Cleveland.  0. 

8 NK  C.  S.  Bacon,  533  V4  Prouty  St Toledo,  0. 

8 NS  E.  Hess,  4129  Carter  Ave Norwood,  0. 

8 NT  E.  W.  Richards,  27  Roosevelt  Ave ...  Binghamton.  N.  Y. 

8 NU  J.  H.  Ferris.  R.  F.  D.  No.  1 Siberia.  Mkh. 

8 NV  J.  A Bar  lock,  1026  Talbot  Ave. . Braddock,  Pa 

8NW  J.  F.  Eckel.  933  Bank  St Cincinnati,  0. 

8 NX  G.  E.  Francis,  Jr.,  117  Magee  Ave Rochester,  N.  Y. 

8 NY  M.  J.  McConnell.  134  Benham  St. Penn  Yan.  N.  Y. 

8 NZ  E.  E.  House,  272  N.  Michigan  Ave.  .Battle  Creek,  Mkh. 

8 OA  F.  V.  Hunt.  421  N.  Chester  8t Banwvllle.  0. 

8 OB  H.  F.  Kelso.  Euclid  k 4th  Sts Dravortrarg.  Pa 

8 0C  H.  J.  Lohman,  427  Olive  8t MdLeesport,  Pa 

8 OD  P.  L.  Pennock,  Lincoln  Way Minerva,  0. 

8 OE  F.  J.  Kahn,  8126  Linwood  Ave Cleveland,  0. 

8 OF  M.  L.  Buhl,  160  Martin  Ave Columbus,  0. 

8 00  L.  C.  Brothers,  N.  Main  St Wellington,  0. 

8 OH  N.  F.  Anger,  1029  Ferdinand  Ave Detroit.  Mkh. 

8 01  A B.  Sparks,  159  Erie  St Elyria.  0. 

8 OJ  N.  Schlaack,  405  Knox  8t Birmingham,  Mkh. 

8 OK  G.L. Stevenson,  205  Davidson  Ave.  .Highland  Park.  Mkh. 

8 OL  T.  Schmarareddt,  9110  Fort  St.  W Detroit.  Mkh. 

8 0M  J.  R.  Pell.  Jr.,  910  16th  St Parkersburg.  W.  Va 

8 ON  G.  W.  Flnegan,  2 Fenwick  St Rochester,  N.  Y. 

8 00  D.  8.  Perry,  514  Edgewood  PI Ithaca,  N.  Y. 

8 OP  R.  J.  Lampe,  7 IS  Leeson  Ave Van  Wert,  Ol 

8 OQ  P.  D.  Murphy,  162  Jefferson  Ave Coiumhwe.  0. 

8 OR  E.  GUI  am,  91  Calvert  Ave Detroit,  Mkh. 

8 08  N.  E.  Colegrove.  1899  Knowles  St.  . . East  Cleveland.  0. 

8 OT  "W.  J.  Wiseman,  436  Cherry  Ave.  N.  B. Cantee.  0. 

8 0U  M.  Melster,  2303  St.  Clair  8t Cleveland.  0. 

8 0V  C.  E.  Heffelman,  3124  Tuseara  St.  W Canton.  0. 

8 OW  A.  Mag,  4212  Penn  Ave Pittsburgh.  Pa 

8 OX  C.  H.  Bogart,  112  W.  Dewey  St Youngstown.  0. 

8 OY  W . H.  Bullock,  1207  Taylor  Ave Ithaca.  N.  Y. 

8 OZ  R.  C.  Leacock,  9200  Gratiot  Ave Detroit.  Mkh. 

8 PA  J.  F.  McFarren,  1214  Chlslctt  St Pittsburgh,  Pa 

8 PB  A J.  Hettinger,  135  Albany  St Brfalo,  N.  Y 

8 PC  B.  Haringx,  97  Aberdeen  8t Bo  charter,  N.  Y. 

8 PD  T.  A March,  331  Shaw  8t New  Castle,  Pa 

8 PE  D.  D.  Emery,  1832  Harvey  PL  S.  E. Cardan.  0. 

8 PF  C.  0.  Crowley.  76  Florida  8t Buffalo,  N.  Y 

8 PG  W.  J.  Vallely,  166  Sterili*  Ave Buffalo.  N.  Y. 

8 PH  B.  C.  Hnttelman,  134  Seneca  8t Youngstown.  0. 

8 PI  J.  F.  Barton.  Main  8t E*y.  Pa 

8 PJ  C.  8.  Taylor.  598  Masten  St Buffalo,  N.  Y. 

8 PK  J.  J.  McNevin,  958  College  Ave Elmira,  N.  Y. 

8 PL  J.  Conner,  450  WeUington  Ave Rochester,  N.  Y. 

8 PM  AM.  Martin,  5959  Vermont  Ave Detroit.  Mkh. 

8 PN  E.  C.  Epeey,  176  Franklin  Ave Vandergrift,  Pa 

8P0  M.  Wlnglemlre,  107  8aglnaw  St Holly,  Mkh. 

8 PP  A Kaeppner,  Jr.,  236  Sycamore  St Colnabue.  0. 

8 PQ  H.  Breltenbach,  39  Vine  St DanvUk,  Pa 

8 PR  C.  F.  Bramley,  207  Holley  St Brockport.  N.  Y. 

8 PS  R.  Barringer,  418  N.  Wood  St Fremont,  0. 

8PT  B.  Boundy,  56  8tate  St Grove  City,  Pa 

8 PU  H.  C.  Gltagerald,  Peach  k Cherry  Sts Erie,  Pa 

8PV  R.  J.  (Haas,  R.F.D.  No.  4 Wellsburg,  W.  Va 

8 PW  P.  J.  Wallace,  Smith  Stop Spears,  Pa 

8PX  0.  M.  Barker,  2901  W.  Liberty  Ave Dormont.  Pa 

8 PY  R.  Palmer.  6050  Northfleld  Ave Detroit.  Mkh. 

8 PZ  J.A.8ullebarger,  1503  Woodbourne  Ave . . Pittsburgh.  Pa 

8 QA  H.  L.  Upe,  129  Springfield  Ave Wyoming,  0. 

8 QB  A A.  Lents,  203  MoeeUe  8t Buffalo,  N.  Y. 

8 QC  B.  C.  Emery,  3166  Poplar  8t Grove  City,  Pa 

8 QD  F.  W.  Servais,  Taylor  Ave Falls  Creek.  Pa 

8 QE  A.  D.  Slavln,  2001  St.  Paul  St Rochester,  N.  Y. 

8 QF  R.  P.  Murphy,  186  GranvUle  St Newark.  0. 

8QG  G.  H.  Smith,  401  5th  St Charlerol.PA 

8 QH  F.  A Hamel.  200  W.  Martin  Ave Amherst,  0. 

8QI  A A Scbeppner,  2514  Peach  St Erie.  Pa 

8 QJ  T.  H.  Mains,  6450  Vinewood  Ave Detroit.  Mkh. 

8 QK  D.  E.  ScheUenbacb,  204  Elm  St. Wyoming,  0. 

8 QL  W.  T.  Smith,  803  Clay  St Sharpsborg,  Pa 

8 QM  L.  0.  Adams.  756  B.  Market  St Elmira,  N.  Y. 

8 QN  F.  Collins,  150  Puritan  St Highland  Park.  Mich. 

8 QO  T.  B.  Parker,  619  Dawson  Ave Bellevue,  Pa 

8 QP  W.  F.  Ehrkk,  218  W.  Lucas  St Buena,  0 

8 QQ  R.  F.  Sadler,  400  8trathmore  Rd Lansing,  Mkh. 

8 QR  T.  Peterson,  1001  Madison  St Ludlngton,  Mich. 

8QS  E.  L.  Ferguson.  1222  W.  Ottawa  St Lansing.  Mkh. 

8 QT  E.  H.  Mitchell,  217  E.  Main  St Findlay,  0. 

8 QU  J.  W.  Anderson,  Lincoln  8t.,  Box  No.  155, 

East  Towas,  Mkh. 

8 QV  E.  A.  Smith.  8819T  Hough  Ave Cleveland,  a 

8QW  C.  C.  Richardson,  268  Main  St GreenvUle,  Pa 

8 QX  R.  B.  Schaffner,  149  8.  Union  St Akron.  0. 

8 QY  R.  L.  Osborne.  547  McClellan  Ave Detroit,  Mkh. 

8 QZ  F.  H.  Garrahan.  393  Northampton  8t Kingston,  Pa 

8 RA  MG.  Limb,  151  BeaU  Ave Wooster,  0. 

8 RB  A E.  Miller,  6811  Clark  Ave Cleveland,  0. 

8 RC  M.  W.  Wetzel,  143  WUlowbank  Ave BeUefonte,  Pa 

8 RD  W.  H.  Smallenberger,  15  William  St.  . . . Meadville,  Pa 

8 RE  R.  8.  Baker,  41  Steele  Ave Gloversville,  N.  T. 

8 RF  R.  F.  Roberts.  Overlook  Blvd Rochester,  Mkh. 

8 RO  H.  L.  Bear.  Box  No.  59,  3rd  St Freport,  Pa 

8 RH  0.  C.  Omstine,  631  Prescott  Are Scranton,  Pa 

8 RI  Reserved. 

8RJ  N.  C.  Lewis.  2921  Unriler  Ave Cincinnati.  0 

8 RK  C.  J.  Emmons.  405  Ohio  Ave Sidney.  0. 

8 RL  B.  A Gerhard.  478  N.  1st  St Leighton.  Pa 

8RM  E.  L.  Keller,  308  Oakland  Ave Pittsburgh.  Pa 

8 BN  C.  F.  Lohoer,  62  CBendale  Ave Bedford,  0. 

8 RO  H.  A Johnston,  3617  Butler  St Pittsburgh,  Pa 


8 RP  H E. Brennan,  2 8t.  John  PL,  36th  St.  A Liberty  Ave.. 

Pittsburgh,  Pa 
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8 BQ  B.  M.  Canon,  150  Wood  8t Wilklnsburg,  Pa. 

8 BE  T.  J.  Donoboe,  841  Franklin  An Columbus,  0. 

8B8  K.  A.  Vainer,  1441  Mark*  Ave  8 Canton,  0. 

8BT  H.  W.  Whitby,  21  Walnut  St Crafton.  Pa. 

8BU  C.  C.  Rankin.  2929  Glonmore  Ave Pittsburgh,  Pa. 

8 BY  W.  8.  Herbster,  622  Industry  8t Pittsburgh.  Pa. 

8BW  H.  Pondicherry,  802  N.  Main  8t Niles,  0. 

8 BX  EL  A.  McDonough,  1232  Braddock  Are . . . Brmddock,  Pa. 

8 BY  J.  H.  McQualde.  298  45th  8t Pittsburgh.  Pa. 

82BZ  K.  8.  Forsboe.  R.F.D.  No.  1 Savannah.  N.  Y. 

8 8A  0.  0.  Moyar,  1417  Cordova  Ave Lakewood,  0. 

8 SB  W.  D.  Sanford,  1144  4th  Ave Huntington,  W.  Va. 

8 SC  8.  H.  Graham,  615  W.  Washington  St Ionia.  Mich. 

8 SD  L.  Williams,  248  Tireman  Ave Detroit,  Mich. 

8 SB  Boy  8couts  Hamilton,  0. 

8SF  H.  L.  Wohlers.  1025  S.  Milwaukee  St.  .Jackson.  Mich. 

8SG  M.  F.  McDowell,  612  Mlthoff  St Columbia,  0. 

8 SH  L.  A.  Taylor,  101  Idrceum  St Geneva,  N.  Y. 

8 SI  C.  H.  Gebauer,  160  Johnson  St Buffalo,  N.  Y. 

8 SJ  M.  F.  Brunlng,  2842  Mt.  Pleasant  Ave. ...  Hamilton,  0. 

8 8K  C.  L.  Kesecker  Sleepy  Creek.  W.  Va. 

8 8L  W.  H.  Clark.  43  Cbove  Ave Highland  Park,  Mich. 

8 8M  C.  G.  Kaufman,  517  Prescott  Ave Scranton,  Pa. 

8SN  B.  M.  Edmonds,  B.F.D.  No.  9 Penn  Yan,  N.  Y. 

8 80  K.  B.  Ling.  413  3rd  St Cresson,  Pa. 

8 SP  A.  Ktsner,  809  Coleman  Ave Fairmont,  W.  Va. 

8 8Q  C.  D.  Morris.  195  N.  Liberty  St Delaware,  0. 

8 SB  L.  McCanne,  225  Barrington  St Bocbester,  N.  Y. 

8 SS  T.  McMahon,  Jr.,  2944  W.  Liberty  8t ..  Pittsburgh.  Pa. 

8 ST  E.  C.  Wright,  402  Pavey  Ave Columbus,  0. 

8SU  B.  Hagerty,  5584  Ivanhoe  Ave Detroit,  Mich. 

8 SV  a N.  Hoyt  Perry,  0. 

8 SW  K.  Taylor,  91  W.  2nd  Ave Columbus,  0. 

8 8X  C.  Carlson,  5814  Stanton  Ave Pittsburgh,  Pa. 

8 SY  N.  Ball  bach,  3230  Concord  Ave Detroit,  Mich. 

8 8Z  W.  A.  Murphy,  86  Mlthoff  8t Columbia,  0. 

8 TA  C.  A.  Schmid Ve,  Bax  No.  61.  B,  Union  Bd.. 

STB  C.  E.  Gardiner,  23  N.  Perry  St Johnstown,’ N.  Y. 

8TC  H.  E.  Battsrson,  13  Blchard  St Bocbester.  N.  Y. 

8 TD  B.  W.  Pitt,  343  Birr  St Rochester,  N.  Y. 

8 TE  C.  A.  Crawford,  1885  E.  90th  8t Cleveland.  0. 

8TF  W.  Atwater,  463  E.  123rd  8t Cleveland.  0. 

8TG  H.  8.  Qoukl.  8520  Brush  8t Detroit,  Mich. 

8 TH  W.  B.  Jameson,  1019  Rex  Ave,  N.  E. Canton,  0. 

8 TI  C.  Eckel,  153  Delaware  Ave Detroit,  Mich. 

8 TJ  J.  G.  Martin.  12  Innls  St Columbus,  0. 

8 TK  D.  H.  Brown,  8.  Lynn  8t Convoy.  0. 

8TL  H.  C.  Loeffler,  2150  St.  Paul  8t Bocbester,  N.  Y. 

8 TM  B.  M.  Brown,  81  Maple  8t Dorranceton,  Pa. 

8 TN  N.  Emmons,  3d,  909  Grand  Ave Dayton,  0. 

8 TO  H.  B.  Young,  309  Eldon  Ave Columbus,  0. 

8 TP  C.  B.  Marvin,  951  Euclid  Ave Detroit,  Mich. 

8 TQ  B.  A.  Norris,  1267  Parkwood  Drive Cleveland,  0. 

8 TB  D.  E.  Jenkins,  218  Hyde  Park  Ave.  S ...  Scranton,  Pa. 

8T8  W.  B.  Lacock  Bethany,  W.  Va. 

8 IT  J.  D.  Bay.  640  W.  Jackson  St PalnesvUle,  0. 

8 TU  N.  A.  Otto,  427  6th  St Niagara  Falls,  N.  Y. 

8 TV  A.  B.  Rudenauer,  1646  Elmwood  Ave Lakewood,  0. 

8TW  0.  Brockman,  522  Riddle  Bd Cincinnati,  0. 

8 TX  A.  B.  Boyle,  221  Glenwood  Ave Bocbester,  N.  Y. 

8 TY  B.  Blssell,  506  Pendergast  Ave Jamestown,  N.  Y. 

8 TZ  F.  May,  684  E.  Utica  St Buffalo,  N.  Y. 


8 UA  Y.  M.  C.  A.  Ass'n,  2231  Carnegie  Ave ...  Cleveland,  0. 

8UB  B.  B.  Harter,  200  W.  Main  8t Frankfort.  N.  Y. 

8UC  P.  Graeter,  967  McMillan  8t. Cincinnati,  0. 

8 UD  W.  Krager  Cattaragus,  N.  Y. 

8l'E  T.  D.  Seckel,  922  E.  Main  8t Columbus,  0. 

8 UF  C.  H.  EUls.  292  Jewett  Ave Buffalo,  N.  Y. 

8 UG  T.  Qulncey,  452  Davison  Ave.  W Detroit,  Mich. 

8 UH  H.  C.  Robinson,  1751  Northfleld  Ave.  .. .Cleveland,  0. 

8 111  H.  Stoum.  Waverly  8t Cattaragus,  N.  Y. 

8 UJ  C.  B.  Witte,  1182  Leverens  Ave Detroit,  Mich. 

8 UK  E.  H.  Poad,  1509  E.  123rd  8t Cleveland,  0. 

8 CL  H.  8.  Park,  523  8.  Albany  St Ithaca.  N.  Y. 


8 UM  P.  D.  McFarland,  802  Woodlawn  8t Scranton,  Pa. 

8 UN  H.  L.  Moerschfelder,  Dormitory  6.  Carnegie  Inst,  of 

Technology,  Pittsburgh,  Pa. 

8 UP  J.  W.  Weir,  5590  Pocusrot  St.,  8quirrel  H1U  Station, 


Pittsburgh,  Pa. 

8 UQ  B.  W.  French,  1675  Pilgrim  PI Akron.  0. 

8 UR  V.  L.  Lathrop,  11  White  8t Blissfleld.  Mich. 

8 US  Reserved. 

8 UT  W.  A.  Somers,  151  E.  Main  8t Bradford,  Pa. 

8 UU  J.  A.  Smith,  4 1 8eward  Ave Detroit,  Mkh 

8 UV  H.  C.  Ehrlek,  559  W.  4th  St Mansfield.  0. 

8UW  J.  C.  Bibbins,  307  1st  St Jackson,  Mich. 

8 UX  D.  A.  Hoffman.  50  8.  Balch  8t Akron,  0. 

8UY  W.  T.  Cooke,  242  Forest  8t Oberlln.  0. 

8 UZ  W.  0.  Biddle,  51  Baltimore  St Dayton.  0. 


8 VA  J.  M.  Baxter,  1105  Green  St Marietta.  0. 

8 VB  W.  D.  Mathews,  Main  St Marlett,  Mich. 

8 VC  R.  Steiner,  5456  Trumbull  Ave Detroit,  Mieh. 

8 VD  E.  J.  Moesoey,  2217  24th  8t Detroit,  Mich. 

8 VE  F.  B.  Westervelt  Lancaster,  Pa. 

8 VF  0.  W.  Barton,  217  Whitney  St , . Conneaut,  0. 

8 VO  J.  E.  Harvey,  1323  Douglass  Ave Youngstown,  0. 

8VH  K.  B.  Uoyd,  251  R.  8th  St Erie,  Pa. 

8 VI  W.A.Monaghan,  Jr.,  1437  Woodward  Ave.,  Lakewood,  0. 

8 VJ  e.  W.  Tarbos,  535  W.  Lima  St Findlay,  0. 

8VK  j.  c.  Q ark,  89  N.  Broadway  St Shelby,  0. 

8 VL  B.  E.  Deemer,  2122  W.  53rd  8t Cleveland.  0. 

8VM  H.  M.  Boee,  1223  Bobbins  Ave Niles.  0. 

8VN  E.  W.  Landon,  1418  W.  45th  St Cleveland.  0. 

8 VO  U.G. Patterson.  35  E.  State  St Gloversvale,  N.  Y. 

8 VP  F.  L.  Reynolds,  12  Tuxill  Bq Auburn,  N.  Y. 

8 VQ  h.  Stewart,  Franklin  St Freeport.  Pa. 

8VR  J.p.Schamlng,  3114  McClurg  St.  S.  S. . .Pittsburgh,  Pa. 

8 VS  E.  S.  Howe,  2750  Leighton  Bd Cleveland,©. 

8 VT  W.  A.  Sayrs,  239  Helen  St.,  Mt.  Auburn,  Cincinnati,  0. 

8 VU  F.  W.  Mlllspaugfa,  37  Gaylord  St.  ..  .Binghamton,  N.  Y. 

8 W D.  Lefevre,  305  Ford  Ave Ogdensburg,  N.  Y. 

8VW  J.  W.  Meyer,  1184  College  Ave Elmira.  N.  Y. 


8 VX  E.  B.  Lappe,  7125  Agnew  St Pittsburgh,  Pa. 

8 VY  F.  M.  Louwaert,  1227  N.  Burdick  St.  .Kalamazoo,  Mich. 
8 VZ  E.  A.  Greene,  15  8.  High  St Greenville,  Pa. 

8 WA  A.  B.  Alien,  1549  Temple  St Detroit,  Mich. 

8 WB  G.  C.  Kostelecky,  11802  Union  Ave Cleveland,  0. 

8 WC  W.  L.  Snyder.  402  Ridge  St Curwensville,  Pa. 


8 WD  H.  S.  Morris,  1025  Mary  St. Parkersburg,  W.  Va. 

8 WE  L.  W.  Beimsnyder,  310  Woodlawn  Ave ..  Elmira,  N.  Y. 

8 WF  T.  B.  Wayne.  B.F.D.  No.  6,  Box  14 . .BellefonUlne,  0. 
8 WG  E.M. Wilson,  Hotel  Sherwood, Csnlsteo  St.,  Horaell,  N.  Y. 


8 WH  C.  C.  Peugeot  Stryker,  0. 

8 WI  8.  Lehmann,  807  W.  Main  8t Greenville,  0. 

8 WJ  C.  K.  Uoyd,  229  K.  5th  St Salem,  0. 

8 WK  E.  A.  Weodkr,  5939  Canton  Ave Detroit.  Mich. 

8 WL  H.  Webb,  803  W.  Rlvervlew  St Dayton,  0. 

8WM  a F.  Shuck.  203  W.  Pitt  8t Bedford,  Pa. 

8 WN  C.  Luebe,  231  Grand  Ave..  W Highland  Park.  Mich. 

8 WO  H.  Bralnard,  836  Richmond  Ave Buffalo,  N.  Y. 

8 WP  R.  N.  8toddard,  2134  E.  100th  St Cleveland.  0. 

8 WQ  A.  A.  Blash,  409  Davis  St Elmira,  N.  Y. 

8 WB  C.  M.  Chorpenlng,  115  W.  Church  St.  .Conellaville,  Pa. 

8 WS  P.  Louis,  600  California  Ave Oakmont,  Pa. 

8 WT  A.  J.  Sands,  3 William  8t Amsterdam,  N.  Y. 

8 WU  E.  L.  Mart*  West  Cairo,  0. 

8 WV  H.  B.  Hammond,  E.  Brook  Bd Plttsford,  N.  Y. 

8 WW  J.  Fobara,  1506  E.  Congress  St Detroit,  Mich. 

8 WX  N.  Ball.  1237  Varland  Ave Toledo,  0. 

8 WY  D.  M.  Lord,  53 1 Beach  Ave  Cambridge  Springs,  0. 

8 WZ  H.  E.  8tickar,  420  Woodlawn  Ave Bucyrus,  0. 

8 AAB  H.  Eck,  113  Front  St. Jamestown,  N.  Y. 

8 AAC  H.  M.  Ryder,  Braddock  Bd Wilklnsburg,  Pa. 

8 AAD  J.  C.  Arns,  801  Wyoming  Ave Lockland,  0. 

8 AAB  E.  W.  Zlnsmaster,  Jr.,  5439  Baywood  St, Pittsburgh,  Pa. 

8 AAF  D.  N.  Wallace.  1523  Oneida  8t Utica.  N.  Y. 

8 AAQ  C.  A.  Long,  516  5th  St Oakmont,  Pa. 

8 AAH  J.  Brascbowlta,  6516  Clark  Ave Cleveland,  0. 

8 AAI  G.  W.  Davis.  403  N.  Main  St Coude report.  Pa. 

8 AAJ  C.  B.  Miller,  257  45th  8t Pittsburgh.  Pa. 

8 AAK  F.  W.  Benskln,  1410  Fulton  Bd.  N.  W Canton.  0. 

8AAL  J.  1L  Holshoy,  1427  Homer  St.  N.  W Canton,  0. 

8 AAM  R.  H.  Koehler,  424  8tokes  Ave Braddock,  Pa. 

8 AAN  E.  Brownell,  321  Cooper  8t Utica,  N.  Y. 

8AA0  L.  H.  Bvobeda,  3622  B.  185th  8t Cleveland,  0. 

8 AAP  T.  Glynn,  3315  Broadway  Bd Cleveland,  0. 

8 AAQ  E.  A.  Estabrook,  4248  W.  35th  8t Cleveland,  0. 

8 AAR  C.  C.  Miller,  3589  Beechwood  Bird ....  Pittsburgh,  Pa. 

8 AAS  H.  Fluke,  370  N.  Genesee  8t Utica.  N.  T. 

8 AAT  B.  F.  Morris,  165  N.  Portage  Path Akron,  0. 

8 AAU  0.  J.  Cravatt,  B.F.D.  No.  46.  8.  Main  St., 

8 AAV  L.  E.  Clark,  Bentley  Ave Hubbard,  0. 

8 AAW  W.  Burston  Farwell,  Mkh. 

8 AAX  C.  B.  Mullett,  89  Eastwood  PI Buffalo,  N.  Y. 

8 AAY  H.  Heldloff,  5310  McBride  Ave Cleveland,  0. 

8 AAZ  V.  L.  Miller,  209  Clarendon  Ave Canton,  0. 

8 ABA  C.  Gerbracht,  223  8assafras  St Erie,  Pa. 

8 ABB  E.  8.  Heck,  3 1 Lincoln  Ave Salem,  0. 

8 ABC  0.  S.  Finch,  1 Stuart  St Binghamton,  N.  Y. 

8 ABD  0.  S.  Barnes,  215  Main  St Binghamton,  N.  Y. 

8 ABE  B.  L Boyer.  B.F.D.  No.  11 Sidney,  0. 

8 ABF  B.  Rolfe  Marlett.  Mich. 

8 ABG  H.  A.  Wheat,  Jr.,  584  S.  Main  St Geneva,  K.  Y. 

8 ABH  E.  V.  Barton,  781  Hazelwood  Ave Pittsburgh,  Pa. 

8 ABI  H.  R.  Daniels,  Jr.,  424  W.  1st  St Dayton,  0. 

8 ABJ  C.  M.  Sorenson  Dearborn,  Mich. 

8 ABK  A.  E.  Johnson,  115  Owen  Ave Detroit,  Mich. 

8 ABL  T.  Whalen,  Jr.,  119  Amabelle  St Pltsburgh,  Pa. 

8 ABM  H.  L.  Spencer,  160  Conklin  Ave Binghamton,  N.  Y. 

8 ABN  J.  F.  Hamilton.  1132  Jefferson  Ave Buffalo.  N.  Y. 

8 ABO  M.  A.  Neff,  300  Maple  Ave Birmingham,  Mich. 

8 ABP  G.  M.  Bunting,  722  Haven  Ave Ann  Harbor,  Mich. 

8 ABQ  R.  A.  Ecdes,  201  Genesse  St Auburn,  N.  Y. 

8 ABB  G.  Houston,  527  Chalmers  Ave Detroit,  Mich. 

8AB8  a E.  Wilcox,  24  Ravine  St Horaell,  N.  Y. 

8ABT  T.  R.  Carter,  1722  Whitney  Ave.. Niagara  Falls.  N.  Y. 

8 ABU  H.  H.  Bradley,  B.F.D.  No.  5 South  Haven,  Mkh. 

8 ABV  R.  E.  8towe,  623  Grand  Ave Dayton,  0. 

8 ABW  M.  Vanderweken,  2206  Washington  Ave.  .Scranton,  Pa. 

8 ABX  P.  Coville.  514  E.  Buffalo  8t Ithaca,  N.  Y. 

8 ABY  C.  H.  Wagner,  129  Wlllowbank  St Bellefonte,  Pa. 

8 ABZ  J.  G.  Bussell,  906  Charles  St Parkersburg,  W.  Va. 

8 ACA  E.  L Green,  Booth  8t Ashtabula,  0. 

8 ACB  N.  a W Intermantel,  3028  8tlckney  St Toledo,  0. 

8 ACC  I.  E.  Beasley,  1874  E.  6th  St Cleveland.  0. 

8 ACD  H.  J.  Cooper.  B.F.D.  No.  5.  Box  113,  Slippery  Rock,  Pa. 

8 ACE  W.  G.  Greavy,  938  Monroe  Ave Scranton,  Pa. 

8 ACF  T.  W.  MacNary,  27  Highland  Ave Washington,  Pa. 

8 ACG  a H.  Hammer,  507  Washington  St Oakmont,  Pa. 

8 ACH  J.  A.  Victoreen,  11302  Euclid  Ave Cleveland.  0. 

8 ACI  F.  B.  Foster,  226  W.  Union  St Athens,  0. 

8 ACJ  J.  Hannon,  714  Literary  Bd Cleveland,  0. 

8 ACK  N.  Arnold,  134  High  8t New  London,  0. 

8 ACL  W.  L.  Parker,  3 Pine  St Binghamton,  N.  Y. 

8 ACM  W.  E.  Boctwkk,  206  Willard  Bay Ithaca.  N.  Y. 

8 ACN  H.  E.  Wilkinson.  1446  Michigan  Ave ....  Buffalo,  N.  Y. 
8 ACO  P.  Boblscung,  1211  N.  Edward  St ....  Kalamazoo,  Mkh. 
8 A CP  Hilltop  Y.  M.  C.  A..  Knoxville  Boro,  300  Zara  St., 

Pltsburgh,  Pa. 

8 ACQ  W.  B.  Louis,  1252  Summit  Ave Lakewood,  0. 

8 ACR  A.  G.  Spiller,  14405  Strathmore  Ave.  .E.  Cleveland,  0. 

8 ACS  D.  G.  8hotton,  1641  Sanderson  Ave Scranton,  Pa. 

8 ACT  B.  L.  Davis,  1435  Velvldere  Ave Detroit,  Mich. 

8 ACU  H.  E.  Shultz,  319  Young  St Cheboygan,  Mich. 

8 ACV  C.  Davidson,  332  National  8t Detroit,  Mkh. 

8 ACW  R.  A.  Stephens,  181  Seneca  St Horaell,  N.  Y. 

8 ACX  Wilklnsburg  High  School,  14859  Wallace  Ave., 

Wilklnsburg,  Pa. 

8 ACY  R.  C.  Wolfe,  912  Blackboof  8t Wapakoneta.  0. 

8 ACZ  E.  W.  Brown.  128  Ohio  8t Elyrla.O. 

8 ADA  A.  Fischer,  339  Rawson  Ave Freemont,  0. 

8 ADB  B.  Waller,  322  Bird  Ave  Buffalo.  N.  Y. 


8 ADC  Raphael  Dec.  Co.,  507  Washington  St .. Oakmont,  Pa. 


8 ADD  G.  J.  Boyle.  72  E.  Carey  St Plains,  Pa. 

8 ADK  E.  Beach,  434  8.  Grant  St Troy,  0. 

8 ADF  B.  J.  McConnell,  931  Beckford  Ave Newcastle,  Pa. 

8 ADG  C.  H.  Schrader,  1412  Dudley  Ave Utica,  N.  I. 

8 ADH  B.  K.  Strong,  24  Paige  St Owego,  N.  Y. 

SADI  M.  N.  Rohrback,  583  Allegheny  Ave Oakmont,  Pa. 

8 ADJ  F.  J.  Brewster.  2159  E.  69th  St Cleveland,  0. 

8 ADK  C.  A.  Hultherg,  5432  23rd  St Detroit.  Mich. 

8 ADL  T.  M.  Peters,  233  Union  St Bellevue,  0. 

8 ADM  W.  L.  Rust,  703  E.  State  St Ithaca.  N.  Y. 

8 ADN  J.  B.  Dean.  86  Vermont  St Rochester,  N.  Y. 

8 ADO  a W.  Hale,  Jr..  1852  Rosalind  Ave.  .E.  Cleveland,  0. 

8 ADP  L Patchln,  525  Park  ave Kent,  0. 

8 ADQ  H.  C.  Leeds,  821  Ash  St Scranton,  Pa. 

8 ADR  T.  A.  Reynolds,  554  East  Ave Medina,  N.  Y. 

8 ADS  B.  E.  Robb,  203  Murray  St Wapakoneta,  0. 

8 ADT  H.  Mills,  807  Hayes  Ave  Fremont.  0. 

8 ADU  J.  A.  81  oat,  241  Broadway  St Monticello,  N.  Y. 

8 ADV  B.  E.  Morley,  713  N.  Park  St Kalamazoo,  Mich. 

8 ADW  J.  B.  Dauberman,  602  St.  Catherine  St.,  Lewlsburg,  Pa. 

8 ADX  D.  W.  Jones,  643  Schuyler  Ave Dorranceton,  Pa. 

8 ADY  C.  C.  Davis.  411  Poplar  8t Fenton,  Mich. 

8 ADZ  E.  McDonnell,  815  Bancroft  8t Lansing,  Mich. 


8 AEA  B.  Gurr,  227  Louisiana  Ave Detroit,  Mich. 

8 AEB  J.  R.  Klnnear,  580  E.  Lincoln  Ave Ada,  0. 

8 AEC  H.  J.  Perkins.  223  Maple  8t Elmira,  N.  Y. 

8AED  E.  W.  Klger,  Clay  St. Williamstown,  W.  Va. 

8 AEE  J.  A.  Marlen  k H.  H.  LayMtz,  2269  Harper  8t.. 

Norwood,  0. 

8 AEF  G.  L.  Williamson,  891  Arnett  Blvd. .. Rochester,  N.  Y. 

8 AEG  E.  L.  Knapp,  539  Melbourne  Ave Detroit,  Mich. 

8 AEH  C.  W.  Mallory.  5764  Hrtart  8t Detroit,  Mich. 

8 AE1  F.  Doolittle,  41  Broad  8t Johnson  City,  N.  Y. 

8 AEJ  H.  L.  Do  Defan,  Main  8t Mineral  Ridge,  0. 

8 AEK  H.  C.  Fullington,  115  Shiloh  St. ..  Mt.  Washington,  Pa. 

8 AEL  C.  C.  Jenks.  458  V4  Holden  Ave Detroit.  Mich. 

8 AEM  C.  W.  Lucas,  248  Shoemaker  Ave Detroit,  Mich. 

8 AEN  R.  Eocbenbofer,  517  Grafton  Ave Dayton,  0. 

8AEO  D.  A.  Gunn.  19  16th  St Buffalo,  N.  Y. 

8 AEP  B.  N.  8toddard,  10013  Lamont  Ave Cleveland,  0. 

8 AEQ  J.  D.  Anderson;  k J.  H.  Patterson,  1608  E.  66th  St., 

Cleveland,  0. 

8 AEB  F.  H.  Rutherford,  R.F.D.  No.  3 Lancaster,  0. 

8 AES  A.  B.  Fuller  Ray  Brook.  N.  Y. 

8 AET  W.  M.  Feuchter,  73  Crescent  8t Buffalo,  N.  Y. 

8 AEU  R 8.  Brown.  620  Caroline  8t Clarksburg.  W.  Va. 

8 AEV  L E.  Krieg,  26  Kent  8t GloversviUe.  N.  Y. 

8 AEW  H.  P.  Henklmer.  326  E.  2nd  St Monroe.  Mieh. 

8 AEX  iB.  L Doty.  45  8outh  St Genesee,  N.  Y. 

8 AEY  M.  T.  McColm,  448  E.  811ver  8t Lebenoo,  0. 

8 AEZ  F.  J.  Hooven,  140  Lexington  Ave Dayton,  0. 

8 AFA  F.  P.  Kelper,  21  Vick  Park  Blvd Rochester.  N.  Y. 

8AFB  a Kemble,  139  Carpenter  Bd Mansfield,  0. 

8 AFC  C.  a Tanger,  R.F.D.  No.  5.  Box  43 . . BeHefontaine,  0. 

8 AFD  N.  Beall,  133  School  St Clarksburg,  W.  Va. 

8 AFE  C.  H.  Day  kin,  331  Washington  St Geneva,  N.  Y. 

8 AFF  P.  Albert.  476  8ycamore  8t Columbus,  0. 

8 AFO  B.  8.  Jehard,  816  Hlmrod  Ave Youngstown,  0. 

*8  AFH  V.  McBroom,  427  W.  South  St St.  Marys,  0. 

8 AFI  W.  E.  Nesbitt,  409  1st  8t Alpena,  Mkh. 

8AFJ  J.  Monroe.  763  E.  Ridgeway  8t Cincinnati,  0. 

8 AFK  a A.  Tleman,  1070  Hancock  Ave Detroit,  Mich. 

8AFL  B.  M.  Smith.  139  McOraw  Ave Detroit.  Mich. 

8AFM  J.  L.  Keir,  4 Dickinson  St Binghamton.  N.  Y. 

8 AFN  R.  Busske,  14  Princeton  St Bocbester,  N.  Y. 

8 AFO  N.  M.  Kraut,  Cook  Ave.,  Brooklyn  Heights  Village, 

Cleveland,  0. 

8 AFP  a J.  Rawson,  417  W.  Blver  St Elyria,  0. 

8 AFQ  W.  H.  Stanton,  Railroad  8t Freedlle,  N.  Y. 

8AFB  B.  H.  Bahney,  516  E.  Main  St Massillon.  0. 

8 AFS  D.  Baker,  3205  Gilbert  8t Cincinnati,  0. 

8 AFT  C.  E.  Helms.  72T  Jay  8t St.  Marys,  0. 

8 AFU  R.  W.  Speakman  Conneaut  Lake  Park,  Pa. 

8AFV  T.  (kilo  Dubois,  Pa. 

8 AFW  A.  Pulley  Savannah.  N.  Y. 

8 AFX  DeF.  E.  Bimbach,  628  W.  Biver  8t Elyria,  0. 

8 AFT  D.  8teln,  2012  Lawrence  Ave Toledo.  0. 

8 AFZ  C.  C.  C.  Ragsdale,  146  8.  Bryant  Ave Bellevue,  0. 

8 AGA  J.  M.  Wescott,  1340  E.  High  St Springfield,  0. 

8 AGB  A.  Schulder,  3483  W.  98th  St Cleveland,  0. 

8 AGC  F.  W.  Swingle,  18  Alfred  8t Binghamton,  N.  Y. 

8 AGD  A.  L.  Gatwood,  514  8.  9th  St Cambridge,  0. 

8 AGE  C.  A.  Harrison,  Chestnut  Ridge Loekport,  N.  Y. 

8 AGF  D.  B.  Inglis,  1029  Baldwin  Ave Ann  Arbor,  Mich. 

8 AGG  Flint  High  School  (by  Earl  Brockway).  600  Block. 

Beech  St,  Flint,  Mich. 

8 AGH  E.  L.  Parker.  5158  Broadway  St  Cleveland,  0. 

8AGI  A.  R.  Stowe,  9418  Clifton  Blvd Cleveland,  0. 

8 AGJ  C j C.  Slocum,  170  Annadale  Ave Akron,  0. 

8 AGK  N.  Schaefer,  32  Broadway  St Lancaster,  N.  Y. 

8 AGL  0.  B razee,  1332  Alexandrine  Ave Detroit,  Mich. 

8 AGM  J.  B.  Spencer,  215  E.  156th  St Cleveland,  0. 

8 AGN  A.  T.  81rrine.  46  E.  20th  8t Holland,  Mich. 

8 AGO  B.  Arthur,  Jr.,  3046  Center  Ave Pittsburgh,  Pa. 

8 AGP  R.  T.  Searing,  226  Bryant  8t....N.  Tonawanda,  N.  Y. 

8 AGQ  W.  H.  Keister,  640  9th  8t Oakmont,  Pa. 

8 AGB  F.  D.  Bliley.  450  W.  9th  8t Erie.  Pa. 

8 AGS  E.  A.  Welael,  7944  Michigan  Ave Detroit,  Mich. 

8 ACTT  H.  E.  Powell.  16319  Nela  View  Bd.  .E.  Cleveland.  0. 

8 AGU  V.  W.  Hurst,  9 Falrvlew  Heights Rochester,  N.  Y. 

8 AGV  G.  F.  Hen,  E.  Main  St Massillon,  0. 

8 AGW  G.  B.  Montgomery,  328  W.  Jefferson  St ..  Lansing,  Mich. 

8AOX  P.  J.  Miller,  1133  Creedmore  St Pittsburgh.  Pa. 

8 AGY  Bellevue  High  School  (by  J.  C.  Amon),  Lincoln  St., 

Bellevue,  Pa. 

8 AGZ  C.  J.  Carter.  1728  Colt  Ave  E.  Cleveland.  0. 

8 AHA  V.  M.  Lucas.  35  Hubbard  Ave Columbus,  0. 

8 AHB  G.  H.  Stalker,  123  N.  State  St Ann  Arbor,  Mich. 

8 AHC  H.  B.  Harris,  216  Garfield  Ave Salem,  0. 

8 AHD  F.  Sherwood,  166H  Oak  8t Binghamton.  N.  Y. 

8 ARK  M.  W.  Hopkins.  3125  Peach  St Erie,  Pa. 

8 ARF  J.  A.  Lippert,  63  Roee  St Salem,  0. 
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8 AHG  L.  £.  Madison,  240  Center  St Conneaut,  0. 

8AHH  F.  8.  Grand  In,  3 Elm  St Pidionte.  Pa. 

8 AHi  A.  Miller.  538  Arden  PI Toledo,  0. 

8 AflJ  J.  C.  McDwalne.  96  Broad  St Pl&tlsburg,  N.  Y. 

8 AHK  (L  H.  Hall.  22  Buena  PI Bochester.  N.  Y. 

8AHL  H.  W.  Butler,  Plum  8t Bolivar,  N.  Y. 

8AHM  C.  M.  Decker,  43  Adams  St Rochester,  N.  Y. 

8 AHN  R.  McCaffrey,  138  Avondale  Are Jackson,  Mich. 

8 AHO  R.  Austin,  33  Sterling  Are Detroit,  Mich. 

8 AHP  R.  M.  Pfluke,  255  Pinnacle  Rd Rochester,  N.  Y. 

8 AHQ  B1  H.  Preums,  53  McKinley  Are Kenmore,  N.  Y. 

8 AHR  E.  Koch,  304  Paulson  Are Pittsburgh,  Pa. 

8 AH8  M.  H.  Cotton,  54  Cornell  Aw Kenmore,  N.  Y. 

8 AHT  C.  F.  Parcels,  140  Carbon  8t Toledo,  0. 

8 AHU  P.  Kolb.  62  Brandon  PI Williamsport.  Pa. 

8AHV  M.  G.  Clock,  1237  E.  100th  8t Cleveland.  0. 

8 AHW  L.  W.  8chollenberger,  602  N.  2nd  8t Pottsville,  Pa. 

8 AUX  C.  L.  Wright  1946  Hopkins  Ave Norwood.  O. 

8 AHY  A.  B.  Harrey,  511  Yankee  Rd Middletown,  0. 

8 AHZ  D.  Bear,  Jr.,  5519  Bartlett  St.,  Squirrel  Hill, 

Pittsburgh,  Pa. 

8 AIA  F.  Schiestel,  9399  Richter  8t Detroit,  Mich. 

8 A1B  C.  J.  Fertick.  62  Vincent  St Dayton,  0. 

8 AIC  V.  T.  8eaman,  245  Washington  St Bay  City,  Mich. 

8 AID  P.  Blake,  634  Huron  St Cheboygan,  Mich. 

8 AIK  L.  B.  Flagg.  158  Anderson  PI Buffalo.  N.  Y. 

SAIF  8.  Felts,  290  Bearer  St Akron,  0. 

8 AIG  W.  C.  Sch meter,  75  Amada  Are.,  Mt.  Oliver, 

Pittsburgh.  Pa. 

8 AIH  W.  L.  Horner,  423  Green  8t Greenburg,  Pa. 

8 All  B.  C.  ZnUltsch,  17  Viola  Park  Buffalo.  N.  Y. 

8 AU  H.  E.  Sundberg,  783  7th  8t Buffalo.  N.  Y. 

8 AIK  F.  Picket,  164  Pingree  Are Detroit,  Mich. 

8 AIL  8.  W.  Seeley,  Grand  River  Are E.  Lansing,  Mich. 

8 AIM  E.  P.  Getter,  B.F.D.  No.  8,  Belmont Dayton,  0. 

8 AIN  R.  J.  Parker.  164  Church  St Buffalo,  N.  Y. 

8 AIO  C.  W.  Dalzell,  212  Spring  Aw E.  Pittsburgh.  Pa. 

8 AIP  C.  B.  Johnson,  1526  Quarrier  St Charleston,  W.  Va. 

8 AIQ  R.  Slusher,  612  W.  Pearl  8t Wapakoneta,  0. 

8 AIR  E.  Field,  10305  Olivet  Are Cleveland,  0. 

8 AIS  H.  C.  Baldwin.  14  Odell  St Union  City,  Pa. 

8 AIT  G.  8.  Solomon,  Main  St W.  Cairo.  0. 

8 AIU  R.  Austin.  538  Park  PI Elyria,  0. 

8 AIV  B.  J.  Nelson,  408  Otwell  Way Pittsburgh.  Pa. 

8 AIW  8.  Stevens,  416  Railroad  8t Bloomsburg,  Pa. 

8 AIX  G.  D.  Bauer,  6 Wilmer  8t Bochester,  N.  Y. 

8 AIY  P.  0.  Simcoz,  705  Clark  8t Cambridge,  0. 

8 AIZ  H.  T.  Smith.  123  8prli*fleld  Park Wyoming,  0. 


8ALD  J.  M.  Boyer.  6116  Howe  St Pittsburgh.  Pa. 

a r.  W.  Lay,  111  E.  Sandusky  St Findlay,  0. 

8 ALF  0.  McPheison,  2510  Grand  Are Parkersburg,  W.  Va. 

8 ALG  G.  C.  Sudborougb Jonesviue,  Mich. 

8 ALH  G.  M.  Cornell,  15  Elizabeth  St Hudson  Falls,  N.  Y. 

8 AL1  R.  J.  Beatty,  36  Monroe  Are.  N Columbus,  0. 

8 ALJ  W.  H.  Famum,  17  Atkinson  St Rochester,  N.  Y. 

8ALK  R.  E.  Corts,  243  May  St Buffalo.  N.  Y. 

8 aLL  D.  L.  0 Hair,  93  E.  7th  St Oswego,  N.  Y. 

8 ALM  C.  E.  Brewer,  185  Harker  St Mansfield,  0. 

8ALN  G.  8.  Hussey,  127  E.  3rd  St Cincinnati,  0. 

8 ALO  K.  Steward,  314  8.  Vine  St Van  Wert,  0. 

8 ALP  A.  C./  Wrigiey,  B.F.D.  No.  1 Venetla,  Pa. 

8 ALQ  J.  W.  Bankhurst,  Damascus  Rd Salem,  0. 

8 ALB  R.  E.  Sloyer,  308  Monroe  St Kalamazoo,  Mich. 

SALS  H.  H.  Lipman,  753  Allegheny  Ave Oakmont,  Pa. 

8 ALT  C.  Hillman,  2800  Veteran  St Pittsburgh,  Pa. 

8 ALU  J.  Lukasko,  1318%  Halsey  PI Pittsburgh,  Pa. 

8 ALV  W.  B.  McQulston,  133  N.  Barnard  St.,  State  College,  Pa. 

8 ALW  E.  T.  Chappel,  300  E.  Scott  St Grand  Ledge,  Mich. 

8 A LX  R.  C.  Burns,  743  Putnam  Ave Zanesville,  0. 

8 ALV  H.  H.  Hurd,  914  Greyton  Rd Cleveland  Heights.  0. 

8 ALZ  R.  F.  Coushaine,  102  Norwalk  Are Buffalo,  N.  Y. 


8 AMA  F.  Fleming.  124  Evans  St Uniontown.  Pa. 

8 AMB  J.  Buehlmann,  73  Garfield  8t Lancaster,  N.  Y. 

8AMC  C.  M.  VoU,  152  Johnson  8t Buffalo,  N.  Y. 

8 AMD  E.  L.  Morrill  Lewisburg,  W.  Va. 

8 AME  H.  B.  Mouatt,  264  Field  St Bochester,  N.  Y. 

8 AMF  H.  E.  Blewltt,  1032  Orange  Are Youngstown,  0. 

8 AMO  H.  R.  Bueckin*.  149  Greenfield  8t Buffalo.  N.  Y. 

8AMH  G.  T.  Hart,  196  Lux  St Rochester.  N.  Y. 

8 AMI  R.  B.  Kyle,  2890  Ziegle  Aw Cincinnati,  0. 

8 AMJ  L.  J.  Blrkel,  564  Clifton  St Springfield,  0. 

8AMK  H.  Latus,  270  Field  St Bochester.  N.  Y. 

8 AML  G.  8.  Whldden,  B.F.D.  No.  1 Holt,  Mich. 

8 AMM  C.  F.  Nichols.  Elm  8t Webster,  N.  Y. 

8 AMN  J.  B.  8ponsler,  837  High  St Williamsport,  Pa. 

8 AMO  H.  W.  Squires.  121  Court  8t Binghamton,  N.  Y. 

8 AMP  R.  Volght,  1514  Clinton  St Sandusky.  0. 

8 AMQ  K.  Roes,  60  Warwick  Are Bochester.  N.  Y. 

8 AMB  A.  B.  Fuller,  232  8.  Goodman  8t Rochester,  N.  Y. 

8AM8  A.  H.  Buch,  5th  Are Tawas  City,  Mich. 

8 AMT  J.  Jeffries.  Ill  Main  St Salem.  0. 

8 AMU  J.  K.  Sterrett,  1001  Walnut  8t Erie.  Pa. 

8 AMV  J.  D.  Graven,  Jr.,  692  N.  Walnut  St Van  Wert,  0. 

8 AMW  C.  Glelow,  218  McDonough  8t Sandusky,  0. 

8 AMX  B.  K.  Champion,  517  Park  Are Williamsport,  Pa. 

8 AMY  H.  Riley,  7238  8tandlsh  8t Pittsburgh,  Pa. 

8 AMZ  H.  B.  Awry  Oakfleld,  N.  Y. 


8 AJA  J.  McGoldrick.  1025  Blair  Are Scranton,  Pa. 

8 AJB  L.  a Ward.  519  M.  Mantna  St Kent,  0. 

8 AJC  8.  R.  Hawley,  2401  Maplewood  Aw Toledo,  0. 

8 AJD  F.  E.  Holcomb,  30  Burns  St Wyoming,  0. 

8 AJD  N.  J.  Bukey,  430  S.  Sandusky  8t Delaware.  0. 

8 AJE  A.  C.  Penfleld  Conneautville,  0. 

8 AJG  H.  R.  Sueemihl,  529  Pennsylvania  Ave Elmira,  N.  Y. 

8AJH  W.  Walker,  Box  113  Marietta.  Mlefa. 

8 AJI  V.  H.  Vance,  R.  F.  D.  No.  1,  c|o  Mrs.  H.  J.  Britt, 

Bedford,  0. 

8 AJJ  0.  C.  Thompson,  3252  Kimball  Are Toledo,  0. 

8 AJK  J.  A.  Ulmer,  208  8.  Walnut  8t Bucyrua,  0. 

8 AJL  J.  D.  Marsh,  562  Mentor  Are Painesvllle,  0. 

8 AJM  P.  N.  Elvlng,  1238  8unday  8L,  N.  8. . .Pittsburgh,  Pa. 

8 AJN  8.  F.  Kruper,  Amyvllle  P.  0 Gratztown,  Pa. 

8 AJO  T.  B.  Keller.  1362  W.  76th  St Cleveland,  0. 

8AJP  E.  End  Y.M.C.A..  2053  105th  St Cleveland,  0. 

8 AJQ  D.  K.  Auck,  141  W.  11th  Are Columbus,  0. 

8 AJB  H.  Clark,  307  Huntington  Are Buffalo,  N.  Y. 

8 AJS  Q.  A.  Walde,  233  8.  Union  8t Salem.  0. 

8AJT  H.  C.  Barton,  18  Myrtle  8t LeBoy  N.  Y. 

8AJU  W.  B.  Wines,  1208  Hill  St Ann  Arbor,  Mich. 

8 AJV  F.  KuckUck,  622  Vine  8t Coshocton.  0. 

8 AJW  C.  F.  C.  8arrer,  Jr.,  3280  Orleans  8t. .. Pittsburgh,  Pa. 

8 AJX  I.  M.  Chambers,  37  Montroee  Ave Delaware,  0. 

8 AJY  E.  A.  Musser,  711  Pearl  St Wapakoneta.  0. 

8 AJZ  L.  Karnock,  2759  McCurdy  Are Cleveland,  0. 


8 ANA  F.  P.  Oroe,  183  Bademacber  St Detroit,  Mich. 

8 ANB  C.  P.  Goetz,  1128  Atwood  Are Cincinnati,  0. 

8 ANC  W.  J.  Baldwin,  92  E.  Hazeltine  Are. . . . Kenmore,  N.  Y. 

8 AND  W.  B.  R.  Agnew,  16  Oakland  Are Washington,  Pa. 

8 ANE  M.  Schneider,  112  Weld  St Rochester.  N.  Y. 

8 ANF  H.O.  McClure,  601  9th  8t.  k 6th  Are ..  Beaver  Falls.  Pa. 

8 ANG  B.  White,  557  Phillippi  8t Clarksburg.  W.  Va. 

8 ANH  L.  R.  Reynolds,  522  William  St Buffalo,  N.  Y. 

8 ANI  8.  Harney.  35  Pearl  St OloversrtUe,  N.  Y. 

8 ANJ  W.  C.  Marlow.  Shredded  Wheat  Co. . Niagara  Falls,  N.  Y. 

8 ANK  J.  L.  Greene,  1454  8bade  Aw Pittsburgh,  Pa. 

8 ANL  M.  W.  Baldwin,  Jr.,  Orerlea  Farm Marcy,  N.  Y. 

8 ANM  R.  F.  Reiglmeler,  616  8.  Lang  Are Pittsburgh.  Pa. 

8 ANN  M.  A.  Ricci,  108  Reed  8t Clalrton,  Pa. 

8 ANO  R.  E.  Humes.  834  W.  Jefferson  St Springfield,  0. 

8 ANP  F.  Sima,  719  W.  Michigan  Are Ypailanti,  Mich. 

8 ANQ  M.  R.  Potter,  411  Sterling  Are Syracuse,  N.  Y. 

8 ANR  H.  Stevenson,  176  Benton  St Rochester,  N.  Y. 

8 ANS  R.  D.  Haire,  48  Holmes  St Rochester,  N.  Y. 

8 ANT  E.  H.  Kumpf . 4 1 Amsterdam  8t Buffalo,  N.  Y. 

8 ANU  W.  McD.  Hammon.  3114  Iowa  8t Pittsburgh.  Pa. 

8 ANV  G.  M.  Luther,  807  Walnut  8t Wllklnsburg,  Pa. 

8 ANW  J.  Planty,  710  Warren  Are Niles.  0. 

8 ANX  B.  E.  Cross,  35  Fox  St Glorersvllle,  N.'  Y. 

8 ANY  E.  Savage,  1447  Lincoln  Are Lakewood.  0. 

8 ANZ  R.  F.  Loomis,  Phi  Delta  House ....  East  Lansing,  Mich. 


8 AKA  C.  F.  Woeae,  802  McBride  8t Syracuse.  N.  Y. 

8 AKB  A.  Morrell,  139  Prospect  St Glorersvllle,  N.  Y. 

8 AKC  J.  D.  Kissinger.  1999  N.  4th  St Columbus.  0. 

8 AKD  A.  Harper,  B.F.D.  No.  1 Niles,  0. 

8 AKE  C.  F.  Engler,  319  Ellis  Ave Bellevue,  0. 

8 AKF  H.  E.  Fitch,  219  W.  Church  8t Elmira.  N.  Y. 

8 AKO  H.  W.  Lewton.  3457  47th  St.  W Cleveland,  0. 

8 AKH  P.  T.  Criswell,  107  Farragut  8t Vandergrlft,  Pa. 

8 AKI  W.  K.  Aughenbaugb,  630  Franklin  St.  . .Johnstown,  Pa. 

8 AKJ  C.  G.  Chapel,  430  Almyra  Ave Youngstown,  0. 

8 AKK  F.  N.  Kryszewskl,  1319  North  St Bochester,  N.  Y. 

8 AKL  M.  A.  Spear,  539  Wheeler  Ave Scranton.  Pa. 

8 AKM  G.  P.  Jones.  Jr..  26  Elm  St LeRoy,  N.  Y. 

8 AKN  8.  H.  Graham,  559  Cyrus  8t Ionia,  Mich. 

8 AKO  M.  C.  Bartlett,  1052  Burns  Ave Detroit,  Mich. 

8 AKP  J.  D.  Bohannan,  226  16th  Ave Columbus,  0. 

8 AKQ  W.  W.  Watrous,  Jr.,  101  Union  St Union,  N.  Y. 

8 AKR  R.  Steiner,  5456  Trumbull  Ave Detroit.  Mich. 

8 AKS  Syracuse  Amateur  Radio  Ass’n.,  411  S.  Clinton  St.. 

Syracuse,  N.  Y. 

8 AKT  H.  Ms t tee.  189  Avenue  B Rochester,  N.  Y. 

8 AKU  F.  B.  Spindler,  1762  8t.  Paul  St Bochester.  N.  Y. 

8 AKV  H.  E.  Hafele,  1072  E.  98th  8t Cleveland.  0. 

8 AKW  W.  D.  Myers,  190  Franklin  Are Vandergrlft.  Pa. 

8 AKX  E.  H.  Cox,  9 Pierce  Ave  Hamburg,  N.  Y. 

8 AKY  S.  W.  Brown,  33  Lincoln  8t N.  Tonowanda,  N.  Y. 

8 AKZ  F.  M.  Watgowsky,  1021  9th  St Port  Huron.  Mich. 

8 ALA  J.  H.  Dando,  462  Carey  Are Wilkes-Barre,  Pa. 

8 ALB  J.  Aitkenhead,  162  N.  Portage  Path Akron,  0. 


8 ALC  Annunciation  High  School,  Parkview  k Jefferson  8ts., 

Detroit,  Mich. 


Ninth  District 


9 CDE 
9 CDF 

9 ODO 
9 CDH 
9 CDI 
9 CDJ 
9 CDK 
9 CDL 
9 COM 
9 CDN 
9 CDO 
9 CDP 
9 CDR 
9 CDR 

9 CDT 
9 CDIJ 

9 CDV 

9 C1)W 

9 CDX 
9 CI)Y 


Meade  O.  Davis,  305  Carson  Ave La  Junta,  Colo. 

Middleton  Lee  Perry,  Jr.,  State  Hospital. 

, __  Topeka.  Kan*. 

Lawrenoe  F.  Madding  Colfax  Ind. 

Lionell  Rrhett.  210%  W.  2d  St Sedalia.  Mn. 

I™  Tu^er  Tekanah.  Nebr. 

Albert  E.  Woodruff,  411  Walnut  St.  .Glenwood,  Iowa 
Robert  S.  Campbell.  1926  32d  St.  .Rock  Island.  111. 

Merritt  8.  Smith,  1118  Jackson  St Ottawa,  111. 

5,  kE'  ,,  ‘ V ' ‘ - Low  Moor-  Iowa 

Richard  A.  Pedersen.  820  6th  Ave.  .Bralnerd.  Minn. 
Charles  F.  Shaw.  1206  Walker  St..  Des  Moines.  Iowa 

Orlie  S.  Davis  Luverne.  Minn. 

Edward  J Caveny,  Main  St Luverne.  Minn. 

Albert  H.  Halstead,  Jr.  401  5th  Ave..  S., 

_ _ , Jamestown.  N.  Dak. 

Robert  Lyle  Worrell  Walkerton.  Ind. 

Arthur  F.  Lawrence,  1241  Logan  St.. 

Louisville,  Ky. 

William  J.  Zeldlik,  303  Demers  Ave.. 

E.  Grand  Forks,  Minn. 
Glenn  Fleming  Barr,  212  Butler  St.. 

Manchester,  Iowa 

James  G.  Haub.  1526  Lincoln  St Racine,  Wise. 

Jerome  Stansbury,  532  Glendale  Rd., 


Webster  Groves.  Me. 


9 CDZ  Leonard  M.  Roeder,  202  North  St Dwight,  111. 

9 CEA  Robert  L.  Gougler,  Box  5 Ipeva,  111. 

9 CEB  Jos.  G.  Buch  McHenry.  111. 

9 CKC  Hilbert  R.  Moore,  334  Main  St Ottawa.  Kans. 


9 CED  Ivan  M.  Dexter,  207  E.  Chautauqua  St., 

Carbondale.  111. 

9 CEE  Horace  J.  Comitius.  5045  Terry  Ave..8t.  Louis,  Mo. 
9 CEO  Springfield  High  School,  Benton  and  Center  Sts., 

Springfield,  Mo 


9 CEF  Charles  G.  Knapp,  511  Duff  Ave Ames.  I«wa 

9 CEH  Percy  Shurr,  602  N.  Freeman  St Luverne  Minn. 

9 CEI  Pierce  F.  Llppman,  Victor -Coll ins  Rd..  B.  No.  13. 

Kirkwood,  Mo. 

9 CEJ  Rufus  J.  Harris,  6522  Evarw  Ave Chicago.  111. 

9 CEK  Starney  F.  Martin,  5528  Mic.iigan  Ave., 

Chicago.  111. 

9 CEL  William  H.  Stancrook,  c/o  Mre.  L.  J.  McCornak. 

Traer.  Iowa 

9 CEM  Harry  O.  Bercher.  204  Nevada  St Urban*.  111. 

9 CEN  Harold  8.  Good,  1912  Heldel  St Covington.  Ky. 

9 CKO  Corwin  U.  Eckel  4449  N.  Francisco  St.,  Chicago.  111. 

9 CEP  Leo  Connoy.  1639  Ashland  Ave Indianapolis.  Ind. 

9 CER  W.  A.  Kuehl,  3943  Lincoln  Ave Chicago.  III. 

9 CES  Scenic  Highway  Radio  Club,  4th  Ave.  and  1st  St.. 

Clinton,  Iowa 

9 CET  Arne  A meson.  117  Vaaa  Ave.,  Fergus  Falla.  Minn. 

9 CEU  George  8.  Baker,  2336  Tower  Grove  Ave.. 

St.  Louis.  Mo. 

1 

CALLS  REIS8UED 


9 BJ  Kenneth  H.  Goode,  6227  Klmbark  St Chicago.  III. 

9 EJ  Robert  E.  Compton  Quincy,  111. 

9 LH  Lee  R.  Penn.  161  Loudon  Are Lexington  Ky. 

9 MX  Dean  F.  Certain.  2309  Portland  Ave., 

Minneapolis,  Minn. 

9 MT  Noel  L.  Havermale,  1035  Maine  St Quincy.  111. 

9 AJV'  George  P.  Lee.  1544  Packard  Ave Racine,  Wise. 

9 AW  H.  E.  Roys  . Louisville,  Colo. 

9 DGF  West  Division  High  School  of  Milwaukee, 

23d  and  Prairie  Sts..  Milwaukee.  Wise. 
9 DLT  Malcolm  B.  Magers,  2610  Jule  St St.  Joseph.  Mo. 

9 DTV 


Donald  A.  Tucker,  R.  F. 


D.  No.  8.  Route  No  12. 

Greencastle  Ind. 


8PECIAL8 

9 XH  City  of  Fort  Wayne,  Slghal  Dept.,  E.  Main  Rt.. 

Fort  Wayne.  Ind. 

9 YX  The  William  Hood  Dun  woody  Industrial  Institute, 

818  Superior  Bird.,  Minneapolis,  Minn, 
ft  YZ  Marquette  University,  1115  Grand  ATe.. 

Milwaukee,  Wise. 


BROADCA8TING 


WBAO 

WBAQ 

WCAJ 

WCAI 

WCAP 

WCAS 

WCAT 

WCAW 

WCAY 

WCAZ 

WDAC 

WDAD 

WDAF 

W’DAP 

WDAX 

WDAY 

WHB 

WJB 

WOC 

WOI 

KDYY 

WEAB 

WEAC 

WEAD 

WEAH 


James  Mllllkln  University,  1188  Main  at., 

Decatur,  111. 

Myron  L.  Harmon,  Y.  M.  C.  A.  Bldg., 

South  Bend.  Ind. 

Nebraska  Wesleyan  University,  19th  and  R Sta., 

University  Place  Nebr. 
St.  Olaf  College,  Manitou  Heights,  Northflcld.  Minn. 
Central  Radio  Service,  211  N.  Main  8t., 

Decatur.  111. 

The  William  Hood  Dunwoody  Industrial  Institute, 
810  Superior  Blvd.,  Minneapolis,  Minn. 
South  Dakota  State  School  of  Mines, 

East  St.  Joe  St., 

Rapid  City.  S.  Dak. 

Quincy  Herald  and  Quincy  Electric  Supply 

Company,  1033-1035  Maine  St..  Quincy.  111. 
Keeselman  O'Driscoll  Company,  517-19  Grand  Ave. 

Milwaukee.  Wise. 

Robert  E.  Compton  and  Quincy  Whig -Journal 

Quincy.  111. 

Illinois  Watch  Company.  9th  and  N.  Grand  Ave.. 

Springfield.  111. 

W'illiam  Louis  Harrison  (Central  Kansas  Radio 

Supply)  122  E.  Lincoln  St.,  Lindsborg.  Kana. 
The  Kansas  City  Star  (The  Wm.  R.  Nelson 

Estate),  18th  and  Grand  Area..  Kansas  City.  Mp. 
Midwest  Radio  Central.  Inc..  400  Michigan 

Ave.,  N.,  Chicago.  111. 

First  National  Bank,  101  E.  Van  Buren  St.. 

Centerville.  Iowa 

Kenneth  M.  Hsnce  and  Associates 

215  Ninth  8t.,  R..  Fargo.  N.  Dak. 
Sweeney  School  Company.  Sweeney  Bldg., 

Kansas  City.  Mo. 

Indian  Ptpe  Line  Corporation Lawrenceville.  III. 

The  Palmer  School  of  Chiropractic,  Inc., 

1002  Brady  St.,  Davenport.  Iowa 

Iowa  8tate  College  Ames.  Iowa 

Rocky  Mountain  < n >p-'. 

1512-1516  Broadway.  Denver,  Colo. 
Standard  Radio  Equipment  Co..  11th  St.,  and  Central 
Ave.,  Fort  Dodge.  Iowa 
Baines  Electric  Service  Company,  24  S.  Sth  Rt. 

Terre  Haute,  Ind. 

Northwest  Kansas  Radio  Rupply  Co.,  420  State  St.. 

Atwood.  Kans. 

The  Wichita  Rnanl  of  Trade  and  Lander  Radio 

Company,  120  8.  Maine  St.,  Wichita.  Kans. 
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9 AN  Central  High  Fchool  Radio  Club.  Lexington  and 

Marshall  St..  St.  Paul.  Minn. 

9 EY  Roy  E.  Lindquist.  2555  Winnemac  St.,  Chicago.  111. 

9 HO  Otto  S.  McDaniel.  817  Rollins  Rt., . .Columbia,  Mo. 

9 HW  Clarence  F.  Bates.  1392  Stowall  Are., 

Milwaukee,  Wise. 

9 LF  E.  F.  Wursburger  502  Brotherxon  St.,  Peoria,  111. 
9 MX  Dean  F.  Cottam,  2309  Portland  Ave.. 

Minneapolis,  Minn. 

9 PP  Harry  F.  Wilson.  1105  Franklin  Ave Normal  111. 

9 ABI  Clifford  C.  Rcns.  3516  Pestalozzl  St.. St.  Loula.  Mo. 
9 AFA  Paul  W\  Elmquist,  4912  Lyndale  Ave..  8.. 

Minneapolis.  Minn. 

9 AOT  Abe  Ginshurg,  814  Junior  Terrace Chicago.  111. 

9 APC  Arthur  Foole,  2829  Sheridan  Place Evanston.  HI 

9 BCD  Bendix  J.  Rtudeman.  Main  and  5th  Sts.. Lyons.  Iowa 

9 BZZ  Dean  W.  Imel  400  13th  St Independence,  Kans. 

9 CEU  George  S.  Baker.  2336  Tower  Grove  Are.. 

St.  Loula.  Mo. 

9 DHU  John  Steblay,  926  S.  Victory  Rt. ..  .Waukegan.  111. 
9 DKA  Chester  J.  Corrigan.  1446  Terrace  Ave.. 

Indianapolis,  Ind. 

9 BLM  Ray  John  Lowden.  New  Routbem  Hotel . .Muncie.  ImL 

9 DLQ  Noble  C.  Lipplncott  Barron.  Wise. 

9 DLV  Henry  Konwinskl.  1407  7th  Are. ..  .Milwaukee.  Wise. 
9 DNW  Harold  S.  W'illlams,  Findley  Elec.  Co.. 

212  8.  5th  St.,  Minneapolis,  Minn. 
9 DTH  Randolph  W.  Gutahall,  1638  Galena  8t.. Aurora.  Colo] 
9 DWI  Cheseldine  and  Hartman Platte  City.  Mo] 
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The  Radio  Amateur 

who  insists  upon  equip- 
ping his  set  as  perfectly 
as  it  deserves  to  be  will 
insist  upon  panelling  it 
with  the  PROVED  per- 
fection of 


for  l'adio  panels  V 
r absolute  insulation. 

Proved  by  over  eight  years’  use  in  the  U.  S.  Navy  and 
Signal  Corps,  and  positively  guaranteed  highest  in  di- 
electric and  tensile  strength.  (Dielectric  constant  5.2 — 
and  equally  superior  in  all  other  tests.)  Proof  against 
heat,  water  and  milder  acids ; amazingly  hard  and  strong; 
will  never  warp  nor  swell  and  is  EASILY  MACHINED. 

Tell  us  who  your  electric  supply  man  is  and  we  will  tell  you 
where  to  get  Bakelite-Dilecto  cut  to  your  exact  require- 
ments. 

Write  um  direct  tor  information  of  the  radio  panelling  material  you 
certainly  want  if  you  want  efficiency. 

Gnfmental  Smpawj 

Delaware 
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A New  Type  Variometer 

Rogers  Receiving  Radiometer 

Smaller  Simpler 

Less  Costly  Better 


The  tuning  efficiency  and  sharpness  is 
greatly  improved  because  the  dielectric  mate- 
rial is  reduced  to  the  absolute  minimum — no 
wood,  paraffine,  shellac,  or  varnish  is  used. 

The  Rogers  Receiving  Radiometer  takes  up 
but  a fraction  of  the  space  required  for  ordi- 
nary variometers — it  measures  but  4"  in  dia- 
meter by  1"  in  depth. 

Only  one  supporting  bushing  is  used  for 
the  entire  assembly;  this  bushing  is  also  used 
for  the  electrical  contact  between  the  two 
inductors. 

For  long  distance,  short  wave  sets,  two 
Rogers  Receiving  Radiometers  will  give  as 
good  as,  if  not  better  results  than  any  other 
type  of  installation. 

Can  be  used  in  any  part  of  the  circuit  in 
which  the  ordinary  ball  type  variometer  can 
be  used. 

Price  $4.00  each,  without  dial  and  knob— 
about  y2  the  cost  of  ordinary  variometers. 


Get  Our  New  Illustrated 
Dealer  Catalog 

Hommel’s  Encyclopedia 

of  Radio  Apparatus 


It  contains  what  is  probably  the  most  com- 
plete list  of  Radio  equipment  and  supplies 
ever  published. 

The  products  of  over  40  leading  manufac- 
turers are  illustrated  by  more  than  150  large 
size  illustrations. 

This  Catalogue  is  indispensable  to  every 
Radio  Dealer — write  for  your  copy,  mentioning 
Wireless  Age. 


A Radiometer  Hook  Up 


\ I /antenna 


rooeas  / 
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OtTICTOW 


GROUND 


DEALERS: 

Write  for  our 
proposition  and 
quantity  dis- 
counts on  Rog- 
ers Receiving 
Radiometers. 


DISTRIBUTORS  FOR 
Radio  Corp.  of  Amer.  (Westinghouse,  Gen’l 
Electric)  Murdock,  Fada,  Remler,  Frost, 
Brandes,  Pacent,  General  Radio,  Radio  Serv- 
ice, Baldwin,  Signal,  Acme,  Rhamstine,  Kel- 
logg, Holtzer-Cabot,  Connecticut,  Burgess, 
Hipco,  Brach,  Homcharger,  Chelsea,  Arkay, 
Clapp-Eastham  and  other  leading  manufac- 
turers. 


530-534  FERNANDO  ST. 


PITTSBURGH,  PENNA 
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“Electros* ” is  made  in  a number  of  grades  for  various  requirements,  each  grade  possessing  special  characteristics 

Insulators  and  Insulating  parts  and  devices  of  special  sizes  and  forms,  designed  and  made  to  order. 
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Jobbers 


and 

Dealers 


Will  you  be  ready  to  meet  the 
demand  when  the  rush  starts? 

Or  will  you  be  one  of  those 
scrambling  for  stock  when 
your  customers  want  deliv- 
eries? 

Check  up  your  stock  now. 

Place  your  orders . 

Get  ready  for  the  buying  rush 

If  you  haven’t  got  our  complete  list 
of  books  and  discounts,  write  for  it 
to-day. 

This  Fall’s  business  is  going  to  be  a 
hummer  and  books  will  be  more  in 
demand  than  ever  before. 
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How  Astounding 
Results  Are  Secured 

IN  TRANSMITTING  AND  RECEIVING 

EVERY  RECEIVING  AMATEUR  can  profit  by  the  experience  of  J.  O. 
Smith. 

EVERY  TRANSMITTING  AMATEUR  can  gain  a great  deal  through 
his  new  book,  “Modem  Radio  Operation,” 

Practically  all  amateurs  in  America  and  many  abroad  have  heard  2ZL  and  wondered  how  he  gets  his  mar- 
velous results.  Those  who  have  been  privileged  to  go  over  this  station,  owned  and  operated  by  J.  O. 
Smith,  at  Valley  Stream,  Long  Island,  have  understood  how  the  utterly  unprecedented  accomplishments 
of  this  station  have  been  possible  and  have  been  able  to  secure  greater  efficiency  from  their  own  installa- 
tions by  operating  them  according  to  the  principles  used  at  2ZL. 

Mr.  Smith’s  knowledge,  his  experience,  his  results,  are  available  to  everyone  now.  His  book,  just  printed, 
places  at  everyone’s  disposal  all  the  details  of  2ZL,  and  of  other  famous  continuous-wave  transmitting 
stations,  such  as  1ZE,  8ZG  and  9ZG  (which  were  installed  by  Mr.  Smith)  and  even  of  the  well-known 
broadcasting  stations  WDY,  WJZ  and  WGY. 


JO.  SMITH  knows  how  to  put  through  long  distance, 
s two-way  voice  communication — he  has  done  it.  He 
knows  how  to  get  the  greatest  range  in  code  work — 
he  has  been  copied  by  many  amateurs  in  Europe.  Operat-' 
ing  radio  amateurs  in  all  parts  of  the  country  have  written 
him,  by  the  hundreds,  asking  questions  on  one  phase  or 
another  of  tube  transmission.  They  will  welcome  his  new 
book,  “Modem  Radio  Operation”  for,  until  this  book  ap- 
peared, no  one  could  ever  profit  fully  by  the  work  done  at 
2ZL.  One  could  admire  and  wonder,  and  by  mail  or  in  per- 
son get  a few  pointers.  Here,  for  the  first  time  is  the  full 


story,  put  into  print  so  all  can  study  it  at  leisure  and  use  its 
data  at  will. 

The  book  will  increase  every  amateur’s  knowledge,  enable 
him  to  arrange  his  set  in  the  light  of  the  most  modem  prac- 
tices, save  him  time  and  money  in  purchasing  equipment, 
and  give  him  facts  that  will  make  his  tubes  last  longer,  in- 
crease the  quality  of  his  modulation,  add  many  miles  to  his 
effective  receiving  or  transmitting  range.  It  discusses  with 
particular  dearness  the  comparative  virtues  of  spark  and 
CW  transmission,  and  shows  condusively  the  superiority 
of  the  tube  in  range,  clarity  of  reception,  ease  of  eliminating 
interferences,  and,  what  is  to  many  the  most  important  of 
all,  low  power  consumption. 


DO  YOU  KNOW 

— th«  proper  proportion  of  frid  end 
plate  currents  in  a transmitting 
tube? 

— the  proper  proportion  of  plate 
current  when  not  modulating  to 
the  normal  full-load  current  when 
modulating  ? 

— how  to  eliminate  excessive  plate 
current  when  no  adjustment  of 
the  circuits  will  do  it? 

— the  percentage  of  increase  in 
output  to  be  expected  by  the  addi- 
tion of  one  or  more  tubes  to  a 
transmitter? 

— the  advantages  and  disadvan- 
tages of  transmitting  circuits  em- 
ploying direct  current  on  the 
plates;  A C.,  with  half-wave  rec- 
tification; A C.  with  full-wave 
rectification,  kenotron-rectified  A. 
C.;  and  which  type  of  circuit  is  the 
most  economical  and  at  the  same 
time  most  efficient? 

IF  YOU  DONT — “MODERN 
RADIO  OPERATION”  WILL 
TELL  YOU,  and  tell  you  in  plain 
language  that  you  will  enjoy  read- 
ing. * 


NO  THEORY-NO  MATHEMATICS 
NO  FORMULAS 

Just  a straight  story  of  the  devdopment  and 
operation  of  the  tube  sets  that  made  amateur 
history,  written  in  everyday  language  that  ex- 
plains itself,  by  the  man  whose  design  and 
operation  of  2ZL  gave  that  station  world- 
wide fame. 


RECEIVING  EXPLAINED — Chap- 
ter 4 is  the  most  comprehensive  yet 
published  on  receiving  apparatus  and 
is  intended  especially  for  those  who 
are  content  to  listen  to  the  broadcast 
programs.  It  contains  full  details,  with 
diagrams,  of  every  type  of  set;  crystal, 
honeycomb,  regenerative  with  audio 
frequency  amplification,  and  the  radio 
frequency-detector-audio  frequency  set 
used  on  indoor  loop  antennas.  There 
is  even  a summary  of  the  super-regen- 
erative Armstrong  circuit,  100,000  times 
more  sensitive  than  the  usual  hook-up. 


LIST  OF  CHAPTERS 

1.  Th#  Radio  Telephone. 

2.  Transmitting  Equipment  Used 

in  Radio  Telephony  and  Its 
Operation. 

3.  Typical  High  Power  Broadcast- 

ing Stations. 

4.  Receiving  Equipment  for  All 

Purposes  ana  Its  Operation. 

5.  Spark  vs.  Continuous  Wave 

Transmission. 

6.  Vacuum  Tube  Fundamentals. 

7.  Operating  Characteristics  of 

Vacuum  Tubes. 

8.  Methods  of  Obtaining  Plate 

Potentials,  and  Types  of 
Continuous  Wave  Trans- 
mitters. 

9.  Continuous  Wave  Transmis- 

sion by  Amateurs. 

10.  Tube  Transmitters  in  Com- 

mercial Work. 

11.  Advantages  of  a Counterpoise 

Ground  in  Connection  with 
Tube  Transmitters. 

150  PAGES 

OVER  50  ILLUSTRATIONS 
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WIRELESS  PRESS,  INC.,  I 

326  Bro.dw.y,  New  York.  ( 

I enclose  $ Please  fill  my  order  as  checked  ■ 

below:  i 

MODERN  RADIO  OPERATION  and  *THE  l 

WIRELESS  AGE  for  one  year,  $3.75  (outside  U.  S.  i 

50c.  extra)  I 

MODERN  RADIO  OPERATION,  $1.75.  6 

Name  • 

Street  J 

City State • 

•If  new  subscriber  check  here J 


NOW  READY 

“Modem  Radio  Operation”  is  now  ready  for  distribution. 
It  is  the  most  up-to-date  volume  on  amateur  tube  operation 
ever  published,  and  should  be  in  every  station.  It  will  save 
you  time  and  money,  tell  you  how  to  get  the  maximum  re? 
suits  with  the  minimum  power,  how  to  save  tubes  and  hot* 
best  to  use  the  power  that  is  available  in  your  locality. 

Price  $1.75 

At  any  dealer,  or  send  order  direct  to  the  publisher — 

WIRELESS  PRESS,  Inc. 

326  Broadway  New  York  City 
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CROSLEY  RADIO  PRODUCTS 

“Better — Costs  Less ” 

The  Sheltran  Harko  Senior  Radio  Receiver 

Audio  Frequency  Amplifying  Transformer  

The  CROSLEY  SHELTRAN  Jombination'tunlr'ind 
AUDIO  FREQUENCY  AM-  detector  and 

PUFYING  TRANSFORM-  ^ develop  to  sup- 
ER.  High  grade  materials  , the  demand  {or  a 
and  excellent  workmanship  }*  ;ced  efficient  re. 

c±TD?vt  efRS  ceiving  outfit  with  a 
SHELTRAN  great  efficiency  range  0{  jsq  f0  over 

MBk  a"d  at!ra,ct,ve  appea'ance  1°  600  meters.  The  hook- 

often  lacking,  except  in  the  ;s  spec;al — of  our 

most  expensive  transformers.  Q*n  design  and  is  V 
Incorporated  in  the  design  of  non.regenerative.  New  ^ 

the  SHELTRAN  are  all  the  jerseyi  Pittsburgh,  Detroit  and  other  phones  are  regularly 

characteristics  necessary  to  copjed  ;n  Cincinnati  and  other  points,  with  this  receiver.  The 

obtain  maximum  amplification  HARKO  SENIOR  is  11^4  inches  wide,  6 inches  high,  and 
from  the  modern  vacuum  inches  deep.  Price,  complete  without  “B”  Battery,  “A” 

tubes.  The  ratio  of  turns  is  R ° nhones— S2000 

9/1.  The  CROSLEY  SHEL-  Battery  or  phones  ^U.UU. 

TRAN  has  a base  area  of  \IA"x2/''.  Net  weight  12p4  ounces.  „ , m 0 

The  over-all  length  is  2/")  the  over-all  height  is  2-7/16";  and  OosleV  TwO-Step  Amplifier 

the  over-all  width  is  2-11/16". 

Price,  complete  ready  to  mount — $4.00  This  instrument  was 
Crosley  Variable  Condensers  very  maximum  in 

These  condens-  ...  == = — »g 

f ® . • . I \ Senior,  using  t h e 

further  mtr a-  r\  i ]j  'same  sized  cabinet, 

duction.  They  ! Complete  with  am- 

have  been  ac-  A plifying  transform- 

cepted  by  radio  1 | Prs/  s8ocWets,  rheo-« 

experts  a 1 over  «mW|  1 stat,  switch,  bind- ^ 

ffie  country  as  l , i „ ,3  U 1 ing  posts,  etc.,  mount- 

b^ng  extremely  \sp-j M I ed  on  formica  panel 

efficient  in  au  11^x1  in  mahogany  finished  cabinet.  This  efficient  instrument  can 

inn  ■ also  be  used  with  any  other  apparatus  requiring  two  step 

haT  aw  o o d 8 amplifier.  Price,  complete  as  shown  in  illustration — $25.00. 

frame  and  the  - 

Crosley  V T Socket— 60c  Harko  Radio  Receiver 

best  quality  laminated  wood  plates.  " Better — Costs  Less " The  most 

The  Model  “C”  has  die  cast  metal  frame  The  biggest  compact, 

and  porcelain  plates  and  has  a conserva-  selling  socket  complete 

lively  rated  capacity  of  .001  MF.  on The  rS  and  ef- 

All  CROSLEY  CONDENSERS  are  |HP  % -M  °^day  Prac-  f i c i e n t 

ed  under  one  thousand  volts  before  ship-  J .•  tic  ally  un-  crystal 

ment,  and  will  not  shower  or  break  down  | breakable.  For  receiving 

radio  phone  work.  either  base  or  outfit  on 

Model  -A”  without  knob  and  frtt  ' “ JjM  panel  mount-  the  mark- 

“A”  with  knob  and  dial 1.75  mg ; made  of  et-  Wl11 

■«  “A”  with  knob  and  dial  mount-  one  piece  of  tune 

Mbiiet  macomD^ete  fin‘with  porcelain.  No  metal  shell  and  no  ground  . . . from  200 

binding  posts  2.50  hum.  Better — and  costs  only  60c.  to  600  meters,  bringing  in  spark,  voice 

••  "B”  without  knob  and  dial 1.75 and  music  with  amateur  antenna.  A won- 

" !!§!!  vvith  knob  and  dial 2.25  Urnslpv  V ariomeler  Parts  derful  little  instrument.  Price,  complete 

B W'^  ^obmaahnoVny  Urosley  variometer  rarts  b?ttery  etc.-$9.op  One  thousand 

cabinet  with  binding  posts  3.00  jmm  ohm  single  head  set,  125  feet  of  wire, 

“ "C”  without  knob  and  dial — 2.25  insulators,  etc.,  $6.00  extra.  Complete  out- 

“C”  with  knob  and  dial 2.75  oieon 

“C"  with  knob  and  dial  mount- 
ed  in  mahogany  finished 

cabinet  with  binding  posts  3.50  — , _7  . , 

Crosley  knobs  and  dials  complete,  each  .50  UTOSlCy  V ariOCOUpler 

Parts 

___ * '•  ' II  Consist  of  formica 
\\  e manu-  ■ tube,  rotor  and  brass 

r Consist  of  two  stators,  one  rotor  and  the  hardware  for  com- 

hinets  in  necessary  hardware  as  shown  in  the  il-  ?,  .ete  assen,bling. 

... . lustration  for  complete  assembling.  Shaft  Brice*  wou"d  or 

hncanv  or'  *or  knob  “d  dial  is  3/16"  diameter.  assembled  as  shown 

!,  u artered  Wood  parts  are  furnished  either  in  ma-  ■■  ^ 

oak  and  hogany  or  poplar.  K0t0r  only  wc' 

liurnish  Price-  coraPlete.  made  °{  poplar  

them  with  Pr^rnmniete ' made  of  m’ah'otr'anv  ^ Jobber 8 and  Dealer 8 1 Order  now 

ets 1 range  °f rom a$2 . ^ to  $10.M.S  °"  C3bm'  ’ *17S  if  y°u  exPect  earlT  deUvery. 

CROSLEY  MANUFACTURING  COMPANY,  Radio  Dept.  W-4,  CINCINNATI,  OHIO 


Crosley  Cabinets 
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Magna  vox  Radio  with 
18-inch  horn 

For  those  who  wish  the  ut- 
most in  amplifying  power;  for 


FTER  once  using  a Magnavox  Radio  $850° 

you  would  no  more  go  back  to  the  telephone  headset 
than  you  would  exchange  your  electric  light  for  a feeble 
tallow  candle.  With  the  Magnavox  Radio  you  hear  every 
wireless  program  at  its  best — your  receiving  set  only  brings 
the  message  while  Magnavox  Radio  tells  it  clearly  and  in 
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R-3 

Magnavox  Radio  with 
14-inch  horn 

The  ideal  instrument  for  use  in 
homes,  offices,  amateur  stations, 
etc.  Requires  one  ampere  field 
current  from  your  filament  battery. 

Price  $45.00 


volume  ample  for  dances,  parties  and  other 
entertainment. 

The  Magnavox  Company  have  been 
pioneers  in  the  development  of  scientific 
devices  for  sound  amplification. 

Consequently  the  new  radio  situation 
created  by  the  marvelous  spread  of  broad- 
casting facilities  has  only  served  to  give  ad- 
ditional prominence  to  the  basic  importance 
of  Magnavox  products. 


When  you  purchase  a Magnavox  Radio 
or  Magnavox  Power  Amplifier  you  possess 
an  instrument  of  the  very  highest  quality 
and  efficiency.  The  Magnavox  Radio  and 
Magnavox  Power  Amplifier  may  be 
had  of  good  dealers  everywhere. 


Model  C 

Magnavox  Power  Amplifier 

Insures  getting  the  largest  possible  power  in- 
put for  the  Magnavox  Radio.  Can  be  used  with 
any  “B”  battery  voltage  which  the  power  tube 
may  require  for  best  amplification. 

AC-2-C,  2-Stage  - * • $80.00 

AC-3-C,  3-Stage  - - > 110.00 


Full  Information— 
Send  for  It* 

Every  radio  user  will  be  interested  in 
reading  this  new  folder  on  the  Magnavox 
Radio  and  Magnavox  Power  Amplifier. 
Send  for  a copy  today. 

THE  MAGNAVOX  COMPANY 

Home  Office  and  Factory: 
Oakland,  California 

New  York  Office:  370  Seventh  Ave. 


MA  gnjwox 

1V1  dladio 

<Dfie  Reproducer  Supreme 
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Ask  to  See  This  New 
Radio  “B”  Battery 


Ask  also  to  see  the 
Willard  All  - Rubber 
Radio  “A”  Battery  — 
a 6-volt  battery  built 
especially  for  Radio 
reception. 


Ask  your  dealer  or  your  nearest  Willard  Service 
Station  to  show  you  this  specially  designed  24- 
volt  rechargeable  Radio  “B”  Battery.  Note  the 
leak-proof  glass  jars — hard  rubber  screw-on 
covers — special  Radio  “B”  plates — Threaded 
Rubber  Insulation. 

These  features  considered,  it  is  not  surpris- 
ing that  the  Willard  Radio  “B”  Battery  has 
such  a remarkable  ability  to  hold  its  voltage, 
or  that  it  is  so  noise -free  and  trouble -proof. 

WILLARD  STORAGE  BATTERY  COMPANY,  CLEVELAND,  OHIO 

Made  in  Canada  by  the  Willard  Storage  Battery  Company  of  Canada,  Limited,  Toronto,  Ontario 


THREADED 

RUBBER 

BATTERY 
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PERFECT  FILAMENT  CONTROL 


Two  columns  of  graphite  discs  (not  loose 
carbon  grains)  provide  the  delicate  con- 
trol so  vital  and  essential  for  vacuum 
tubes  in  radio  sets. 

A single  adjusting  screw  gradually  ap- 
plies or  removes  pressure  from  the  discs, 
thereby  changing  the  filament  current  in 
such  a smooth  and  stepless  manner  that 
you  quickly  find  the  loudest  and  clearest 
reproducing  point  of  your  tube. 

The  Bradleystat  is  so  simple  and  efficient 
that  thousands  of  radio  enthusiasts  are 
using  them  to  the  exclusion  of  all  wire 
rheostats.  Twenty  years  of  experience 
and  research  have  made  such  perfection 
possible. 


Install 


for  vacuum  tube  control 


When  you  build  a radio  set,  do  not  overlook  that 
vital  part  of  the  set,  the  filament  rheostat.  Install  a 
Bradleystat  in  each  vacuum  tube  circuit,  and  you 
will  be  sure  to  get  — 

1.  Clearest  and  Loudest  Reproduction,  because  the 
Bradleystat  stepless  control  locates  the  precise 
filament  current  for  greatest  amplification  or 
detection. 

2.  Quickest  and  Easiest  Tuning,  because  one  knob, 
without  vernier,  does  the  work.  There  are  no  in- 
terfering noises,  no  loss  of  time,  and  no  worry, 
as  with  complex  wire  rheostats. 

3.  Qreatest  Receiving  Range,  because  noiseless  con- 
trol detects  weak  radiophone  waves,  and  by 

locating  exact  filament  current,  amplifies  the 
waves  to  fullest  extent. 

Remember,  the  most  critical  part  of  all  tuning  is 
done  with  the  filament  rheostat.  Use  Bradleystats  in 
place  of  wire  rheostats  and  get  the  most  out  of  your 
radio  set. 


Electric  Controlling  Apparatus 
283  Greenfield  Avenue 
Milwaukee,  Wis. 


cwnve^J 

aiecKBREir 

BOX 


/ MAIL 
Coupon  for 
^ FREE  BOOKLET 
onV.T.  CONTROL 


Electric  Controlling  Apparatus 
/ 283  Greenfield  Av.,  Milwaukee,  Wis. 

Please  send  me  latest  bulletin  on 
f Bradleystat  Perfect  Filament  Control, 
f explaining  how  it  will  improve  my  radio  set. 
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and  Economical 

Battery  Charging 


See 

Page  3 
for  a full 
description 
of  the 
book 


Didn’t  it  ever  occur  to  you  that 
you  could  have  a charging  station 
for  your  radio  battery  right  in  your 
own  home?  All  you  need  is  a 
source  of  alternating  current  sup- 
ply and  a 


Tundar 


At  an  insignificant  cost  for  cur- 
rent you  can  do  your  own  charg- 
ing, saving  money,  time  and 
trouble. 


The  Tungar  Battery  Charger  has 
been  used  for  years  for  charging 
automobile  storage  batteries.  You 
are,  therefore,  taking  no  chances 
in  buying  this  charger.  There  are 
two  sizes  of  Tungar:  the  larger 
size  charges  3 cells  at  5 amperes; 
the  smaller,  3 cells  at  2 amperes. 
Your  battery  can  be  completely 
charged  for  a few  cents. 

An  overnight  charge  once  or  twice 
a week  will  keep  a radio  battery 
in  perfect  condition  for  average  ser- 
vice. Ask  your  nearest  dealer  in 
radio  supplies  for  a Tungar  or 
write  us  for  further  information. 


General  Office 
Schenectady.  NY 


Company 


Sales  Offices  in 
all  large  cities  35A-81 


Modern 

Radio 

Operation 

by 

/.  O.  Smith 

we  told 
you 

about  in 
this  space 
last  month. 
This  book 
is  worth 
your 
while 

WIRELESS  PRESS, 

Incorporated 
NEW  YORK 
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For  this  Broadcasting  Receiver 
thousands  have  been  waiting 


jgVER  since  broadcasting  became 
C the  vogue  there  has  been  a de- 
mand for  a receiver  which  would 
fill  a whole  room  with  music  of  per- 
fect tone  quality  but  which  would 
be  so  simple  that  anyone  could  tune 
in  by  moving  a single  lever. 

This  ideal  has  at  last  been  realized  in  the 
Aeriola  Grand — the  supreme  achievement 
of  present-day  radio. 

When  you  hear  the  voice  and  the  music 
that  come  from  the  Aeriola  Grand  it  is  as 
if  the  lecturer  or  singer  at  the  broadcasting 
station  were  in  your  presence.  The  whole 
family  listens  and  marvels. 


The  Aeriola  Grand  stands  unrivaled  not 
only  as  a radio  receiver  but  as  a piece  of 
cabinet  work. 


Prices 

Complete  with  mahogany  stand,  storage  battery, 
battery  charger,  antenna  equipment  and  all  acces- 

sories $409.50 


Without  stand,  storage  battery,  charger  and  re- 
ceiving  antenna  equipment $325.00 


Withstand,  but  without  storage  battery,  charger 

and  antenna $350.00 

Mahogany  stand  only  . . . , $ 35.00 


See  the  Aeriola  Grand  at  your 
nearest  dealer 

Before  you  buy  any  receiver,  secure  a copy  of 
the  book  “Radio  Enters  the  Home.”  It  tells  the 
real  story  of  radio  and  will  help  you  to  get  the 
most  out  of  this  new  art.  128  pages — over  200 
illustrations— 35c  a copy.  At  your  dealer  or  write 
direct  to 


What  the  guests  heard  at  the 
Jacksons*  Aeriola  Grand  Party 


Baseball  scores 
Dance  music 
Songs  by  a great 
ballad  singer 
Lecture  on  the 
“Wedding  Ring, 
Past  and  Present' ' 
A story  by  a fa- 
mous author 


Chamber  music 
by  a noted  string 
quartet 

The  whole  opera 
“Cavaileria  Rus- 
ticana”  with  ex- 
planations 

News  of  the  day 


Weather  forecast  for  the 
following  day 


Radio  Corporation 

^ $*^^^ofjAmerica 


Sales  Dept.,  Suite  2064 
233  Broadway 
New  York,  N.  Y. 

District  Office 
10  So.  La  Salle  Street 
Chicago,  111. 
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RHEOSTATS 

SOCKETS 


used  together  make  the 
most  compact  and 
efficient  tube  control 
unit  possible. 


GENUINE 
FADA 
RHEOSTATS 


Tills  Illustration  shows  an  easy, 

compact  and  efficient  method  of  j 

panel  mounting  FADA  rheostats  sire 

Slid  auckvla. 

THE  proper  selection  of  radio  parts  Is 
the  first  secret  of  success.  To  eliminate 
the  "chance,''  purchase  FADA  rheo- 
■tats.  Inductance  switches,  series -parallel 
switches,  crystal  detectors,  binding  posts,  and 
tube  sockets.  FADA  single,  double  and 
triple  tube  sockets  have  these  good  features: 

I.  Genuine  Condenslte  base  affording  the 
highest  Insulation  resistance. 

2.  Deep  trenches  make  contact  springs  Im- 
movable except  as  a tension  against  the  tube 
contact  pins. 

3.  Heavy  phosphor  bronze  springs. 

4.  Socket  base  has  metal  Inserts  for  panel 
mounting  and  nickel  plated  screws  are  fur- 
nished. 

5.  Position  of  tube  on  base  is  offset  to 
allow  compact  rheostat  panel  mounting,  as 
shown  in  illustration  below. 

6.  Screw  holes  for  base  mounting. 

7.  Terminals  plainly  marked. 

8.  Highly  nickel  plated  and  polished 

brass  tube  with  bayonet  slot  

eliminating  slot  breakage  as  with  ^ 

moulded  shellac  or  porcelain 

sockets.  U ^ 

Single  8eeket  $1.00 

Double  8ecket  2.00 

Triple  Secfcet  3.00  lOOl 


Are  Being  Imitated  in  Many  Ways 

The  best  of  Imltstlons  «re  netet  M sood  u the  otl»lnal». 
rts  Is  Genuine  KADA  rheosuu  posses*  these  features: 

"rtlio?  1.  Hett  resisting  thermoplu  bass  «nd  ltnob. 

arallel  2.  Taper  knob — fits  the  fingers. 

l*  JJjJ  3.  Mounting  screws  do  not  show  on  front  of  panel, 

itures:  4.  only  genuine  resistance  wire  used. 

1 th®  5.  Properly  designed  contact  brush  that  allowa  turn  by  turn 

s tm-  adjustment  and  smooth  movement, 

j tube  5 Diameter  over  all  is  only  2bi  ins. 

7.  Careful  Inspection— we  reject  rheostats  that  are  really  better 
panel  than  many  of  those  now  sold  for  "just  as  good." 

1 fur-  8.  Quantity  production  of  a standardized  rheostat  means  that 

every  rheostat  Is  uniform  and  dependable. 

tet  to 

g.  as  It  Is  necessary  to  use  FADA  rheostats  to  adjust  the  filament  cur- 

rent of  your  vacuum  tube  whether  you  are  using  gas -content  detector 
tubes,  "hard”  amplifier  tubes  or  power  tubes.  The  critical  adjust- 
ment that  can  be  obtained  by  using  FADA  rheostats  will  greatly 
illshed  increase  the  efficiency  of  your  Radio  set. 


F.  A.  I).  ANDREA 

1”H1-C  Jerome  Ave„  New  York  City 
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We  little  fellows  that 
typify  the  spirit  of 
exactness  and  care  with 
detail  that  makes  FADA 
instrument  work  beautiful, 
are  without  a name. 

We  have  watched  over  the 
making  and  given  our  final 
okeh  to  hundreds  of 
thousands  of  FADA  rheo- 
stats, inductance  switches, 
crystal  detectors,  binding 
posts,  and  single,  double 
and  triple  tube  sockets. 

We  think  that  our  work  should  be  rec- 
ognized, and  we  want  a name  that  fits. 
Over  in  our  safe  keeping  place  we  have 
a beautiful  two-stage  amplifier  that  we 
will  give  to  the  person  that  suggests 
the  name  that  we  think  most  appro- 
" a j priate.  Contest  closes  September  IS. 

■“*  If  more  than  one  person  suggests  the 
p-mv  winning  name,  duplicate  awards  will  be 
A X given  to  each. 


Trade  Mark  Registered 
All  exclusive  FADA  features  are 
protected  by  Pats,  applied  for. 
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Pacentized  Equipment  used  by  Major  Armatrong  to  demonatrate  hia  auper-regenerativo  circuit  before  the  Inatitute  of  Radio  Engineera 

WHEN  Major  Edwin  H.  Armstrong  recently  demonstrated  his  new  super-regenerative  receiver 
before  the  Institute  of  Radio  Engineers,  he  was  able  to  receive  from  the  famous  W J Z station 
at  Newark  (25  miles  distant)  by  the  use  of  three  vacuum  tubes,  although  only  a small  loop 
aerial  was  used  in  the  steel  framed  building  of  the  Engineering  Societies,  New  York  City.  The  pro- 
gram was  reproduced  with  such  great  volume  that  it  filled  the  lecture  hall  and  corridors. 

In  his  precision  radio  work.  Major  Armstrong  chose  his  equipment  with  the  greatest  care  and 
with  a keen  sense  of  engineering  values.  PACE  NT  Radio  essentials  were  selected  by  Major  Arm- 
strong because  they  were  of  correct  design  and  constructed  with  honest  materials. 

ARMSTRONG  CHOSE 


PACENT  DUO-LATERAL  COILS,  as  the  best  suitable  inductances 
for  the  auxiliary  frequency  circuits.  Duo-Lateral  Coils  are  the  last 
word  in  inductances. 

PACENT  UNIVERSAL  PLUG,  because  of  the  perfect,  constant 
contact  they  produce,  which  is  absolutely  essential  in  any  radio 
receivers  employing  extremely  high  amplification. 

PACENT  MULTITACKS,  because,  aided  by  the  Pacent  Universal 
Plugs,  they  allow  him  to  mak«  perfect  contacts  and  to  rapidly  change 
connections. 


DUBILIER  MICADONS,  because  they  have  constant  capacity 
and  entirely  eliminate  the  noises  caused  by  paper  condensers. 
Dubilier  condensers  are  essential  for  steady,  continuous  operation. 

PACENT  RADIO  JACKS,  because  they  were  designed  especially 
for  radio  and  they  form  perfect  contact  with  Pacent  Universal 
Plugs. 

PACENT  DUO-LATERAL  COIL  RECEPTACLES  AND  PLUGS, 
because  of  their  convenience  and  the  perfect  electrical  contact  they 
form. 


Let  Pacent  Products  help  you  to  build  up  the  efficiency  of  your  radio  equipment. 

Don’t  Improvise — Pacentize 

See  the  local  Pacent  Distributor  or  send  for  bulletins 

Branches: 

PACENT  ELECTRIC  COMPANY  -*■ 


NCORPORATED 

150  Nassau  Street  NEW  YORK 

Member  Radio  Section,  Associated  Mfrs.  Electrical  Supplies 


Bourse  Bldg. 

CHICAGO.  ILL. 

33  So.  Clinton  St. 

WASHINGTON,  D.  C. 
Munsey  Bldg. 


Armstrong  Uses  Pacent  Radio  Essentials 
in  His  New  Super-Regenerative  Circuit 
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No.  IS — UNIVERSAL  PLUG 


No.  1428-W — PLUG 


PARTS 


.‘I#! 


GRID  RESISTANCE  UNIT 

No.  121—  Vi  M of  ohm 
No.  122 — 1 

No.  12 


FEDERAL  TELEPHONES 
No.  52- W — 3200  ohms 
No.  53-W — 2200  ohm* 


THE  FAMOUS 
No.  226- W 

VOICE  AMPLIFYING 
TRANSFORMER 


No.  120— GRID  CONDENSER  WITH  GRID 
RESISTANCE  UNIT  MOUNTING 


AND  BE  ASSURED 


OF 


FedTral 


EFFICIENT 

OPERATION 
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No.  18— VACUUM  TUBE  SOCKET 
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No.  IS— FILAMENT  CONTROL 
RHEOSTAT 


jfefceral  Celeptione  anO  Celegrapji  Company 

BUFFALO,  N.  Y. 
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Eveready  "A”  Batteries 
— hardwood  box,  mahogany  finish 
— convenient  handle,  nickel  plated 
— rubber  feet  protect  the  table 
— insulated  top  prevents  short  circuits 
— packed  vent  caps  prevent  spilling 

No.  6860 — 90  Amp.  Hrs 45  Lbs. — £18.00 

No.  6880 — 1 1 o Amp.  Hrs 52  Lbs — £20.00 


CjS>  - ' 


Eveready  "B”  Battery  No.  766 
Equipped  with  5 positive  voltage 
taps  ranging  from  i6'/i  to  22^ 
volts.  Fahnestock  Spring  Clip 
Binding  Posts — an  exclusive 
Eveready  feature.  Price  £3.00 


Eveready  "B”  Battery  No.  774 
Equipped  with  6 positive  voltage 
taps  at  4 volt  intervals  ranging 
from  18  to  43  volts.  Fahnestock 
Spring  Clip  Binding  Posts — an 
exclusive  Eveready  feature.  Price 
£5.00 


>*"n" 


For  Better 
Results 


USE 


eVEREADy 


A”and  "B”  BATTERIES 

with  your  radio  set 

For  sale  by  the  better  radio 
supply  dealers  everywhere 

Send  today  for  descriptive  booklets 


NATIONAL  CARBON  COMPANY,  Inc.,  Long  Island  City,  N.  Y. 

Atlanta  Chicago  Cleveland  Kansas  City  San  Francisco 
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The  Pink-a-tone 

Guaranteed  range  30  miles.  Port- 
able, efficient  and  selective  set,  ma- 
hogany finished  cabinet.  Famous 
No.  2 Stromberg-Carlson  2000 
Ohms  phones  included.  Price  $25.00 


Radisco  Variocoupler 

Positive  contact  assured  by  phos- 
phor bronze  brushes  at  each  bear- 
ing. Wire  is  insulated.  Wave  length 
range  with  suitable  condensers,  150 
to  700  meters.  $6.00. 


Phonoscope 

Extra  headphones  are  unnecessary. 
The  phonoscope  permits  four  peo- 
ple to  “listen  in.”  Does  not  cause 
distortion.  Only  $5.00. 


Pocket  Receiver 

The  most  convenient  small  set.  Fits  ! 
the  coat  pocket.  Range  30  miles — ■jj? 

permits  sharp  timing.  Only  $5.00. 


Clamping  the  jinx 
on  lightning  pranks 


1\J  IGHT  and  a storm — the  sky’s  aflame.  Now’s 
the  time  you’re  glad  you  had  the  forethought 
to  buy  a Radisco  Lightning  Arrester  for  your 
radio  set.  Without  it  the  high  induced  charges 
always  present  in  your  antenna  during  an  electrical 
storm  can  ruin  the  delicate  instruments. 

With  the  Radisco  Lightning  Arrester  installed  on 
your  antenna  wire  you  clamp  the  jinx  on  lightning’s 
pranks.  The  Radisco  continually  side-tracks  these 
high  induced  charges  (caused  by  lightning  in  your 
neighborhood)  before  they  can  harm  your  set. 

Neat,  inexpensive.  Outside  type  $3.  or  the  inside 
type  for  $2.50  at  your  dealer’s  or  mailed  direct.  Ask 
also  for  our  special  summer  catalog  of  radio  sup- 
plies. You  will  find  the  best  in  many  types  of  radio 
products  listed  for  your  convenience.  Get  it  now 
while  the  supply  lasts.  The  Radio  Distributing 
Company,  Newark,  New  Jersey. 

RADISCO 

LIGHTNING  ARRESTER 
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In  Our  Opinion 


'T'HE  loss  at  sea  off  the  Florida  coast 
1 recently  of  the  big  passenger-carrying 
seaplane  Miss  Miami  after  a forced  de- 
scent, with  a toll  of  four 
Emergency  lives,  and  the  death  of  the 

Equipment  French  General  Laperine 

for  Aircraft  by  thirst  and  exhaustion  in 
the  Great  Sahara  Desert, 
after  a forced  descent  of  his  airplane, 
brings  out  clearly  in  two  extremes  the 
peril  to  which  travelers  in  heavier  than  air 
machines  may  be  subjected  and  the  con- 
sequent necessity  for  emergency  radio 
equipment  on  planes  of  all  types. 

General  Laperine  setting  out  to  fly 
across  the  Great  Sahara  was  forced  to 
make  a landing  in  the  desert,  and  wand- 
ered around  until  death  from  exhaustion, 
thirst  and  hunger  overtook  him.  His 
plane  was  equipped  with  radio,  but  no 
signals  were  received  from  him  by  fixed 
radio  stations  well  within  range  of  his 
transmitter,  for  the  interval  of  time  be- 
tween when  the  trouble  in  the  plane  first 
developed  and  when  the  craft  actually 
landed  was  not  sufficient  to  transmit  a 
call.  This  tragedy  emphasizes  the  in- 
adequacy of  the  standard  form  of  radio 
installation,  in  which  the  air-driven  gen- 
erator and  trailing  antenna  are  useless 
for  transmitting  purposes,  once  the  plane 
has  landed. 

The  case  of  the  Miss  Miami  dis- 
closes gross  carelessness,  for  this  was 
JA  a commercial  seaplane  plying  between 

Miami  and  the  Island  of  Bimini,  off 
the  eastern  Florida  coast.  A forced  descent  when  fifteen 
miles  from  the  island  because  of  a broken  propeller, 
brought  the  frail  craft  down  to  a rough  sea;  then  a storm 
came  up,  but  for  two  days  and  nights  the  four  passengers 
clung  to  the  plane  until  one  by  one  they  succumbed  to  ex- 
haustion and  died,  their  bodies  being  washed  overboard 
and  lost.  The  wreck  was  finally  sighted  by  a passing 
steamship  and  the  pilot,  more  nearly  dead  than  alive, 
was  rescued. 

The  provision  of  reliable  emergency  radio  sets  on  planes 
of  various  types  has  often  been  discussed  by  engineers 
but  no  acceptable  method  of  furnishing  primary  power  has 
yet  been  found.  Storage  batteries,  small  gasoline  engines 
and  hand-driven  generators  have  been  principally  objected 
to  because  of  weight.  The  antenna  problem,  however,  is 
less  serious,  for  an  antenna  fixed  to  the  wings  of  the  plane 
has  been  found  to  be  serviceable  over  short  distances  and 
the  Navy  Department  has  conducted  successful  experi- 
ments with  emergency  antennas  flown  by  kites. 

Congress  might  well  emulate  the  example  of  the  British 
House  of  Parliament,  which  announced  recently  that  regu- 
lations would  soon  be  issued  requiring  that  all  British 
aircraft  must  be  equipped  with  radio.  American  aircraft 
operating  in  commercial  passenger-carrying  traffic  should 
protect  the  lives  of  pilots  and  passengers  and  should  be 
required  to  install  not  only  radio  equipment  for  ordinary 
communication  purposes,  but  emergency  equipment  as  well. 


/T'HE  tests  of  radio  transmission  and  reception  made 
A recently  between  a moving  train  on  the  Lackawanna 
Railroad  and  several  fixed  stations  along  the  route  con- 
firmed practically  all  previous  theories  with 
Location  of  regard  to  the  location  of  a station  in  relation 
Radio  to  surrounding  objects.  Very  little  differ- 

Slations  ence  could  be  detected  in  received  signals 
between  the  times  the  train  was  running  on 
an  open  stretch  of  track  or  through  cuts  30  to  40  feet  deep. 
Signal  strength  increased  noticeably,  however,  while  the 
train  was  passing  lakes,  and  even  in  greater  degree  when 
the  run  was  over  a high  embankment.  Whenever  the  train 
passed  through  heavily  wooded  country,  the  signals  faded 
out  entirely. 

These  tests  clearly  indicate  that  a station  erected  in  open 
country,  preferably  on  an  elevation  and  clear  of  trees  and 
other  growth,  will  do  better  work  than  one  in  a valley  or 
surrounded  by  trees. 

«t  at  *t 

E7  VERY  so  often  we  hear  of  another  revision  of  the  Fire 
*-J  Underwriters’  rules  and  regulations,  coupled  with 
warnings  that  radio  fans  must  conform  strictly  to  the  “re- 
vised” code  or  face  an  increase  in  premium 
The  rates  or  refusal  of  insurance  altogether. 

Propaganda  Our  valued  contemporary,  Electrical  Mer- 
of  Fear  chandising,  terms  this  the  “Blight  of  the 
Underwriters,”  and  observes: 

“An  ordinary  radio  receiving  set,  as  every  reader  knows, 
involves  about  as  much  fire  hazard  as  a white  enamel 
bath  tub.” 

It  is  advanced  that  even  the  authors  of  the  underwriters’ 
new  rules  freely  admit  that  antennas  installed  wholly  inside 
of  buildings  represent  no  fire  hazard  whatever — that  any 
existent  hazard  lies  in  lightning  striking  the  antenna  that 
extends  outside  of  the  building. 

“And  how  much  lightning  hazard  is  that?”  is  asked. 
With  the  answer:  “Isn’t  the  lightning,  or  fire  hazard,  of 
an  antenna  extending  outside  a dwelling  or  other  structure, 
only  comparable  to  the  lightning  or  fire  hazard  of  many 
familiar  structures  such  as  gutters,  leaders,  metal  roofs, 
metal  clotheslines — as  much  and  no  more?” 

Lightning  strikes  literally  only  about  one  house  in  a 
million,  so  the  hazard  is  an  extremely  small  one,  no  greater 
than  if  the  antenna  did  not  exist.  Fire  underwriters  nor 
anyone  else  has  yet  demonstrated,  nor  proven  conclusively, 
that  even  an  outdoor  antenna  is  extra  hazardous. 

The  restrictions  are  becoming  absurd,  and  it  is  about 
time  for  the  army  of  radio  enthusiasts  to  take  a firm  stand 
against  unreasonable  requirements. 

Any  proposed  campaign  of  cancellation  of  insurance 
policies  might  well  begin  with  the  indoor  wiring  of  houses 
and  other  buildings  throughout  the  country,  a large  per- 
centage of  which  probably  contain  violations  of  the  existing 
code.  But  any  attempt  to  cancel  insurance 
against  all  violations  either  of  antennas,  or  the 
regular  indoor  wiring,  would  come  pretty  close 
to  demoralizing  the  insurance  business,  so  it 
is  not  expected  that  any  such  thing  will  be 
attempted. 

Yet  it  is  undeniable  that  “propaganda  of 
fear”  carried  on  against  radio  has  accomplished 
only  one  thing — restriction  of  the  radio  indus- 
try. Having  no  justification,  it  should  be 
abandoned  at  once. 
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TSJELL1E  AND  SARA  KOUNS 
■*  » believed  Gugliclmo  Marconi  when, 
in  1914,  he  told  them  that  some  day  they 
would  sing  to  hundreds  of  thousands  by 
the  radio  telephone.  The  prophecy  and 
how  it  came  true  is  told  on  page  33 
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rT~'0  this  talented  young  car 
* and  actress,  Ruth  Ha 
first  came  the  idea  of  teaching  < 
via  the  radio  telephone.  On  f. 
appears  her  first  broadcast  less^ 
her  oxvn  instructive  illustrations 
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IXf  HEN  Eddie  Cantor  spoke  into  the  homes  of  the  radio 
* ' audience,  his  mail  next  day  contained  dimes,  nickels, 
pfennigs,  Austrian  kronen  and  buttons.  The  article  on  page 
39  tells  how  it  happened  and  who  got  the  collections 
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AROLYN  BEEBE,  founder  of 
^ the  New  Yorf(  Chamber  Music 


usic 

Society,  considers  that  the  radio  tele- 
phone is  aiding  her  in  developing  pub- 
lic appreciation  of  the  best  music.  Her 
broadcasting  experiences,  told  on  page 
47,  proved  this  to  her 
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Children  Prove  Age  Is  No  Bardin 


Radio  Work 


These  students  of  the 
Lane  T echnical  High 
School,  Chicago,  dem- 
onstrated radio  tele- 
phone direction  of  mili- 
tary movements  at  their 
annual  review,  receiving 
commands  by  wireless 


Jackie  Coogan  listens  over  the  radio  telephone  to  the 
broadcasting  of  the  new  song  "Oliver  Twist,"  written 
around  his  latest  motion  picture  of  that  name 


Philadelphia’s  reputation  for  sleepiness  may  or  may  not  have  been  earned  in  the  past,  but  if  the  new  generation  lives  up  to 
its  present  speed  all  somnolence  soon  will  be  banished  there.  William  Noble  Allen  is  the  present  leader  of  the  sleep- 
banishers,  for  despite  his  / / years  he  is  a licensed  radio  operator  and  conducts  instruction  classes  for  school  children  and 
adults,  as  shown  above.  William  is  looked  upon  as  a youthful  code  speed  king,  being  expert  in  both  practice  and  theory 
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Nation  Honored  by  Visit  of  Guglielmo  Marconi 


Senator  e Marconi 
aboard  his  yacht  “Elet- 
tra”  immediately  upon 
arrival  in  New  York 
City  late  last  June 


Mr.  Marconi  and  Roy  IVeaganl, 
famous  expert  in  static  elimination, 
standing  in  front  of  Alcxanderson  al- 
ternator at  Radio  Central,  the  Radio 
Corporation  Station  on  Long  Island 


Before  Marconi's  departure  for  his  home  in  Italy 
the  photographer  caught  this  interesting  study  of  the 

n nreless  wizard  in  his  element  aboard  his  yacht 


N 


He  is  shown  here  with  Owen 
D.  Young  (left)  and  E.  J. 


Nally,  chairman  and  presi- 
dent respectively  of  the  Radio 
Corporation  of  America 
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Radio  Telephone  Serves  Well  in  Work  and  Play 


An  enterprising  London, 
England,  hairdresser  pro- 
vides her  patrons  with  a 
permanent  tvavc  and  radio 
waves  at  the  same  time 


Lhtef  Little  Bear  saps 
Radio  Heap  Good''  and 
heats  time  with  his  tomtom 
as  he  listens  to  a broadcast 
concert  in  Chicago 


Major  C leghorn,  British  war  veteran, 
takes  his  radio  set  along  when  vaca- 
tioning along  England’s  by-ways  in  his 
completely  fitted  bungalow  on  wheels 


This  experimenter  has  worked  out  a transmitting 
microphone  that  he  straps  under  his  chin,  where 
it  catches  the  voice  vibrations  much  as  does  an  ordi- 
nary telephone  when  placed  against  the  chest 


If  spiritualistic  mediums  are  frauds,  the  Kymograph, 
operated  by  Dr.  Hereward  Carrington,  its  inventor, 
will  show  the  imposition.  It  automatically  distin- 
guishes between  voluntary  and  involuntary  acts 
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Radio  Music  Charms  Stage  and  Screen  Beauties 


And  Marion 
Merle,  of  vaude- 
ville, at  times 
places  the  phones 
about  the  ears  of 
her  trained  and 
wondering  parrots 


W////  ■ • 


For  instance , 
Priscilla  Dean 
a l Universal 
City,  Cal., 
finds  time,  even 
while  in  cos- 
tume, to  listen 
in  on  the  radio 


While  during  a delay  in  street  traffic, 
Corinne  Criffth  tunes  in  with  her 
portable  radio  set  and  in  her  auto 
catches  anything  that  may  be  in  the 
air — concerts,  news,  lectures,  etc. 
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“Radio,  Page  Mr.  Brown !” 

DADIO  amplifying  equipment,  such 
..  as  is  used  in  many  amateur  receiv- 
ing sets,  is  being  used  by  the  Motel 
Ms  sex,  Boston,  Mass.,  to  replace  the 
time-honored  paging  system.  When 
requested  to  "page  Mr.  Brown’’  the 
telephone  operator  merely  turns  to  a 
paging  transmitter  at  her  elbow  anti 
says,  "Mr.  Brown,  please,  Misterrr 
Brrownn.”  And  Mr.  Brown,  if  he  is 
in  the  lobby,  hears  the  call  from  loud 
speakers  located  at  suitable  points. 


Campfire  Concert  Broadcast 

^AMP  CT'RRY  in  Yosemite  Valley, 
known  for  its  campfire  concerts, 
desired  to  "tell  the  world”  about  them 
and  so  selected  the  modern  means  of 
radio  telephony. 

The  entertainers  made  the  trip  to 
Stockton  and  from  the  Stockton  Rec- 
ord broadcasting  station  of  the  Port- 
able \\  ircless  Telephone  Company  sent 
out  a concert  exactly  as  held  each 
evening  beside  the  campfire  at  Camp 
Curry  in  the  Yosemite. 


Mars  Still  Silent  to  Marconi 
and  the  Earth 

/-P  HE  newspaper  stories  about  Mar- 
1 coni's  messages  from  Mars  still 
lack  confirmation  from  the  famous 
radio  expert,  who  declared  on  his 
recent  arrival  in  this  country  that  talk 
of  his  having  received  signals  from 
Mars  was  "bosh."  Among  radio  ex- 
perts generally  there  is  considerable 
doubt  as  to  whether  inter-planetary 
communication  ever  will  be  possible, 
for  each  planet  is  in  effect  a vast 
magnet,  within  the  field  of  which  radio 
signals  travel,  and  from  which  it 
probably  would  be  impossible  for  them 
to  escape. 

Mars  for  years  has  been  a fertile 
source  of  conjecture.  When  Dr.  Otto 
Klotz,  director  of  the  Dominion  Ob- 
servatory, returned  to  Canada  recently 
from  Europe  he  told  ship  news  re- 
porters that  he  would  say  nothing 
about  communicating  with  Mars. 

“Don’t  ask  me  to  comment  on 
Mars,”  he  said.  “Years  ago  we  had 
a town  planning  campaign  in  Canada 
and  a number  of  us  wrote  on  various 
topics,  all  of  which  we  had  hoped 
would  contribute  to  the  gaiety  of  the 
occasion.  I wrote  about  Mars  and  my 
screed  was  in  the  nature  of  a com- 
munication from  the  planet  telling  us 
that  we  were  all  wrong  about  laying 
out  towns  and  about  our  mode  of  life. 

“I  remember  that  Mars  had  a 
method  of  making  a superior  brand  of 
liquor  and  the  best  of  beer  was  made 
over  night  from  a preparation  sold  in 
the  department  stores  of  Mars.  Well, 
some  of  the  papers  took  the  thing 
seriously  and  I heard  from  that  story 
from  all  parts  of  the  world.  Some  of 
the  papers  caught  the  spirit  of  the 
josh  and  kidded  back  on  it,  but  a lot 
of  them  took  it  seriously  and  handed 
me  back  a fine  stream  of  sarcasm.  I 
was  kidded,  joked,  jabbed,  guyed  and 
held  up  to  scorn  and  for  more  than  a 
year  didn't  know  what  peace  of  mind 
was.  You  will  excuse  me  if  I refrain 
from  being  quoted  on  anything  that 
has  anything  to  do  with  Mars." 

Broadcasts  Illustrated  Talk 

/T'HE  familiar  habit  of  the  lecturer 
A who  says  “Next  picture,  please,” 
made  it  possible  for  Ralph  Mayes 
Hamilton  to  broadcast  his  illustrated 
lecture  on  the  Yellowstone  National 
Park,  from  the  Rike  Kumler  station 
in  Dayton,  O.  Mr.  Hamilton  distri- 
buted sets  of  his  stereopticon  slides 
to  various  churches  and  other  organiza- 
tions within  the  range  of  the  station. 
The  slides  were  arranged  in  proper 
order,  and  each  separate  audience,  as 
it  listened  to  Mr.  Hamilton's  words 
issuing  from  a loud  speaker,  was  able 
to  view  on  its  own  screen  the  appro- 
priate picture. 


Radio  in  Community  House 

DADIO  instruments  have  become 
part  of  the  essential  equipment  of 
community  houses,  being  classed  with 
the  motion  picture  projector,  the  bowl- 
ing alley,  the  basketball  court  and  the 
showers.  Such,  at  least  is  the  opinion 
of  the  B’nai  B’rith  Congregation  of  Los 
Angeles,  Cal.,  which  is  erecting  a new 
synagogue  and  community  house.  The 
latter  will  have  a complete  radio  set. 

WJZ  Gives  Ships’  Positions 

A NEW  and  much-appreciated  addi- 
tion  to  the  regular  features  of  the 
program  at  WJZ,  Newark,  N.  J.,  is  the 
announcement  of  the  positions  of  ships. 
Information  as  to  the  location  of  vari- 
ous vessels  is  secured  from  the  Radio 
Corporation  of  America  and  given  daily 
over  the  radio  telephone  at  8 p.  m. 
The  ships  are  described  as  being  so 
many  miles  in  a certain  direction  from 
various  light  ships,  in  most  cases,  as, 
“350  miles  east  of  Ambrose  Light 
Ship.”  This  is  especially  liked  by  those 
of  the  radio  audience  who  have  rela- 
tives, friends  or  cargoes  on  the  ships 
named.  

Post-Office  Official  Station 

Commencing  TuK-  1st  station 

WYX  of  the  ' Post  Office  at 
Washington,  D.  C.,  began  to  broadcast 
by  the  radio  telephone  on  1160  meters, 
so  that  all  may  get  the  latest  weather, 
crop  and  market  news  without  know- 
ing code. 

The  daily  schedule,  except  for 
Saturday,  when  the  station  closes  at 
1 p.  m.,  is  as  follows : 

10:00  a.m.  Weather  (Eastern-Central 
only). 

10:30  a.  m.  Washington  wholesale  fruits 
and  vegetables. 

12 :30  p.  m.  Live  stock,  opening  St.  Louis 
and  Chicago  (form  41  ). 

2:15  p.  m.  Chicago  and  St.  I.ouis  live  stock 
closing  (form  20). 

3:00  p.  m.  Crop  report  and  special  market 
news. 

3:30  p.  m.  General  fruits  and  vegetables. 

5 :00  p.  m.  Wholesale  dairy  produce.  New 
York  and  Chicago  (form  59). 

5:30  p.  m.  Grain  report. 

7 :30  p.  m.  Live  stock  and  grain  (form 
43). 

8:00  p.  m.  Fruits  and  vegetables. 

9:30  p.  m.  Weather. 


Radio  to  Aid  Babies 

Jl  DGE  Gustave  Hartman  of  New 
York  City,  who  is  president  of  the 
Israel  Orphan  Asylum  made  a radio 
appeal  recently  from  WJZ  for  funds 
to  rebuild  a home  for  200  orphan 
babies,  made  homeless  by  the  recent 
disastrous  Arverne  fire. 


Finds  Jobs  by  Radio 

R Y MEANS  of  the  Navy’s  radio 
broadcasting  station  at  Anacostia, 
NOF,  the  Veterans’  Bureau  Employ- 
ment Service  is  broadcasting  to 
veteran  radio  fans  opportunities  for 
employment,  and  is  also  broadcasting 
the  names,  for  the  benefit  of  prospec- 
tive employers,  of  "Yets"  skilled  in 
various  trades  and  professions  who 
are  in  search  of  employment. 

The  first  “Radio  Want  Ads"  which 
went  out,  brought  several  replies.  The 
broadcasting  is  a part  of  the  Bureau’s 
plan  to  establish  national  and  depart- 
mental clearing  houses  for  social,  in- 
dustrial and  professional  employment. 
Officials  of  the  Bureau  believe  that 
with  radio  they  are  getting  into  closer 
touch  with  both  the  V eterans  and  the 
employers,  as  they  reach  the  family 
circle  in  an  even  more  personal  wav 
than  through  the  newspapers. 


Photo  shows  Dr.  Rogers  (seated)  of  the  Veterans' 
Bureau  broadcasting  a list  of  vacancies  for  former 
service  men 
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J.  Andrew  White 
speaking  at  the 
ringside  to  the 
radio  audience 


WHEN  the  last  gong  had  sounded, 
and  the  referee  had  announced 
the  defeat  of  Benny  Leonard 
by  Jack  Britton  on  a foul  in  the  recent 
championship  bout  at  the  New  York 
Velodrome,  boxing  fans  within  the  im- 
mense open-air  arena  poured  from  the 
exits  and  scattered  to  their  homes,  the 
telegraphers  snapped  shut  their  keys 
and  hurried  away  with  the  newspaper 
men.  The  special  jxdicemen,  ushers, 
and  helpers  departed,  the  last  man 
switched  off  the  lights— and  there  was 
darkness.  The  contest  was  over. 

That  is  what  happened  within  the 
grounds  where  the  classic  contest  was 
staged,  but  the  true  story  of  that 
championship  match  cannot  be  limited 
to  the  board  fence  encircling  the  stands. 

Because  for  the  first  time  in  ring 
history  the  blow-by-blow  results  of  a 
championship  match  were  sent  out 
from  the  ringside  by  wireless  telephone 
direct  to  more  than  250,000  listeners 
within  a radius  of  as  much  as  800  miles. 
The  greater  part  of  this  audience  was 
packed  within  the  states  of  New  York, 
Connecticut,  New  Jersey,  Pennsylvania 
and  Delaware,  although  people  as  far 
west  as  Indiana  and  ( )hio  and  north 
to  Nova  Scotia,  heard  the  results. 

So  that  in  reality,  at  the  same  time 
the  lights  were  being  switched  off  at 
the  New  York  Velodrome  and  the 
gates  were  being  closed,  a quarter 
million  individuals  scattered  here,  there 
and  everywhere  were  taking  off  their 
head  phones,  were  shutting  oflf  their 
loud  speakers  and  leaning  back  with 
sighs  of  satisfaction. 

For,  through  the  eves  of  J.  Andrew 
White,  Editor  of  The  Wireless  Age, 
they  saw  the  fight,  saw  it  almost  as 


Radio  Telephone  Gives  Public  Vivid 
Description  of 

Leonard  - Britton  Bout 


Broadcasting  of  Championship  Boxing  Match 
Thrills  Hundreds  of  Thousands 

By  Maurice  Henle 


clearly  as  if  they  had  been  at  the  ring- 
side with  him.  They  heard  by  radio 
the  gong,  the  shouts  of  the  crowd  and 
.Mr.  White’s  voice-picture  of  the  bout 
as  it  progressed  round  after  round. 

A world's  championship  match  had 
been  broadcast  before.  The  radio  audi- 
ence back  in  July.  1921,  received  the 
reports  of  the  “Battle  of  the  Century" 
between  Dempsey  and  Carpentier,  but 
in  that  instance,  as  in  others,  the  de- 
scription of  the  match  was  telephoned 
by  wire  and  then  relayed  by  another 
voice  speaking  by  radio.  No  such  round- 
about process  was  used  in  broadcasting 
the  Leonard-Britton  bout.  Through  a 
radio  engineering  feat,  described  else- 
where in  this  article,  the  voice  of  one 
man  was  used,  that  of  Mr.  White,  at 
the  ringside. 

On  the  night  of  the  championship 
match,  Monday,  June  the  26th,  the 
weather  in  the  Metropolis  was  ideal, 
even  for  New  York.  The  streets  were 
crowded  with  a restless,  ever-moving 
throng  from  the  Battery  to  Van  Cort- 


landt  Park,  from  one  end  of  Brooklyn 
to  the  other,  and  in  the  congested 
sections  of  the  Bronx.  It  was  a clear 
night,  just  a trifle  too  hot  for  the 
theatre  and  not  hot  enough  for  the  sea- 
shore resorts,  so  the  jteople  stayed  in 
town  and  Broadway  claimed  its  own. 

The  subways,  the  busses  and  the  taxi 
cabs  were  filled  to  capacity.  Velodrome 
bound,  but  the  huge  bowl  despite  its 
proportions  after  all  could  only  hold  a 
bare  30,000  and  greater  New  York 
claims  more  than  7,000,000. 

A Rush  for  Home 

So  those  who  owned  radio  receiving 
apparatus  stayed  at  home,  having 
eagerly  anticipated  for  a week  the 
broadcasting  of  the  championship 
match.  They  did  not  want  to  miss  it. 
Those  who  did  not  own  receiving  equip- 
ment tried  their  best,  if  they  were  not 
going  to  the  fight  itself,  to  ferret  out 
a friend  who  was  fortunate  enough  to 
jiossess  one. 

The  town  was  on  edge  and  in  the 


Just  one  of  the  New  York  street-corner  crowds  that  gathered  in  front  of  loud  speakers.  In 
this  esse,  part  of  the  radio  and  boxing  fans  at  94th  Street  and  Broadway,  where  4S0  people 
heard  the  description  via  an  instrument  in  the  laboratory  of  the  Waveolian  Radio  Corporation 
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words  of  the  showman,  the  stage  was 
set  for  a successful  event. 

There  are  scattered  along  Broadway 
and  throughout  greater  New  York 
many  small  dealers  in  radio  equipment. 
They  too  “sensed”  the  eagerness  of 
the  crowd  and  had — practically  every 
one  of  them — loud  speakers  rigged  up, 
and  announced  in  advance  that  the 
•description  of  the  bout  would  be  heard. 

The  crowds  paused.  They  heard  a 
voice : 

“This  is  WJZ,  the  Radio  Corporation- 
Westinghouse  Broadcasting  Station  at 
Newark,  New  Jersey.  A blow-by-blow 
•description  of  the  Leonard-Britton 
•championship  bout  will  now  be  given 
from  the  ringside  at  the  New  York 
Velodrome.  One  moment  please,  while 
\we  make  connections.” 

The  crowd  became  interested.  It 
•seemed  to  settle — to  lose  its  roving 
spirit. 

"Hello ! Hello ! Good  evening.  This 
is  J.  Andrew  White,  speaking  from 
the  ringside.  A blow-by-blow  descrip- 
tion of  the  championship  match  will 
now  be  broadcast  via  WJZ.  The  con- 
testants are  not  quite  ready  so  I will 
first  describe  for  you  the  scene  here  at 
•the  Velodrome.” 

The  thousands  listened  while  the 
voice  told  of  the  colorful  crowd  in  the 
banked  up  seats  and  went  on  to  say 
that  Jack  Dempsey  was  coming  up  the 
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aisle;  other  celebrities  of  art  and  in- 
dustry were  mentioned ; a famous 
sporting  editor  was  introduced,  and  an 
effort  made  to  have  him  say  a few 
words  over  the  radiophone.  Another 
pause  and  then  the  same  voice  an- 
nounced that  the  boxing  expert  was 
overcome  by  modesty  and  stage  fright, 
but  that  he  sent  his  greetings.  Then 
the  voice  introduced  Senator  James 
Walker  who  fathered  the  present  New 
York  State  boxing  law,  announcing 
that  Senator  Walker  would  say  a few 
words.  This  he  did  and  in  his  short 
speech  declared  that  the  members  of 
the  New  York  Boxing  Commission 
were  convinced  that  the  public  wanted 
clean  sport  and  that  its  belief  was  being 
fully  justified  in  the  capacity  crowd  at 
the  Velodrome  and  in  the  knowledge 
that  250,00  more  people  who  could  not 
get  in,  were  listening  to  the  radio  de- 
scription that  night. 

And  then  the  voice  of  the  observer 
went  on  to  say  that  many  women  were 
present,  and  had  enjoyed  the  pre- 
liminary bouts. 

A gong  clanged  incessantly  and  the 
voice  explained  that  the  gong  the  radio 
audience  had  just  heard  was  rung  in 
the  endeavor  to  secure  silence  from  the 
crowd,  because  the  annopncer,  Joe 
Humphreys,  had  something  to  say. 
This  was  to  introduce  the  boxing 
champions  present  and  then  the  prin- 


Arrow  points  to  J.  Andrew  White,  Editor  of  The  Wireless  Age,  who  was  the  ringside 
.announcer  for  the  radio  public.  Photo  shows  Britton  (center)  landing  a blow  in  an 
early  round,  with  Referee  Patsy  Haley  keeping  a watch  on  every  move 


cipals  of  the  bout  and  to  give  their 
weight  and  so  forth.  Then  there  was 
a pause  and  a deafening  roar;  the 
voice  explained  that  this  was  the  greet- 
ing accorded  Leonard  and  Britton  by 
the  crowd  as  the  two  champions  en- 
tered the  ring. 

"In  a moment  the  fight  will  com- 
mence,” said  the  voice. 

By  this  time  the  crowds  along  Broad- 
way had  become  completely  absorbed 
and  all  thoughts  of  drifting  further 
had  fled  from  their  minds.  Knots  of 
people,  grouped  around  the  many  loud 
speakers  in  front  of  the  radio  shops, 
waited  with  bated  breath. 

Truly,  radio  was  claiming  its  own. 

Clang— gg-g ! ! 

“That,”  said  the  voice,  “was  the  gong 
for  the  commencement  of  the  first 
round.  The  men  are  now  in  the  center 
of  the  ring,  sparring  lightly  for  an 
opening.  Leonard  lands  a light  left  on 
Britton’s  face.  The  men  are  sparring. 
Leonard  jabs  a left  to  the  face.  He 
jabs  another  left  without  any  return 
from  Britton.  Britton  tries  a left  hook 
to  the  body  but  fails  to  connect.  An- 
other left  hook  and  another  to  the 
same  spot  fall  short.  Leonard  con- 
nects with  a left  jab  to  the  face.  The 
men  now  are  in  a clinch.  Britton  lands 
a left  to  the  stomach.  Leonard  crosses 
with  a right  to  the  face  and  Britton 
counters  with  a hard  left  to  the 
stomach.  The  men  again  go  into  a 
clinch.  Leonard  tries  a right  but  is 
high  and  Britton  makes  a left  dig  to 
the  body.  The  men  are  sparring ...” 

Clang— gg-g ! ! 

“That  is  the  bell  for  the  conclusion 
of  the  first  round.  The  men  are  now 
going  to  their  corners  and  are  receiv- 
ing the  attention  of  their  seconds. 
Neither  man  shows  any  effects  of  the 
milling  of  the  first  round.” 

The  writer  wanted  to  get  an  un- 
biased description  of  how  the  news  was 
received  by  those  listening  in.  He  did 
not  stay  in  any  one  group ; he  did  not 
pick  out  any  one  locality ; nor  did  he 
disclose  to  any  friend  he  happened  to 
meet  that  he  was  there  to  record  the 
impressions  of  the  crowd,  because  he 
wanted  to  have  clear-cut,  frank  and  un- 
biased expressions  from  the  thousands 
who  were  listening  in. 

And  he  can  say  in  all  sincerity  that 
if  one  conclusion  could  be  drawn  from 
his  wanderings  around  the  Metropolis 
that  night,  that  if  one  outstanding  point 
must  be  emphasized,  as  to  what  he 
learned  from  his  observation,  then  it 
was  the  fact  that  the  public  has  ac- 
cepted radio  as  something  established, 
not  to  be  marveled  at,  not  astounding, 
but  something  as  matter-of-fact  as  the 
telephone,  typewriter,  and  almost  as 
commonplace  and  convenient  as  the 
megaphone. 

That  in  itself  is  really  astonishing. 
Radio  telephony,  as  the  public  knows 
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The  foul  in  the  exciting  boxing  exhibition  in  the  thirteenth  round.  Leonard  (left)  being 
waved  to  his  corner  by  Referee  Patsy  Haley.  Leonard  hit  Britton  after  the  latter  had 
dropped  to  one  knee,  and  the  photographer  caught  the  group  a second  later 


it,  has  been  a familiar  agency  only  a 
little  over  a year,  and  yet  within  that 
short  time  the  people  have  passed 
through  the  stage  wherein  it  was  a sci- 
entific phenomenon  to  be  regarded  with 
awe.  They  now  class  it  with  other 
established  means  of  communication. 

In  but  one  or  two  instances  during 
the  entire  period  that  the  returns  were 
coming  through,  the  writer  heard  such 
exclamations  as  “Gee,  that’s  wonder- 
ful!” “Just  think — by  wireless!”  and 
"So  plain,  too!”  For  the  rest,  it  ap- 
peared that  the  assembled  crowds  had 
their  minds  concentrated  on  the  words 
that  they  heard  and  not  on  the  medium 
through  which  they  heard  them.  At 
some  shops  very  little  amplification  was 
used  and  as  a result  the  crowd  could 
only  be  four  or  five  deep  around  the 
horn.  Those  up  close,  in  their  eager- 
ness and  in  the  excitement  of  the  mo- 
ment, would  pick  up  a phrase  and  relay 
it  to  those  beyond  the  point  where  the 
words  were  clearly  distinguished. 

In  most  of  the  shops,  however,  the 
voice  came  over  very  strong  and  in 
such  instances  the  streets  were  blocked 
from  sidewalk  to  sidewalk  with  a listen- 
ing mob.  In  many  such  instances  peo- 
ple at  the  most  distant  point  of  the 
crowd  could  hear  the  results  more 
clearly  than  could  those  directly  under 
the  horn. 

So  great  were  the  crowds  around 
these  high  amplification  loud  speakers 
at  several  points  that  police  reserves 
from  the  district  precinct  had  to  be 
called  out  to  clear  the  traffic.  At  94th 
Street  and  Broadway,  two  loud  speak- 
ers were  extended  from  second  story 
windows,  one  on  the  Broadway  side 
and  another  on  the  94th  Street  side. 
On  the  Broadway  side,  traffic  regula- 
tions restricted  the  size  of  the  crowd 
but  on  the  94th  Street  side  people  were 
packed  up  against  the  sides  of  the  build- 
ings on  the  opposite  street  corner.  The 
groups  included  men.  women  and  chil- 
dren, who  stayed  from  start  to  finish. 

At  Times  Square,  the  heart  of  New 
York,  the  crowd  became  so  great  on 
the  street  that  the  manager  at  the  radio 
shop  was  forced  to  lessen  the  volume 
of  sound  because  with  the  power  that 
he  was  using  the  voice  travelled  as  far 
away  as  the  Claridge  Hotel,  which  is  a 
good  250  yards  away. 

Gong  Pleases  Crowds 

And  then  still  farther  on  downtown, 
at  23rd  Street,  similar  scenes  were 
being  enacted,  with  police  lines  holding 
the  crowd  in  check.  And  so  in  Brook- 
lyn. And  the  Bronx.  And  Staten 
Island.  And  Jersey  City.  And  New- 
ark. And  everywhere. 

The  thing  that  tickled  the  fancy  of 
the  crowds  that  night,  more  so  than 
possibly  any  other  point,  was  the  clear- 
ness with  which  the  gong  could  be 
heard.  It  brought  a smile  to  every 


face,  an  involuntary  smile.  It  was  one 
of  the  little  touches  that  made  the  whole 
affair  so  real,  and  delighted  all  even 
more  than  hearing  the  crowd  cheer  and 
yell. 

It  was  the  one  time,  if  at  any, 
when  the  crowds  along  Broadway  lost 
their  poise.  They  chuckled  with  that 
same  sheepish  snicker  of  the  school  boy 
caught  smoking  corn  silk.  A few 
seemed  to  realize  for  an  instant  that 
they  were,  after  all,  listening  to  history 
in  the  making  and  that  fully  as  won- 
derful as  the  description  of  the  bout 
itself,  was  the  instrument  used  to  de- 
scribe it. 

But  only  for  an  instant,  and  then  in 
the  next  second  the  crowd  settled  back 
into  that  same  sophisticated  attitude  it 
already  had  assumed — an  attitude 
closely  identified  with  New  York. 

“We  know  radio  is  practical.  We 
know  it  is  here  to  stay.  We  realize  the 
voice  comes  over  clearly.  What  we 
want  to  hear  is  the  fight.”  That  was  the 
sentiment  of  the  crowds  in  the  nation’s 
metropolis. 

But  not  only  the  people  of  New 
York  were  being  entertained  that 
night.  Radio  knows  no  limitations 
within  the  scope  of  the  power  used  or 
of  the  sensitiveness  of  the  receiving  ap- 
paratus. so  that  at  the  same  instant 
New  Yorkers  were  hearing  Mr. 
White's  words,  so  were  people  in  many 
other  states. 


“I  do  not  know  when  I have  enjoyed 
anything  more  thoroughly  than  your 
ringside  account  of  the  fight,”  Chester 
M.  Scripture  of  Willimantic,  Connecti- 
cut. told  officials  of  WJZ. 

“Mr.  White’s  voice  came  over  very 
clearly  and  was  understood  by  all  of 
us.  I could  hear  the  bell  and  the 
shouting  of  the  crowd.” 

In  another  part  of  the  State,  at 
Bridgeport,  other  fans  were  fully  as 
enthusiastic  and  as  a typical  example  of 
what  was  going  on  there  may  be  cited 
the  little  party  that  was  held  in  the 
home  of  E.  J.  Huber,  manager  of  the 
Postal  Telegraph-Cable  Company  of 
this  city.  The  little  group  was  so  en- 
thusiastic that  it  actually  cheered  when 
Britton  was  declared  the  winner,  just 
as  though  they  were  at  the  ringside, 
and  all  Mr.  Huber’s  friends  agreed  that 
was  one  of  the  most  enjoyable  evenings 
they  had  ever  spent. 

It  seems  rather  peculiar  to  imagine 
anybody  in  staid  Boston,  Massachu- 
setts, having  a ringside  seat  at  the  bout. 
But  that  is  exactly  what  M.  J.  Daley 
of  that  city  told  friends  that  he  con- 
sidered he  was  having. 

Mr.  White’s  voice  also  penetrated 
Pennsylvania  and  found  its  way  into 
homes  in  Wilkes-Barre,  Scranton, 
Nanticoke  and  other  places.  S.  L. 
Fenstermacher  of  Berwick,  Pa.,  held  a 
little  party  that  night  and  about  a dozen 
persons  listened  in  at  his  home.  An- 
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other  little  drama  was  enacted  in  his 
house  that  night  and  the  little  group 
declared  that  they  could  see  the  blows 
that  were  being  described  and  every 
now  and  then  they  would  break  out  in 
excited  exclamation.  The  comment  of 
F.  R.  Krupp.  of  Scranton.  Pa.,  was  very 
much  like  that  of  others  of  his  State. 

“We  could  hear  all  the  details,  the 
gong  for  each  round,  during  the  time 
that  we  were  listening  in.  We  could 
hear  the  uproar  from  the  crowd  be- 
cause of  the  foul,  and  we  could  hear 
the  gong  ring  for  silence  just  before 
the  referee  made  his  announcement.” 

It  was  a great  night  for  clubs,  and 
many  of  them  called  special  meetings. 

Special  Technical  Equipment 
Insured  Success 

The  technical  arrangements  by  means 
of  which  the  voice  of  Mr.  White  was 
broadcast  from  WJZ  necessitated  the 
use  of  much  special  equipment  at  the 
ringside  and  at  WJZ.  Special  facilities 
were  supplied,  too,  by  the  American 
Telephone  & Telegraph  Company  in 
providing  continuous  and  undisturbed 
wire  line  transmission  between  the  ring- 
side and  the  Newark  station. 

A transmitter  of  special  design  was 
used  at  the  ringside.  It  was  connected 
to  several  steps  of  audio- frequency  am- 
plification, in  order  to  strengthen  the 
voice  of  the  speaker  so  that  it  would 
be  of  sufficient  volume  to  proj>erly  mod- 
ulate the  transmitting  set  at  Newark. 

A special  telephone  line  was  run  to 
the  ringside  from  the  nearest  telephone 
cable,  and  connection  made  at  the  local 
telephone  exchange  with  a through 
leased  wire  which  ran  direct  into  the 
operating  room  of  WJZ  station.  Here 
the  voice  of  the  speaker  was  further 
amplified  before  going  into  the  modu- 
lation system  of  the  regular  transmit- 
ting set.  Arrangements  were  made  so 
that  the  operator  in  charge  at  WJZ 
could  if  necessary  cut  in  on  the  wire 
and  talk  to  Mr.  White  at  the  ringside, 
or,  himself,  talk  into  the  transmitting 
set  for  the  purpose  of  broadcasting 
the  preliminary  and  final  announce- 
ments concerning  the  undertaking. 

At  the  Velodrome  several  technical 
men  stood  watch  under  direction  of 
Walter  Frazier  of  the  Westinghouse 
Co.,  either  at  the  transmitter  itself,  or 
along  the  line,  prepared  to  act  instantly 
in  the  case  of  the  slightest  interruption 
to  the  service.  At  the  telephone  ex- 
change and  at  other  control  stations 
of  the  telephone  company,  experts 
stood  by  to  insure  constant  and  satis- 
factory communication.  The  operator 
in  charge  at  WJZ  listened  to  every  word 
radiated  from  the  station  into  space, 
and  such  adjustments  as  were  necessary 
were  made  from  time  to  time  to  insure 
proper  quality  and  quantity  of  the  voice 
coming  from  the  ringside. 

The  reports  of  the  technical  staff  rec- 
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That  is  what  happened  to  the  Hooker 
Hall  Radio  Club  of  Springfield,  Mass., 
according  to  the  record  of  Ernest  A. 
Berry,  secretary. 

“Forty  members  of  the  club  listened 
in,”  said  Mr.  Berry.  “Static  condi- 
tions interfered  somewhat  with  us  but 
we  were  able  to  follow  the  fight  round 
by  round.  But  here  in  Massachusetts 
many  people  did  not  know  in  advance 
that  the  fight  would  be  broadcasted  and 
when  they  finally  learned  of  it  there 
was  a mad  scramble  for  the  phones.” 

Indiana,  too,  was  represented  and 
from  Veedersburg  of  that  State,  Mar- 
vin H.  Cook  wrote  to  congratulate 
WJZ.  ~ 

ord  that  there  was  not  a single  in- 
stant’s interruption  of  the  service,  nor 
the  slightest  disturbing  noise  of  any 
character  on  the  line  throughout  the 
entire  evening.  That  the  public  also 
appreciated  the  faultless  service  has 
been  fully  demonstrated  by  several 
thousand  letters  of  appreciation  re- 
ceived, which  specially  referred  to  the 
excellence  of  the  technical  arrange- 
ments. 


A Ringside  Seat  in  the  Parlor. 

(From  an  Orange,  X.  J.,  Radio  Fan.) 

The  Leonard-Britton  fight  description  en- 
tered many  homes  where  heretofore  this 
sport  was  never  mentioned. 

In  addition  to  the  returns  as  broadcast 
by  WJZ,  many  listeners  heard  on  the  side 
something  like  the  following: 


Willie:  "Hey  Pop!  the  fight’s  gonna  start.” 

Mother  ( answering  for  both):  “You  lis- 

ten yourself;  father  and  I are  not  at  all 
interested.” 

Father  ( more  interested  than  he  appears 
to  be):  “Don’t  be  foolish,  let’s  sec  what  it 

is  like  anyway." 

Both  join  Willie  at  the  receiving  set, 
mother  with  a very  disapproving  look. 

Mother : “Your  bulbs  are  howling,  Wil- 

lie.” 

Father:  “Howling  nothing!  That’s  the 

crow’d  yelling;  just  listen  to  that  racket!” 

Willie  ( trying  to  hear  the  announcer): 
“Ych ! can’t  listen  cause  of  the  racket  in 
here !” 

Two  minutes  of  silent  attention. 

Willie:  “Boy!  this  is  gonna  be  the  ber- 

ries !” 

Mother  ( disgusted  with  the  thought  of  it): 
“Yes,  I can  just  imagine  what  it  is  going 
to  he  like.  I never — ” 

Father:  “Never  mind  the  lecture  now' ; 

let’s  hear  wdiat  is  going  to  happen.  There’s 
the  gong  for  the  first  round.” 

Reports  follow  of  jabs,  hooks  and  stiff 
blows,  until  mother  can  hold  her  peace  no 
longer  and  remarks: 

"Oh!  (hat's  brutal!  their  faces  will  be 
mashed  to  pulp  !” 

Willie:  "That's  nothing!  just  wait  'till 

they  get  going !” 

Round  after  round  the  fight  goes  on  with 
continued  reports  of  heavy  punching,  sud- 
denly followed  by  a loud  roar  by  the  crowd. 

lather:  "Listen!  someone  got  knocked 

for  a loop  sure  as  guns !” 


And  even  at  Bridgeton,  Maine,  the 
returns  were  heard.  A.  I’.  Clark  of 
that  city  told  friends  that  with  his 
vaccuni  tube  set,  without  amplifica- 
tion, he  heard  every  word  of  the  an- 
nouncer perfectly  and  he  could  catch 
the  noise  of  the  crowd  and  the  ringing 
of  the  gong  clearly.  Thousands  of 
letters  since  the  fight  have  reached  the 
desk  of  Mr.  White  and  of  officials  at 
WJZ.  They  came  from  widely  scat- 
tered points,  although  the  bulk  of 
them  were  concentrated  wdthin  a radius 
of  one  hundred  miles  of  Newark. 

It  will  be  of  interest  to  the  radio 
public  to  read  some  of  these  letters 
which  are  printed  in  this  issue. 

Willie:  “Wow!  sounds  like  church  hells 

were  ringing  for  somebody  don’t  it?” 

Mother:  “Well ! of  all  the  language ! 

Where  in  the  name  of  heavens  do  you  hear 
such  talk?” 

By  the  eleventh  round,  father  has  forgot- 
ten himself  completely  and  is  perched  on  the 
edge  of  his  chair.  Willie,  all  excited,  sit, 
grinning,  while  mother  still  talks  of  the 
cruelty  of  it  all  and  is  certain  one  of  the 
fighters  will  he  killed  before  it  ends;  never- 
theless she  still  holds  tight  to  the  receiver,. 

Willie ■'  “Gee!,  listen  to  ’em  holler!” 

Mother:  “Goodness!  I don't  see  how  that 

announcer  can  be  so  calm  and  unconcerned 
with  all  the  racket.  Willie,  just!  open  the 
window,  it's  getting  terribly  warm  in  here." 

ll'illie  (winking  at  Pop):  "Whatsa  mat- 

ter ma,  gettin’  excited?” 

Pop  laughs,  and  for  a reason  all  her  own 
mother  does  not  attempt!  to  reply. 

Father:  “Well,  can  you  beat  that!  Leon- 

ard loses  by  a foul,”  (meekly)  “that’s  a 
shame.” 

Wa’llie  grumbles  disgustedly  because  no 
knockout  occurred,  while  father  sharing  hi, 
young  hopeful’s  disappointment  dare  not 
say  it. 

Mather  ( still  trying  to  appear  disgusted  ): 
“Well  that  is  certainly  terrible ! I don’t  see 
any  sport  in  it  at  all!”  (unconsciously)  “My! 
it  certainly  must  be  very  exciting  to  be  there 
and  see  it !” 

Willie:  “Well!  as  long  as  you  both  en- 

joyed it  so  much  (terrible  as  it  was)  I guess 
I’ll  write  WJZ  and  tell  him  how  good  it  was.” 

“Mow’d  you  like  to  go  to  a fight  with  me 
sometime  Ma?  Huh ?”• — Reinie. 


Having  refused  an  invitation  to  see  the 
fight  between  Leonard  and  Britton,  I re- 
mained at  home  while  my  husband  joined  a 
party  of  men  who  went  to  see  the  fight. 
Bouts  have  never  interested  me. 

Seeking  amusement,  I went  to  the  radio — 
expecting  to  hear  the  concert,  instead  I lis- 
tened (intently  too)  to  every  detail  of  the 
fight.  I clearly  heard  the  gong,  the  crowds 
yelling  and  became  so  enthused  I called  in 
my  neighbors — ail  I could  find  who  were  in- 
terested— and  we  were  all  thrilled ! 

Won’t  Mr.  Owitz  (my  husband)  be  sur- 
prised when  at  breakfast  I can  discuss  the 
fight — for  instance  I plan  to  say : “Wasn’t 
it  a pity  Leonard  got  so  excited  he  hit  Brit- 
ton while  he  was  down.  The  first  seven 
rounds  was  just  mere  play — but — the  round 
Leonard  nearly  cinched  the  fight  when  the 
crowds  yelled  'follow  him  up!  Finish  it!’” 
( Continued  on  page  42) 
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The  Future  of  Radio 

Wireless  Telegraphy  Is  22  Years  Old  and  Has  a Permanent  Place  in  Com- 
mercial Communications — Wireless  Telephony  Has  Been  Developing  for 
15  Years — Broadcasting’s  Vast  Benefits  Still  Only  Nebulously  Perceived 

By  E.  J.  Nally 

President  Radio  Corporation  of  America 


COX  l RAR\  to  the  popular  un- 
derstanding, radio  has  not  come 
lo  us  suddenly.  It  has  been 
under  development  continuously  dur- 
ing the  past  twenty-two  years.  Com- 
mercial radio  communication,  that  is, 
overseas  radio  telegraphy,  has  reached 
a high  state  of  development  and  has 
found  its  place  in  the  commercial 
world.  Radio  is  now  carrying  a large 
part  of  the  telegraph  traffic  between  the 
United  States  and  Europe  and  be- 
tween the  United  States  and  Japan,  the 
total  volume  of  traffic  constantly  in- 
creasing. 

Radio  telephony  has  been  under  de- 
velopment during  the  past  fifteen 
years,  and  during  the  late  war  was 
successfully  used  for  both  one-way  and 
two-way  communication. 

“One-Way”  Broadcasting 
Popular  radio — relatively  short-dis- 
tance radio  telephone  broadcasting,  is 
the  outcome  of  the  realization  of  the 
vast  possibilities  of  one-way  transmis- 
sion of  news  matter,  vocal  and  instru- 
mental music,  lectures,  sermons,  etc. 

Radiophone  transmission  from  cen- 
tral, organized  sources  of  information 
and  entertainment  makes  it  possible  for 
the  citizen  to  receive  this  service 
through  the  small  investment  involved 
in  purchasing  a radiophone  receiver. 

It  is  not  communication  in  a two- 
way  sense ; radio  broadcasting  is  the 
employment  of  a fairly  well  developed 
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science  to  a new  use.  Broadcasting  is 
the  recent  development — not  radio. 

The  future  of  radio  telegraphy, 
therefore,  is  assured.  It  already  has  a 
healthy  and  well  defined  field.  The 
future  of  radiophone  broadcasting  is 
another  matter,  and  in  this  we  can 
speculate  with  only  the  imagination 
limiting. 

We  may  visualize  the  future  of  radio 
as  developing  in  quantity  and  quality 
perhaps  as  news  distribution  has 
grown  since  Franklin’s  time,  and  as 
organized  entertainment  has  grown  in 
popular  favor  since  the  days  of  the 
Globe  Theatre. 


Radiophone  broadcasting  here  gives 
us  a new  facility  by  means  of  which 
these  potent  agencies  of  civilization 
may  be  strengthened  and  made  more 
popular  and  universal. 

Broadcasting  already  has  given  the 
condition  of  isolation  a new  meaning. 
Isolation  now.  if  it  exists,  must  be  a 
desired  condition.  No  man,  no  family 
no  matter  where  located  geographically 
with  regard  to  railroads  or  wire  tele- 
graphs, need  be  beyond  the  range  of 
daily  radiophone  broadcasting  of  news 
items  and  entertainment. 

Infinite  Possibilities 

It  is  difficult  to  understand  how  any 
thinking  person  can  believe  that  broad- 
casting will  not  be  further  extended. 
Isolation  of  families  in  rural  or  moun- 
tain districts  no  longer  need  be 
involuntary. 

The  facility  of  the  radiophone  is 
here.  It  is  available.  If  there  is  any- 
thing nebulous  about  its  status,  it  is 
only  that  its  vast,  significant  possibil- 
ities have  been  realized  so  recently  that 
there  is  not  yet  agreement  as  to  what 
its  most  useful  application  shall  be. 

In  the  meantime  it  is  serving — mak- 
ing its  way  here  and  there  and  getting 
acquainted,  so  that  we  may  well  be- 
lieve that  in  time  it  will  occupy  a des- 
tined place  among  the  great  forward 
steps  of  civilization  along  with  the 
newspaper,  the  magazine,  the  rural 
phone  and  the  automobile. 


Operating  room,  showing  high  speed  recorders,  of  the  Radio  Corporation  of  America,  at  New  York  City.  Here  the  transmission  of  the  Rocky 

Point  plant  is  controlled 
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University  Gets  Phone  Trans- 
mitter 

T^HE  University  of  Rochester,  Roch- 
* ester,  N.  Y.,  has  just  been  presented 
with  a radio  telephone  transmitting  set 
by  the  Democrat  and  Chronicle  and  the 
Times-Union.  The  set  had  been  built 
for  the  first-named  newspaper,  which 
at  first  planned  to  operate  it,  but  after 
considering  the  superior  advantages  of 
it  for  the  university,  suggested  to  the 
second  paper  that  they  join  in  making 
the  gift.  The  Eastman  School  of  Music 
of  the  university  will  operate  the  set, 
broadcasting  the  programs  given  in  the 
school’s  new  Eastman  Theatre.  Excel- 
lent entertainment  over  a wide  range 
should  be  provided,  as  the  Eastman 
school  is  considered  one  of  the  best  mu- 
sical institutions  in  the  country. 


Song-Leading  By  Radio 

“VV/TIAT  next  over  the  radio!” 
^ ’ marvels  the  man  who  has  had 
lectures,  concerts,  vaudeville  acts,  and 
even  musical  comedy  wafted  to  him  on 
radio  waves. 

And  from  Seattle,  Washington, 
comes  the  answer.  “Community  sing- 
ing, of  course !” 

During  a reception  given  there  this 
year  to  Marshal  Joffre,  Mr.  R.  H. 
Vivian,  the  director  of  music  for  Seat- 
tle Community  Service,  sang  through 
the  radio  telephone,  for  groups  gath- 
ered around  loud  speakers  in  all  parts 
of  the  city,  each  group  joining  in  the 
songs  under  the  direction  of  a leader. 
And  not  only  did  Mr.  Vivian  lead  the 
singing  for  the  people  assembled  under 
the  song  leaders,  but  he  made  it  pos- 
sible for  those  in  every  home  or  insti- 
tution which  was  equipped  with  a radio 
apparatus,  to  join  in  the  great  chorus 
that  was  sweeping  the  city  in  honor 
of  the  French  hero.  Orphanages,  hos- 
pitals, and  shut-ins  had  the  opportunity 
of  participating  in  Seattle’s  welcome 
to  Joffre. 

Community  Service  organizations  in 
other  places  have  made  use  of  the  radio, 
but  none  in  such  an  unique  manner  as 
Seattle.  During  San  Francisco’s  Mu- 
sic Week  a Community  Service  day 
was  arranged  at  the  radio  studio  of  the 
“San  Francisco  Examiner”  and  a pro- 
gram of  heart  songs,  dedicated  to  those 
confined  in  the  hospitals  of  the  city,  was 
broadcast. 


Radio  Aids  Home  Makers 

JUST  as  newspapers  contain  depart- 
ments for  women,  so  have  the  radio 
telephone  broadcast  programs  been  giv- 
ing time  to  subjects  of  home  interest, 
such  as  dressmaking,  cleaning,  cooking 
and  all  the  thousand  and  one  problems 
facing  the  housewives  of  America. 
Competent  speakers  on  domestic  sub- 
jects appear  from  time  to  time  on  the 
programs. 


Principal  Broadcasting  Stations 

KYW — 360  Matin.  Dally.  8 P.M.  Central  time.  9 
P.M.  eastern  time.  Westinnhouse  Station 
located  at  Chicago,  III. 

KDKA— 360  meters.  Daily.  8 to  10  P.M.  West- 
ingheuse  Station  loeated  at  East  Pittsburgh. 

WBZ — 360  meters.  8undays,  Mondays,  Wednesdays 
and  Fridays.  8 P.M.  Westingheuse  Station 
loeated  at  8gringfleld,  Mass. 

W6I — 360  meters.  Evenings.  American  Radio  and 
Research  Corporation  station  located  at 
Medford  Hillside.  Mass. 

W6Y — 360  meters.  Tuesdays,  Thursdays  and  Frl- 
days,  7 P.M.  General  Electric  Co.  Station 
located  at  Schenectady,  N.  Y. 

WJZ— 360  meters.  Daily.  II  A.  M.  to  10  P.  M. 
Radio  Cerperatien-Westingheuse  Station  lo- 
cated at  Newark.  N.  J. 

WVP — 1450  meters.  Evenings.  9 to  9:55  o’clock, 
except  Sundays  and  Holidays.  8lgnal  Corps, 
Bed  lee's  Island.  New  York  Harbor. 

WWJ— 360  meters.  Daily.  The  Detroit  News. 
Detroit,  Mich. 

KYJ — Lee  J.  Meyberg  Co.,  Les  Angeles,  Cal. 

KDN — Leo  J.  Meyberg  Co.,  San  Francisco,  Cal. 

W6R — Federal  Telephone  & Telegraph  Co.,  Buffalo, 

N.  Y. 

WOK — Arkansas  Light  A Power  Co..  Pine  Bluff. 
Ark. 

WLW— Cresley  Mfg.  Co..  Cincinnati,  Ohio. 

WOC — Palmer  School  of  Chiropractic,  Davenport 
la. 

WLB — University  of  Minnesota.  Minneapolis,  Mina. 


Stations  Broadcasting  Music  and 
Speech  on  360  Meters 

Additional  List  to  Those  Previously  Published 

W8B  The  Atlanta  Journal Atlanta.  Ga. 

WFAA  Dallas  Aiornlng  News Dallas,  Texas 

WEAX  T.  J.  M.  Daly Little  Rock,  Ark. 

WEAY  Will  Horwiu,  Jr Houston,  Texas 

WEAZ  Donald  Redmond Waterloo.  Iowa 

WEAN  Shepard  Company Providence.  R.  I. 

WFAB  Carl  Frank  \\  oese Syracuse  N.  Y. 

WEAR  Baltimore  American  A News  Pub.  Co.,  Ualto. . Md. 

WEAU  Davidson  Bros.  Co Sioux  City.  Iowa 

WEAY  John  J.  Fogarty Tampa.  Fla. 

WE  AS  Hecht  Company Washington,  D.  C. 

WEAP  Mobile  lladio  Co.,  Inc Mobile,  Ala. 

WEAO  Ohio  State  University Columbus,  Ohio 

WEAV  Sheridan  Electric  Servlet*  Co.,  Rusliville,  Nebr. 

WEAQ  Y.  M.  C.  A Berlin,  N.  H. 

WCAZ  Bobl.  E.  Compton  & Co.,  Quincy  Whig  Journal, 

Quincy,  III. 

KDZV  Cope  & Cornwell  Co Salt  Lake  City,  Utah 

WCAV  J.  C.  Dice  Electric  Co Llttie  Hock,  Ark. 

WDAD  William  lx>uls  Harrison Llndshorn.  Kansas 

KDYU  Herald  Publishing  Co Klumuih  Falls,  Ore. 

WDAI  Hughes  Electrical  Corp Syracuse.  N.  Y. 

WDAC  Illinois  Watch  Co Springfield.  III. 

WDAF  Kansas  City  Star Kansas  City,  Mo. 

WCAY  Kesselmen  O'Driscoll  Co Milwaukee.  Wise. 

WDAG  J.  Laurence  Martin Amarillo.  Texas 

WDAK  Mine  A Smelter  Supply  Co El  Paso,  Texas 

WCAW  Quincy  Herald  and  l*un.ey  E.ee..  6c  Supply  Co., 

Quincy,  111. 

KDYW  Smith-Hughes  & Co Phoenix.  Ariz. 

WDAB  M.  C.  Sumner  & Son Portsmouth,  O. 

WKB  Sweeney  School  Co Kansas  City.  Mo. 

WDAE  Tampa  Daily  Times Tampa,  Fla. 

KDY8  The  Tribune.  Inc Great  Falls.  Mont. 

WCAX  University  of  Vermont Burlington,  Vt. 

WDAA  Ward-Belmunt  School Nashville,  Tcnn. 

KDYY  Rocky  Mt.  Radio  Corp Denver,  Colo. 

WDAJ  Atlanta  6c  West  Point  R.  R.  Co.. 

College  Park,  Ga. 

KDZF  Automobile  Club  of  So.  Calif.,  Los  Angeles  Calif. 

WEAC  Balnea  Electric  Service  Co Terre  Haute,  Ind. 

KDZG  Cyrus  Peirce  A Co San  Francisco,  Calif. 

WEAA  Fallaln  A Lathrop Flint,  Mich. 

KDZH  Fro  no  Evening  Herald Fresno,  Calif. 

WEAD  Northwest  Kansas  Radio  Supnjy  Co..  Atwood.  Kan. 

WEAB  Standard  Radio  Equipment  Co.  ..Fort  Dodge,  Iowa 

WEAK  Julius  B.  Abercrombie St.  Joseph,  Mo. 

'KDZR  Bellingham  Publishing  Co Bellingham,  Wash. 

WEAI  Cornell  University Ithaca.  N.  Y. 

KDZI  Electric  Supply  Co Wenatchee,  Wash. 

KDZJ  Excelsior  Radio  Co Eugene,  Oregon 

KDZM  E.  A.  Hulling  worth Centralis,  Wash. 

KDZQ  William  D.  I’yle Denver.  Colo. 

KDZK  Nevada  Machinery  Sc  Electric  Co Reno,  Nevada 

KDZP  Newberry  Electric  Corp Los  Angeles  Calif. 

WEAG  Nldiolas-Hincllne-Ba.^sett Kdgewood,  R.  I. 

WEAM  Borough  of  North  Plainticld . North  Plainfield,  N.  J. 

KDZL  Rocky  Mountain  Radio  Corp Ogden.  Utah 

KDYX  Star  Bulletin  Publishing  Co Honolulu  T.  II. 

WEAK  Wichita  Board  of  Trade  6c  Landers  Radio  Co.. 

Wichita,  Kan. 

KDZA  Arizona  Dally  Star Tucson.  Ariz. 

WDAD  Automotive  Electric  Co Dallas,  Tex. 

WDAL  Florida  Times  Union  Co Jacksonville,  Fla. 

WDAN  Glenwood  Radio  Corp Shreveport,  La. 

WDAQ  Hartman-Rlker  Elec,  and  Mach.  Co., 

Brownsville,  Pa. 

WDAR  Lit  Bros Philadelphia,  Pa. 

WDAP  Midwest  Radio  Central,  Inc Chicago,  III. 

KDZB  Frank  E.  Slefert Bakersfield,  Calif. 

WDAM  Western  Electric  Co New  York.  N.  Y. 

WDAT  Delta  Electric  Co Worcester.  Maas. 

WDAW  Georgia  Railway  A Power  Co Atlanta.  Ga. 

WDAK  Hartford  Courant Hartford,  Conn. 

WDAU  Slocum  A Kllbuni New  Bedford.  Maaa. 

WDA8  Samuel  A.  Waite Worcester,  Mass. 

WDAX  First  National  Bank Centerville,  Iowa 

WDAY  Kenneth  M.  1 lance Fargo,  N.  D. 

KDZD  W.  R.  Mitchell Los  Angeles,  Calif. 

WDAV  Muskogee  Daily  Phoenix Muskogee,  Ok  la. 

KDZE  The  Rhodes  Co Seattle,  Wash. 

WDZ  James  L.  Bush Tulscola.  111. 

KDZW  Claude  W.  Genies San  Francisco.  Calif. 

KDZX  Glad  Tidings  Tabernaele San  Francisco,  Calif. 

WFAC  8ui>erlor  Radio  Co Superior,  Mich. 

WFAD  Watson.  Weldon  Motor  Supply  Co Sallna,  Kan. 

WFAF  Henry  C.  Spratley Poughkeepsie,  N.  Y. 


Radio’s  Relation  to  Advertising 

A DYERTISEMENTS  of  the 
Lackawanna  Railroad  are  featur- 
ing the  fact  that  radio  telephone  broad- 
casting concerts  may  be  heard  aboard 
the  Buffalo  Limited  and  the  New 
York  Limited,  both  of  which  are 
equipped  with  receiving  sets. 

In  the  old  style  railroad  “ad,”  the 
beauties  of  the  scenery  through  which 
the  train  passed  were  featured,  but 
now,  railroad  officials  of  those  lines 
which  have  installed  radio  apparatus 
apparently  believe  that  the  lure  of 
hearing  radio  music  is  stronger  than 
that  of  scenery. 


Radio  and  Racing 

TN  ETA  I LED  information  regarding 
the  “Kentucky  Special,”  the  most 
important  horse  race  of  the  season, 
was  broadcast  by  the  Crosley  Manu- 
facturing Company,  Cincinnati,  Ohio, 
operators  of  the  radio  station  WLW, 
during  the  recent  race  at  Latonia. 

The  voice  of  Jack  Dempsey  (not  the 
boxer  of  the  same  name)  official  caller, 
was  carried  from  the  judges’  stand  at 
the  Latonia  track  to  the  broadcasting 
station  by  the  wire  phone,  and  there 
transmitted  by  the  wireless  telephone 
station. 

The  system  worked  successfully, 
hundreds  of  persons  calling  up  after 
the  race  and  asking  that  radio  telephone 
announcement  of  races  be  made  a per- 
manent feature. 


Radio  Rings  Alarm  Clock 

A CCORDING  to  Radioelectricite, 
the  French  radio  paper,  a French- 
man has  succeeded  in  constructing  a 
radio  alarm  clock.  He  uses  a receiving 
apparatus  tuned  to  respond  only  to  a 
call  consisting  of  certain  letters  sent  at 
a certain  speed.  When  the  proper  com- 
bination of  dots  and  dashes  is  received, 
the  last  signal  operates  a relay  that 
closes  a circuit  and  rings  a bell.  If  the 
Eiffel  Tower  could  be  persuaded  to 
send  its  time  signals  early  in  the  morn- 
ing the  device  could  be  used  instead  of 
the  ubiquitous  American  alarm  clock  to 
awaken  the  nation. 


Radio  Invades  “The  Village” 

(GREENWICH  VILLAGE,  New 
York’s  much-advertised  artist 
quarter,  where  even  today  candles  are 
esteemed  above  electric  light  even  by 
those  who  can  afford  the  best,  has  be- 
come enthusiastic  over  the  radio  tele- 
phone. This  is  a great  tribute,  as  it  is 
about  the  only  modern  development 
that  many  of  the  Greenwich  Villagers 
ever  have  been  enthusiastic  over,  out- 
side of  matters  of  art.  ’Tis  said  that 
hundreds  of  Villagers  now  prefer  to 
listen  to  the  broadcast  programs  in- 
stead of  to  the  “parlor  Bolsheviks" 
who  abound  there. 
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A Chat  About  Radio 
fVith 

Nellie  and  Sara 
Kouns 

By  Edwin  Hall 


THE  first  chapter  of  this  little 
story  takes  place  aboard  a huge 
ocean  liner  returning  to  New 
York  from  Europe  shortly  after  the 
outbreak  of  the  great  war  in  1914. 

The  famous  Kouns  sisters,  Nellie 
and  Sara,  were  homeward  bound  from 
Europe  with  members  of  their  family. 
On  the  same  vessel  was  the  great 
Marconi,  and  it  so  happened  that  the 
Marconi  party  became  acquainted  with 
the  Kouns  group  and  Marconi  him- 
self took  the  sisters  to  the  wireless 
cabin  of  the  ship  and  explained  to 
them  the  mysteries  of  the  great  new 
science  which  soon  was  destined  to 
conquer  the  world.  “The  time  will 
come,"  Marconi  told  the  sisters,  “when 
you  will  sing  into  a little  instrument 
and  your  voice  will  be  carried  through 
the  air  for  hundreds  of  miles  and  will 
be  heard  by  people  everywhere.” 

* * * 

How  true  this  prophesy  was,  every- 
one knows.  The  Kouns  sisters, 
themselves,  told  of  Marconi’s  predic- 
tion when  the  interviewer  called  to  get 
their  impressions  of  the  radio-tele- 
phone for  the  fans  who  heard  them 
sing  from  WJZ. 

“We  had  been  so  impressed  by  the 
words  of  Marconi,”  said  Nellie  Kouns, 
“that  when  interest  in  radio  suddenly 
awakened  as  it  did,  we  were  not  as 
astonished  as  we  might  have  been.” 

Sing  for  Music  Records 

“But  the  thing,”  added  Sara  Kouns, 
“that  did  impress  us  was  the  fact  that 
we  should  be  among  the  very  first,  if 
not  the  first,  to  be  asked  to  broadcast 
from  the  station  at  Newark.” 

The  Kouns  sisters  are  exclusive 
phonograph  artists  for  a well  known 
manufacturing  company  and  they  have 
confined  themselves  during  the  past 
few  years  largely  to  the  making  of  rec- 
ords. They  also  have  appeared  on  the 


concert  stage  and  at  one  time  were  in 
vaudeville. 

They  decided  to  have  some  fun  with 
their  interviewer  when  he  pleaded  with 
them  to  put  on  a record  of  their  own 
making. 

“See  if  you  can  guess  who  is  sing- 
ing and  when  one  stops  and  the  other 
takes  up  the  song,”  they  urged  him. 
He  did  his  best  to  guess  while  the  rec- 
ord played,  but  only  revealed  his  con- 
fusion, for  except  when  they  were 
singing  together  it  was  impossible  to 
distinguish  between  the  voices  of  the 
two  sisters. 

So  alike  are  the  voices  of  Nellie  and 
Sara  Kouns  that  they  are  called  the 
“mirror  voiced  sopranos,”  each  a per- 
fect reflection  of  the  other. 

The  sisters,  remembering  the  proph- 
esy made  to  them  by  Marconi  nearly 
ten  years  ago,  are  confident  that  when 
the  development  of  the  radio-tele- 
phone has  progressed  to  a more  ad- 
vanced stage,  it  will  be  possible  and 
feasible  to  transmit  the  voice  half  way 
around  the  world. 

“We  feel  the  time  will  come,”  said 
Nellie,  “when  people  in  all  parts  of 
America  will  hear  the  voice  of  a 
Chinese  or  Japanese  girl  singing  in  the 
far-off  Orient.” 

‘Yes,”  supplemented  Sara,  “and 
Italian  music  too,  straight  from  Italy — 
and  French  and  German.”  And  then 
they  pictured  a rosy  scene  wherein  all 
the  world  was  a single  unit  with  one 
common  aspiration — the  universal  de- 
sire for  art! 

And  the  radio  telephone,  they  say, 
will  be  the  medium  through  which  this 
long-sought  goal  will  be  attained. 

Nellie  and  Sara  Kouns  were  born  in 
Topeka,  Kansas.  They  are  daughters 
of  the  late  Charles  W.  Kouns,  former 
general  manager  of  the  Santa  Fe  Rail- 
road. They  received  their  initial  music 
instruction  under  the  watchful  eyes  of 
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American  teachers;  then  they  went  to 
Germany  to  complete  their  studies. 

Their  only  object  in  studying  music 
was  to  secure  the  personal  pleasure  and 
satisfaction  that  a knowledge  of  it 
brings;  the  idea  of  going  on  the  pro- 
fessional stage  was  far  removed  from 
their  thoughts  and  from  the  thoughts 
of  their  father.  When  they  were  of- 
fered engagements  at  the  Royal  Opera 
in  Munich  he  withheld  his  consent,  and 
to  make  certain  that  they  would  not 
yield  to  the  temptation  of  this  splendid 
offer  he  made  a special  trip  to  Europe 
and  brought  them  home  during  the 
early  days  of  the  war.  It  was  on  this 
trip  back  that  the  prophesy  was  made 
to  them  by  Marconi  as  related  in  the 
early  lines  of  this  story. 

Debut  in  Chicago 

Yielding  to  the  entreaties  of  friends 
and  the  pleading  of  the  sisters  them- 
selves, Mr.  Kouns  finally  gave  his  con- 
sent for  them  to  appear  in  concert  and 
their  debut  took  place  in  Chicago. 

Then  followed  a tour  across  the  con- 
tinent that  created  a wave  of  enthu- 
siasm for  the  sisters.  It  was  at  the 
height  of  their  success  that  they  gave 
up  all  their  plans  in  the  emergency 
created  by  the  war,  and  under  the 
auspices  of  the  Y.  M.  C.  A.,  went  to 
France  to  entertain  the  doughboys. 

At  the  Paris  opera,  in  Nice,  Cannes, 
Monte  Carlo  and  in  the  Army  of  Occu- 
pation on  the  Rhine,  their  voices  were 
heard  and  they  became  favorites  with 
the  A.  E.  F.  A professional  season  in 
England  and  France  followed  in  1920 
and  left  in  its  wake  a trail  of  ever- 
increasing  popularity.  In  the  spring 
of  1921  they  returned  to  New  York. 
Toward  the  end  of  the  same  year  they 
received  a call  to  come  to  WJZ  and  en- 
tertain the  radio  audience,  a call  which 
they  graciously  accepted,  to  the  delight 
of  all  who  heard  them. 
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Canadians  Growing  Enthusiastic 

^“"'ANADA  is  fully  as  enthusiastic 
^ about  radio  telephone  broadcast- 
ing as  is  the  United  States.  The  Win- 
nipeg station  has  already  been  heard  in 
various  parts  of  the  states,  as  well  as 
in  a large  portion  of  the  Dominion. 


Radio  in  Canadian  Theatres 

’’"THAT  radio  will  play  an  important 
1 part  in  entertaining  the  Canadian 
public  in  the  near  future  is  shown  by 
the  fact  that  the  Independent  and 
United  Amusements  Limited,  Toronto, 
who  own  and  operate  the  Strand,  Re- 
gent, Papineau,  Belmont,  Plaza  and 
Moulin  Rouge  Theatres  have  installed 
receiving  sets  in  all  their  houses  and 
will  give  a radio  concert  every  evening. 

They  have  secured  the  services  of 
a number  of  artists  who  will  entertain 
the  different  audiences  at  these  theatres, 
the  artists  performing  in  the  Marconi 
Company's  large  new  broadcasting  sta- 
tion on  the  roof  of  the  Canada  Cement 
Building. 

At  the  conclusion  of  the  local  con- 
cert the  operators  in  the  different  the- 
atres will  endeavor  to  pick  up  more 
distant  points  where  concerts  are  in 
progress,  such  as  New  York,  Pitts- 
burgh, Springfield  and  other  distant 
points  where  large  broadcasting  sta- 
tions are  situated. 


Mexico  Likes  Broadcasting 

Th’FFORTS  are  being  made  in 
Mexico  to  make  it  easier  to  secure 
permission  to  operate  radio  telephone 
broadcasting  stations  there.  At  pres- 
ent much  red  tape  has  to  be  wound 
and  unwound  in  getting  permission 
from  the  Mexican  Government,  and 
so  far  only  about  twelve  stations  have 


been  authorized.  Many  applications 
are  pending.  President  Obregon  has 
been  asked  to  establish  a special  radio 
bureau  to  handle  the  work  of  licensing 
and  regulation.  The  stations  now  in 
operation  in  Mexico  have  done  much 
good  work,  and  sales  of  radio  tele- 
phone apparatus  are  increasing  fast. 
The  radio  telephone  is  proving  valu- 
able especially  in  the  remote  mining 
districts. 


Toronto  Paper  Opens  Station 
'""THE  Daily  Star  of  Toronto,  which 
1 has  been  using  the  radio  telephone 
transmitter  of  the  Canadian  Telephone 
Co.  for  broadcasting  purposes,  now 
has  its  own  station,  CFCA,  and  is 
broadcasting  nightly  programs  at  7 
p.  m.  on  400  meters.  The  station  has 
been  heard  at  a distance  of  from  500 
to  700  miles,  using  six  amperes  in  the 
antenna.  The  set  uses  four  500-watt 
oscillator  tubes,  and  a 250-watt  tube  as 
a modulator.  The  antenna  is  of  the 
T-type,  200  feet  long,  supported  on  80- 
foot  steel  towers  on  the  roof  of  the 
Star  building. 

Miners  Carry  Radio  Sets 

DROSPECTORS  and  mining  men  in 

Northern  Ontario  are  alive  to  the 
possibilities  of  the  radiophone,  and 
many  camps  will  this  year  be  brought 
into  touch  with  the  “outside  world.” 
Some  of  those  who  are  hunting  for 
mines  are  including  radio  equipment  in 
their  outfits,  and  the  far-off  haunts  of 
these  men  of  the  trail  where  the  feet 
of  women  have  never  trod  will  ring 
this  year  with  the  finest  voices  of 
Broadway.  Great  stretches  of  trackless 
forest  will  no  longer  separate  these 
pioneers  from  the  news  of  the  world, 
thanks  to  the  radio  telephone. 


London  Has  $10  Sets 

C O FAR  the  cheapest  receiving  set 
^ yet  developed  in  England  for  use 
by  novices  is  priced  at  two  pounds,  or 
not  quite  $10.  Due  to  Government  re- 
strictions, broadcasting  has  been  ham- 
pered and  is  just  commencing  in  a 
limited  way,  with  the  result  that  a con- 
siderable demand  is  being  built  up 
for  receiving  apparatus.  The  average 
British  amateur,  however,  buys  a few 
parts  and  builds  his  own  set  rather 
than  buy  complete  installations. 

Radio  Fingerprints  Will  Aid 
International  Police 

DOLICE  Commissioner  Richard  E. 
1 Enright  of  New  York  City,  who 
recently  returned  from  Europe,  has 
been  much  interested  in  experiments  in 
transmitting  fingerprints  by  radio.  He 
observed  the  results  of  a system  de- 
veloped in  Copenhagen,  and  expects 
that  it  will  do  much  to  make  radio,  both 
telephone  and  telegraph,  the  aid  to  the 
police  that  it  is  bound  to  be.  Com- 
missioner Enright’s  trip  abroad  was 
taken  for  the  purpose  of  arranging 
closer  co-operation  with  European  au- 
thorities, as  many  crimes  have  an  in- 
ternational aspect.  With  the  new  ra- 
dio fingerprint  transmission  facilities, 
it  will  be  possible  to  secure  such  co- 
operation with  the  minimum  of  delay, 
as  positive  identification  will  be  made 
possible  within  an  hour  or  two  of  the 
arrest  of  a suspect. 

Poland  Interested  in  Radio 

'"THE  Polish  minister  of  communica- 
tions  is  coming  to  the  United  States 
to  study  our  wireless  system.  His  in- 
vestigations will  form  the  basis  for  the 
operation  of  the  great  station  being 
erected  at  Warsaw,  and  also  for  future 
Polish  radio  telephone  broadcasting 
activity. 

’Tis  Correct  English 

A LONDON  literary  weekly  says 
“broadcasting”  is  a new  word 
added  to  the  language  by  wireless  tele- 
phony. Such  a periodical  should 
rather  have  referred  with  pleasure  to 
the  fact  that  the  good  English  verb 
“to  broadcast”  has  found  apt  employ- 
ment for  many  years. 

There  is  a popular  hymn  which 
thousands  of  Lancashire  people  sing  at 
Whitsuntide,  whose  first  verse  begins, 
“Sow  in  the  morn  thy  seed,”  and  ends 
with  “Broadcast  it  o’er  the  land.”  Ref- 
erence to  the  Thesaurus  confirms  the 
fact  that  “broadcast”  was  already  in 
the  language,  and  suggests  that  in  its 
place  we  might  easily  have  been  af- 
flicted with  one  of  its  synonyms. 
“Widespreading”  would  have  been  as 
good,  but  neither  “divaricating,”  “dif- 
fusing,” “dispersing,”  nor  “disseminat- 
ing” would  have  hit  the  mark  so  truly. 
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Radio  Relief  for  the  Ailing 


Hospitals  and  Physicians  Generally  Consider 
Music  Important  in  the  Convalescent  Period — 
Its  Use  Even  During  Operations — Wireless 
Telephone  Concerts  for  Improvement  of 
Mental  Tone  of  Patients 

By  Ward  Seeley 


Radio  telephone  music  absorbs  the  attention  of  the  patient 
during  an  operation  under  local  anaesthesia 


AVE  you  ever  been  ill  in  a hos- 
pital ? 

Not  ill  enough  to  be  oblivi- 
ous of  your  surroundings,  as  no  one 
ever  is  for  more  than  a comparatively 
few  hours  at  a time,  but  just  ill  enough 
to  be  kept  in  your  bed. 

Do  you  remember  how  bored  and 
disgruntled  you  were,  how  slowly  the 
hours  passed,  how  you  slept  as  much 
as  you  could,  just  to  pass  the  time 
away,  how  you  wished  you  could  do 
nothing  but  sleep  and  forget  your 
troubles  until  it  was  time  to  get  up 
and  go  home? 

Perhaps  you  have  been  ill  at  home 
and  had  the  same  experience  there. 

It  was  a red-letter  day  when  you 
were  declared  well  enough  to  get  up, 
walk  about  a bit,  and  see  something 
of  the  world  outside  of  the  four  walls 
that  had  hemmed  you  in,  prisoned  you 
in  body  and  mind. 

If  you  have  gone  through  a long 
siege  of  sickness,  as  nearly  everyone 
has,  you  will  understand  what  the 
radio  telephone  now  means  to  those 
who  are  confined  to  their  beds  day 
after  day.  It  brings  the  news  and 
music  of  the  world  to  them.  It  gives 
entertainment,  diversion,  occupation. 
It  actually  hastens  recovery. 

Doctors  for  years  have  known  that 
music  is  beneficial  in  many  maladies. 
The  mind  has  a powerful  influence 


on  the  body,  and  often  the  patient’s 
own  mental  condition  is  the  chief  ob- 
stacle to  an  early  recovery.  The  body 
is  willing,  but  the  mind,  from  too 
long  dwelling  on  misery,  is  unable  to 
comprehend  the  fact  that  health  is  at 
hand.  The  mind  after  thinking  of 
disease  for  weeks  does  not  turn  of  its 
own  accord  to  thoughts  of  health. 

Radio  changes  all  this.  It  gives 
patients  the  needed  healthy  stimulus 


Radio  Can  Cheer  and  Heal 

“Music  can  ease  the  strain  of  life 
for  a great  number  of  patients,  but 
not  for  all.  It  calls  up  cheerful 
thoughts  and  lessens  monotony,  and  it 
is  of  enormous  benefit  to  the  nerv- 
ously broken  down,  to  children,  and  to 
most  surgical  cases,  for  music  appeals 
more  to  the  emotions  than  to  reason. 

“People  differ,  not  in  opinion,  but 
in  stages  of  intellectual  and  spiritual 
development.  So  some  want  jazz  and 
some  want  fugues,  and  neither  is 
soothed  by  the  music  that  pleases  the 
other.  Music  might  heal  or  injure. 
Wherever  it  cheers,  though,  it  heals.” 
— Dr.  Alexander  Lambert, 

Bellevue  Hospital,  New  York  City 


from  outside,  bringing  the  happy, 
cheerful  busy  world  to  the  ears  of  the 
sick,  giving  them  other  things  to  think 
about  than  their  own  condition.  In 
many  homes  today  the  radio  telephone 


is  a great  aid  to  sufferers,  shortening 
their  hours  of  tedium,  lessening  the 
period  of  their  convalescence. 

Hence  it  is  that  progressive  doctors 
in  all  parts  of  the  country,  and  par- 
ticularly those  in  charge  of  hospitals, 
are  eagerly  taking  advantage  of  radio. 

Dr.  W.  F.  Jacobs,  Medical  Super- 
intendent of  the  Cumberland  Hospital, 
Brooklyn,  N.  Y.,  said  to  the  writer: 
“Radio  deserves  to  be  ranked  with  the 
best  mental  therapeutic  agencies.  In 
fact,  for  hundreds  of  cases  the  radio 
telephone  can  be  prescribed  as  the  one 
best  treatment.” 

The  Cumberland  Hospital  is  a city 
institution,  most  of  its  patients  being 
charity  cases.  Since  last  September 
Dr.  Jacobs  has  been  experimenting 
with  radio  for  them,  having  installed 
several  sets  at  his  own  expense  in  the 
original  old  hospital,  now  being  evacu- 
ated as  the  new  structure  nearby  is 
completed.  The  new  building  is  be- 
ing completely  equipped  with  loud 
speakers  and  connections  for  headsets 
in  all  its  wards. 

“Think  what  it  will  mean,”  con- 
tinued Dr.  Jacobs,  “for  some  poor 
devil,  friendless,  homeless,  laid  up 
with  a broken  back,  never  receiving 
any  visitors,  with  nothing  to  do  from 
one  day  to  another  but  look  at  the  wall 
and  think.  I have  put  headsets  over 
the  ears  of  many  such  men,  and  have 
seen  them  transformed  in  a few 
minutes  from  creatures  that  were  just 
dully  existing  to  the  intelligent,  inter- 
ested men  they  once  were  and  now 
soon  will  be  again,  permanently,  and 
much  quicker  because  of  the  interest, 
the  life,  the  health  that  radiates  from 
radio.” 

Dr.  Jacobs  has  been  a radio  fan  for 
about  a year,  and  has  gone  through 
all  the  stages  from  a crystal  set  to  his 
present  one  with  radio  and  audio  fre- 
quency amplification.  He  had  an 
interesting  experience  last  Winter,  in 
the  days  when  good  headsets  were 
hard  to  secure.  He  scoured  the  city 
for  a headset  of  a particular  make, 
and  finally  located  one  in  a large  de- 


Lester  Picker,  San  Diego,  Cal.,  is  helpless  in  bed  with  a broken  back,  but  he  is  a licensed 
amateur  whose  call,  6AJH,  is  well  known  on  the  Pacific  Coast.  The  radio  telegraph  and 
telephone  keeps  him  cheery  during  his  long  helpless  days  and  nights 
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partment  store.  The  clerk  refused 
to  sell  it,  saying  that  it  was  the  only 
one  in  the  store,  was  “stock”  and  was 
not  for  sale. 

“But  I’ve  just  got  to  have  that 
headset,”  said  the  Doctor.  “Who  is 
head  of  the  department?” 

The  clerk  reluctantly  named  the 
manager  of  the  radio  department,  and 
added  the  information  that  he  was 
“hard  boiled." 

Undaunted,  and  full  of  the  enthu- 
siasm and  determination  that  are  char- 
acteristic of  him,  Dr.  Jacobs  bearded 
the  lion  in  his  den. 

“You  have  a headset,”  he  declared, 
“that  means  life  and  death  to  some  of 
my  patients.  I don’t  ask  you  to  give 
it  to  me,  though  it  is  a matter  of  big- 
hearted  charity,  to  relieve  the  suffering 
of  some  poor  mortals  who  think  that 
the  world  has  forsaken  them.  I can 
prove  to  them  that  it  hasn’t — with 
that  headset.  I can  show  them  that 
it  is  worth  while  to  get  well — with 
that  headset.  Whether  or  not  they 
recover  is  up  to  them  now,  for  medi- 
cine has  done  all  it  can.  They  will 
have  to  do  the  rest.  Radio  coming 
through  that  headset  will  induce  them 
to  think  of  the  joy  of  living  instead 
of  the  pains  of  sickness;  of  life  in- 
stead of  death;  it  will  banish  their 
despair  and  bring  them  hope,  faith 
and  the  determination  to  get  well. 
Radio  has  done  all  that  for  many  of 
my  patients,  and  I want  to  give  it  to 
all  who  need  it.  And  I have  many 


who  need  it  badly.  Will  you  sell  me 
that  headset?” 

The  manager  looked  at  the  doctor. 

“The  headset  is  yours,”  he  said. 

Doctors  in  charge  of  other  hospitals 
also  realize  the  great  benefits  of  radio, 
and,  further,  its  peculiar  selective 
quality,  in  that  by  the  use  of  head 
phones  it  can  be  made  available  only 
to  those  who  are  able.  This  makes 
it  highly  suitable  for  use  in  wards,  so 
that  patients  who  can  benefit  from  the 
daily  concerts  can  listen  to  them  with- 
out disturbing  others  who  may  be  so 
ill  that  the  music  would  be  of  no  value. 

Easily  Adaptable 

This  feature  is  to  be  used  in  the 
new  Cumberland  Hospital,  where  a 
loud  speaker  is  to  be  put  in  every 
ward,  and  beside  it  a control  switch 
and  a jack.  In  wards  where  every  case 
can  benefit,  the  loud  speaker  will  be 
used,  while  in  others  in  which  there 
are  cases  of  various  degrees  of  seri- 
ousness, the  ear  phones  will  be  used. 
This  system  has  been  in  use  in  the  old 
building  for  several  months,  with 
sometimes  startlingly  beneficial  results. 
At  the  time  Dr.  Jacobs  was  inter- 
viewed the  radio  apparatus  was  dis- 
mantled for  moving  into  the  new 
building,  where  a large  room  has  been 
provided  as  a control  station  for  the 
entire  radio  receiving  equipment. 

Funds  for  this  installation  are  be- 
ing collected  privately  by  Dr.  Jacobs, 
as  New  York  City  as  yet  has  not 


appropriated  money  for  the  purpose. 
The  Department  of  Public  Welfare, 
is  enthusiastic,  from  Commissioner 
Bird  Coler  down  to  the  newest  in- 
terne, and  it  is  probable  that  in  time 
city  funds  will  be  provided,  but  not 
after  a delay  of  possibly  several  years. 
In  the  meantime,  patients  in  the  city 
hospitals  and  in  fact  in  most  of  the 
others  as  well,  must  rely  upon  private 
charity  for  the  radio  equipment  they 
need  so  much. 

Work  of  Charity 

Several  of  the  hospitals  in  New 
York  City  already  have  interested 
philanthropists  in  radio,  and  are 
installing  instruments.  The  Bronx 
Hospital  is  one  of  them.  Maurice 
Dubin,  superintendent,  said:  “The 
hospital  is  negotiating  for  the  installa- 
tion of  a radiophone  on  the  Roof 
Garden,  for  concerts  to  be  given  to  the 
convalescent  patients.  We  are  also 
planning  to  have  a receiving  station  in 
the  wards  for  those  who  are  bed- rid- 
den. In  connection  with  this  work 
we  intend  to  utilize  the  telephone  re- 
ceivers in  order  not  to  disturb  patients 
who  may  desire  to  rest. 

“I  personally  feel  that  radio  can  be 
of  great  service  in  hastening  convales- 
cence.” 

The  Manhattan  Eye,  Ear  and 
Throat  Hospital  probably  is  the  best 
situated  of  all  the  New  York  hospitals, 
in  its  radio  possibilities,  as  it  already 
has  an  annunciator  system  with  loud 
speakers  in  all  wards  and  corridors, 
for  calling  the  doctors.  Reuben 
O’Brien,  superintendent,  now  has  a re- 
generative set  with  two  stages  of  audio 
frequency  amplification,  and  the  sum 
of  $100  has  been  provided  for  the 
purchase  of  a loud  speaker.  This  is 
to  be  placed  in  front  of  the  main  trans- 
mitter of  the  annunciator  system, 
which  thus  will  spread  radio  concerts, 
news  and  sermons  throughout  ihe 
building.  Inasmuch  as  the  patients 
are  well  classified  in  the  wards  accord- 
ing to  the  seriousness  of  their  cases,  it 
is  entirely  possible  to  provide  radio 
entertainment  only  to  those  whom  it 
will  benefit.  Comparatively  little  in- 
terruption is  expected  due  to  the  neces- 
sity of  using  the  annunciators  for  call- 
ing purposes. 

A Complete  Installation 

Another  hospital  that  will  use  radio 
to  the  full  is  the  Beth  Israel,  in  the 
center  of  the  crowded  East  Side.  This 
is  being  provided  with  a new  building 
that  will  have  500  beds,  and  the  plans 
call  for  the  installation  of  a radio 
receiving  set  with  loud  speakers  in  the 
auditorium,  solarium,  children’s  wards 
and  in  the  open  wards.  Each  private 
room  is  to  be  provided  with  a headset. 

( Continued  on  page  44) 


New  York  City  Visiting  Committee 
105  East  22d  Street 


To  the  Editor: 

There  has  recently  been  organized  under  the  New  York  City  Visiting  Committee 
a committee  on  music  which  plans  to  arrange  for  regular  concerts  in  the  municipal 
hospitals  and  almshouses  throughout  the  year.  This  committee,  under  Mrs.  Russell 
Hoadley  and  Mrs.  Francis  Rogers,  has  been  greatly  interested  in  the  possibilities 
of  radio. 

While  they  have  decided  not  to  install  any  mechanism  this  summer,  it  is  their 
firm  conviction  that  in  the  near  future  every  institution  will  be  equipped  with  radio 
apparatus.  Endless  vistas  are  opened  for  the  bed-ridden  and  shut-ins  generally. 

No  matter  how  excellent  the  medical  care,  nor  how  scrupulous  the  attention  to 
material  needs,  the  average  patient  in  a municipal  institution,  where  visitors  are  allowed 
only  about  twice  a week,  is  apt  to  be  discontented.  He  feels  bored,  out  of  touch  with 
the  world,  impatient  of  delay.  Imagine  the  change  which  a radio  receiving  station 
would  make  in  this  atmosphere!  Without  any  tiring  effort  he  can  feel  himself  again 
a part  of  the  world;  his  thoughts  will  be  turned  to  something  other  than  his  own 
troubles  and  he  will  want  more  than  ever  to  get  well.  There  is  reason  to  think  that 
the  period  of  convalescence  would  actually  be  shortened  by  the  presence  of  the  right 
sort  of  radio  apparatus. 

It  is  hoped  that  some  generous  friend  will  be  inclined  to  give  the  necessary  funds 
for  installing  radio  in  Bellevue  and  the  other  municipal  institutions. 

Very  sincerely  yours, 

(Signed)  Marion  R.  Taber, 

Secretary. 

WILL  YOU  HELP? 
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Miss  Hammond 
in  the 

stage  success 
‘'Danger” 


T S it  possible  to  successfully  give  instruction  in  carica- 
1 luring,  sketching,  etc.,  via  the  radio  telephone?  An 
attempt  ivas  made  recently  from  IV JZ 

Ruth  Hammond 

A Rising  Young  Commedienne  and  Caricaturist 
of  Ability,  Broadcasts  Pointers  on  Her  Art,  and 
Extracts  from  Her  Address  Are  Quoted  Below 


CAN  the  radio  telephone  be  used 
to  instruct  students  in  the  art  of 
drawing,  sketching,  or  cari- 
caturing ? 

Snap  judgment  might  make  the 
answer  “No !” 

But  wait — 

It  is  the  solution  of  questions  like 
that  which  will,  in  the  final  analysis, 
determine  how  extensive  a part  radio 
will  play  in  education. 

For  instance,  could  the  drawing  les- 
son in  the  What-not  School  at  Four 
Corners  be  supplemented  by  an  in- 
structive lecture  delivered  from  New 
York  by  Howard  Chandler  Christy? 
by  Frueh?  by  Gibson? 

An  interesting  experiment  with  this 
idea  was  made  a short  time  ago  at 
WJZ. 

Ruth  Hammond,  one  of  Broadway’s 
beautiful  and  rising  young  stars,  jour- 
neyed out  to  the  Newark  broadcasting 
station  and  there  spoke  on  the  art  of 
caricaturing,  how  her  knowledge  of  it 
helps  her  in  stage  work  and  how 
others  can  profit  by  it. 

Miss  Hammond  is  a commedienne. 
Born  and  educated  in  sunny  Califor- 
nia, her  career  first  took  her  to  San 
Francisco  where  she  held  a part  in  a 
play  at  the  St.  Francis  Little  Theater. 
Then  followed  a year  in  a stock  com- 
pany, after  which  her  two  young 
eyes  peeped  from  beneath  a wealth  of 
blond  hair  toward  Broadway’s  Gay 
White  Way. 

Her  first  part  in  New  York  was  in 
the  titular  role  of  “She  Walked  in  Her 
Sleep.”  She  played,  also,  in  such  pro- 
ductions as  “The  Ouija  Board,”  “The 
Charm  School,”  “The  Skirt,”  “Dan- 
ger,”— and  this  Fall  she  will  be  seen  in 
“Weary  Wives,”  a new  production. 

She  has  always  been  interested  in 
caricaturing,  and  her  work  along  this 


line  has  attracted  attention.  News- 
papers from  Los  Angeles  to  New  York 
have  published  her  drawings.  The 
New  York  Times  published  one  only 
a few  weeks  ago. 

This,  then,  is  a brief  sketch  of  the 
young  woman  who  went  to  WJZ  to 
prove  her  contention  that  caricaturing 
could  be  taught,  in  a way,  by  radio  tele- 
phone. Her  address  follows : 

By  Ruth  Hammond 

You  all  know  that  a caricature  is  a 
grossly  exaggerated  cartoon-like  draw- 
ing. You  have  seen  them  many  times 
in  newspapers  and  magazines,  and, 
very  likely,  you  have  noticed  two 
things:  how  really  like  the  subject  the 
caricature  is,  but  at  the  same  time  how 
funny  or  humorous  it  seems  to  be. 
Not  every  artist  knows  how  to  carica- 
ture and  at  the  same  time  it  may  be 
said  that  not  every  caricaturist  is  a 
sketch  artist. 

Like  many  other  things,  caricaturing 
is  not,  as  many  believe,  “born  in  you.” 
I knew  how  to  caricature  before  I took 
up  my  stage  work  and  it  was  not  long 
after  becoming  interested  in  acting  that 
I discovered  that  the  two  had  a very 
definite  relation  to  each  other. 

A caricature  is  a representation  of  a 
person  with  the  main  characteristics  ex- 
aggerated. For  example — just  sup- 
pose you  want  to  draw  a caricature  of 
one  of  your  friends.  Of  course  he  has 
two  eyes,  a nose,  a mouth,  a couple  of 
ears  and  some  sort  of  hair — but  how 
are  these  arranged  that  he  appears  to 
be  different  from  some  other  friend? 
After  you  think  you’ve  studied  him 
pretty  well,  close  your  eyes,  and  see  if 
you  can  remember  what  impressed  you 
most. 

Did  he  have  eyes  like  the  eyes  of 
a calico  dog?  Was  his  head  shaped 
like  a canteloupe?  Was  his  chin  vague 
— was  his  hair  shiny — did  his  nose 
seem  to  point  in  any  particular  direc- 
tion— were  his  eyebrows  all  bristly? 
For  all  these  attributes,  a snapshot  will 
serve  the  purpose,  but  if  he  posses  only 
one — exaggerate  it  humorously  — 
make  it  express  his  personality,  for 
after  all.  a caricature  must  express  a 
personality  accurately  and  a complete 
set  of  features  is  not  always  essential, 
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in  fact  I often  leave  out  a nose,  or  eye- 
lashes or  eyebrows — they  are  not  ex- 
pressive in  all  cases. 

For  the  sake  of  continuing  the  ex- 
ample, suppose  your  friend  was  a pale 
lad  with  horn  rimmed  spectacles  and  a 
timid  disposition — his  hair  stringy  and 
shiny  and  because  of  his  timidity  he 
draws  his  head  in — sketch  him  in  pro- 
file with  heavy  spectacles  and  his  chin 
resting  on  his  Adam’s  Apple  and  use 
rather  fine  lines  and  don’t  make  them 
dashing  or  bold.  That  would  express 
him.  But  remember  you  must  know 
what  the  characteristics  are,  what  the 
personality  is,  before  you  can  hope  to 
express  them  in  a drawing. 

Now  its  the  same  with  acting.  If 
you  are  going  to  portray  a character 
on  the  stage,  first  you  must  study  the 
role  and  determine  what  kind  of  a 
character  it  is  and  then  emphasize  the 
main  characteristics  so  that  an  audi- 
ence in  the  theatre  recognizes  it  and  can 
get  the  mood  of  the  play.  There  is  a 
difference  in  the  manner  of  expression 
of  caricaturing  and  acting  aside  from 
the  difference  in  mediums. 

A caricature  is  an  avowed  exaggera- 
tion, but  an  acted  characterization  is 
not  apparently  exaggerated  unless  it  is 
a ludicrous  or  eccentric  one.  It  is  em- 
phasized rather,  but  it  takes  the  same 
kind  of  close  observation  and  study  to 
prepare  for  a caricature  as  for  a role 
in  the  theatre.  Therefore,  an  actor 
who  has  trained  his  hand  to  record 
what  his  mind  thinks,  and  his  eyes  sees, 
should  make  an  excellent  caricaturist 
or  vice  versa. 

Haven’t  you  ever  seen  an  actor  give 
a beautiful  performance  till  he  reached 
a certain  scene  and  then  he  didn’t  ring 
true?  It  is  as  if  he  drew  a picture  of 
the  character  and  put  one  eye  in  the 
middle  of  the  forehead.  Lenore  Ul- 
ric’s  performance  of  Kiki  shows  that 
she  is  really  a caricaturist.  Whether 
she  draws  or  not  her  work  shows  close 
observation  and  a final  exaggeration  and 
emphasis  that  “puts  it  over.”  And 
Doris  Keane  should  be  able  to  draw  a 
very  funny  caricature  of  “The  Czar- 
ina.” Caruso  was  a great  caricaturist 
and  everyone  knows  he  was  a great 
singer  and  actor. 

I’d  like  to  make  it  clear  that  the 
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same  observational  study  is  the  founda- 
tion for  a serious  portrait  or  a carica- 
ture ; for  a tragic  play  or  a comedy.  It 
is  only  the  final  expression  that  dif- 
fers. Ed  Wynn  could  read  his  lines  in 
a way  that  would  make  his  audience 
sob  or  he  can  exaggerate  and  caricature 
them  and  make  them  laugh,  as  he  most 
certainly  does.  Charlie  Chaplin  could 
wear  the  robes  of  Hamlet  and  “ring 
true”  every  minute.  Forbes  Robert- 
son could  exaggerate  and  burlesque 
his  Hamlet  and  be  as  funny  as  Fred 
Stone.  Mabel  Normand  could  play  her 
roles  as  pathetically  as  Lillian  Gish — all 
because  their  fundamental  observations 
were  accurate. 

Study  the  Subject 

To  illustrate — suppose  you  were 
commissioned  to  draw  a very  small  pic- 
ture of  an  automobile.  You  thought 
you  knew  exactly  how  an  automobile 
looked,  but  when  you  start  to  draw  it 
you  find  you  are  not  just  sure  of  how 
the  mud  guards  connect  with  the  body 
and  how  the  hub  looks  and  how  the 
hood  hits  the  wind  shield.  However, 
the  drawing  is  going  to  be  small  and 
rather  than  find  out  how  these  things 
really  are,  you  “fake”  the  details  and 
get  an  effect.  Now  you  take  this 
“faked”  drawing  and  have  an  enlarge- 
ment made  of  it.  All  the  mistakes  and 
faking  are  readily  seen. 

So  it  is  with  acting.  Imagine  you 
are  an  actress  and  your  part  in  the  play 
is  that  of  a young  girl,  a lovable  sym- 
pathetic character  and  the  hero  is  sup- 
posed to  choose  you  for  his  bride 
rather  than  the  other  girl  whom  every- 
one thought  he  would  marry  because 
he  recognized  better  qualities  and  finer, 
truer  instincts  in  you. 

You  read  the  part  and  say.  “Oh  fine, 
I’ll  wear  beautiful  frocks  and  hats  and 
smile  and  that’ll  be  easy.”  But  sup- 
pose at  the  last  minute  the  author  de- 
cides to  have  you  be  a poor  relation  and 


wear  shabby  ugly  clothes  and  unbe- 
coming hats ! Could  you  still  maintain 
the  sympathy  of  the  audience  ? Would 
the  leading  man  have  any  reason  for 
choosing  you?  In  other  words,  were 
you  actually  portraying  a lovable  char- 
acter, or  were  you  depending  on  your 
frocks  and  cute  mannerisms? 

To  illustrate  perhaps  more  definitely, 
suppose  you  place  before  you  a photo- 
graph of  Lillian  Gish.  To  make  a 
caricature  from  this  photograph  study 
it  carefully.  Note  the  expression.  The 
position.  The  general  effect.  The  ex- 
pression could  be  termed  infantile,  in- 
genuous, appealing. 

So,  in  caricaturing  her,  emphasize 
those  qualities.  Make  a rough  sketch, 
a general  outline,  taking  care  that  even 
this  rough  outline  resembles  her.  Do 
not  try  to  fill  any  of  the  details.  Eye- 
brows will  suffice  without  attempting 
the  eyes  themselves. 

(Miss  Hammond  illustrated  this 
herself  for  The  Wireless  Age  in  a 
four-panel  drawing  herewith.) 

A tiny  dash  for  a nose,  slanted  in 
the  right  direction.  Just  the  barest 
outlines,  in  fine  lines.  (No.  2.) 

Then  finish  it.  (No.  3.)  Put  in  the 
curls,  make  the  lines  a little  heavier 
where  needed.  Fill  in  the  eyes,  still 
using,  however,  outlines,  two  tiny  cir- 
cles for  eyes,  a little  more  of  the  nose, 
showing  the  tilt. 

There  you  have  what  could  be  called 
a caricature.  But  it  doesn’t  seem  either 
simple  enough  or  humorous  enough, 
does  it?  Again  study  the  photograph 
carefully.  Make  sure  you  have  ab- 
sorbed the  character  of  Miss  Gish. 
Then  let  your  imagination  have  a free 
rein.  Draw  her  in  profile,  accentuat- 
ing the  humorous  pucker  of  her  lips, 
the  eyes  turned  toward  the  sky,  and 
holding  some  object,  a flowerpot,  for 
instance,  (as  in  No.  4.) 


A caricature  to  have  any  value  must 
look  like  the  subject,  no  matter  how 
distorted  the  features  may  be  and  a 
wistful  character  must  provoke  sym- 
pathy, whether  the  clothes  be  beautiful 
or  ridiculous.  It  would  never  do  to 
draw  a caricature  of  Jack  Dempsey 
and  have  one  person  think  it  was  Bill 
Hart — and  another,  President  Hard- 
ing. It  would  be  comparable  to  play- 
ing Little  Eva  and  making  the  audience 
shriek  with  laughter  in  the  death  scene. 

But  it  is  not  only  on  the  stage  that 
a knowledge  of  caricaturing  will  help. 
Persons  who  learn  to  observe  the 
things  that  they  see,  a little  more 
closely  possibly  than  others  do,  always 
get  more  enjoyment  out  of  living  and 
always  acquire  a finer  appreciation  of 
life.  Among  the  many  thousands  who 
are  listening  to  me  tonight  I am  sure 
there  are  many  who  have  dormant 
within  them  the  ability  to  caricature. 

I might  add  that,  quite  aside  from 
the  pleasure  that  one  gets  from  the 
knowledge  of  how  to  caricature,  is  the 
additional  satisfaction  of  knowing  that 
a good  caricaturist  gets  paid  and  well 
paid  for  his  work. 

Will  Criticize  Efforts 

Do  not  use  your  eyes  simply  to  look 
with.  Use  them  to  see  and  observe 
with.  Try  yourself — -practice — and 
then  send  me,  care  of  WJZ,  a sample 
of  your  work  and  I will  do  my  best  to 
give  you  suggestions  that  might  help 
you. 

Officials  of  all  broadcasting  stations 
are  awaiting  with  interest  the  results 
of  Miss  Hammond’s  suggestion  that 
radio  fans  send  her  samples  of  their 
work.  If  these  show  results  which 
compare  favorably  with  the  drawing 
Miss  Hammond  made  for  The  Wire- 
less Age,  officials  believe  a step  for- 
ward will  have  been  made  in  radio 
history. 


Caricatures  of  Lillian  Gish  drawn  exclusively  for  The  Wireless  Age,  by  Misa  Hammond.  She  believes  it  possible  to  give  lessons  in  this  art  over 
the  radio  telephone  and  in  the  accompanying  article  explains  the  various  steps  an  artist  must  follow  to  achieve  success 
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(<  CUPPOSE  a bride  doesn't  know  the  difference 
between  a scrambled  egg  and  a kippered  her- 
ring? It  is  a simple  matter  for  her  to  tune  in  with  an 
expert  somewhere  and  unravel  the  mystery" 


Eddie  Cantor 

The  Funny  Man  of  the  Musical  Comedy  Stage  Makes 
Even  H.  N.  Lee,  His  Hardened  Interviewer,  Chuckle 


EDDIE  CANTOR  is  funny.  He 
admits  it.  We  all  know  it.  By 
virtue  of  his  being  funny  he 
justly  earns  what  is  commonly  believed 
to  be  one  of  the  biggest  salaries  in  the 
theatrical  world.  The  said  Cantor 
weekly  stipend  is  made  possible  be- 
cause whenever  his  magic  name  ap- 
pears above  the  theatre  it  attracts, 
vastly,  the  hoi  polloi. 

It  was  only  natural  then  that  those 
who  guided  the  destinies  of  radio  in  its 
pioneer  stages  in  the  East,  wanting 
theatrical  headliners  to  appear,  should 
have  found  their  way  to  Eddie  Cantor. 
They  did,  and  Eddie  Cantor  was  “put 
on  the  air.” 

The  radio  audience  that  night  laugh- 
ed long  and  loud.  They  say  that  if 
all  the  applause  that  was  given  in  the 
hundreds  of  thousands  of  homes  into 
which  Eddie’s  voice  went  could  have 
been  assembled  into  one  mighty  roar, 
the  polar  bears  away  up  north  would 
have  heard  it. 

Do  you  remember  how  Eddie,  after 
he  had  exuded  a few  choice  songs, 
ruminated  into  the  microphone : “Let’s 
see  now,  there  must  be  something  like 
a hundred  thousand  persons  listening 
to  me.  If  each  one  of  them  would 

send  me  a dime ” 

In  the  next  day’s  mail  which  the  star 
received  at  his  home  in  Mount  Vernon 
— for  he  gave  his  real  home  address 
to  the  radio  fans — were  about  four 
hundred  letters  and  in  those  letters  was 
assembled  the  most  miscellaneous  mass 
of  trinkets,  foreign  exchange,  collar 
buttons,  shoe  strings,  checks  and  coins 
that  a man  ever  was  privileged  to  gaze 
upon. 

One  conscientious  radio  fan  sent  a 
check  for  eleven  cents,  adding  in  a 
postscript  that  the  extra  cent  was  for 
war  tax.  Another  youth,  reeking  with 
humor,  sent  a check  for  five  cents  and 
the  letter  with  it  told  Eddie  that  he 
had  only  been  able  to  hear  half  of  his 
songs  and  that  therefore  he  felt  that 
Cantor  was  only  entitled  to  half  of  the 
amount  that  he  had,  in  jest,  suggested 
that  the  fans  send.  Every  penny  that 
came  in  in  this  way  through  Eddie’s 
jest  was  sent  to  the  Red  Cross. 

When  the  public  goes  to  the  theatre 


it  only  sees  Eddie  Cantor  across  the 
footlights  and  never  is  privileged  to  go 
behind  the  scenes.  I wanted  to  take 
the  radio  audience  there  to  meet  Mr. 
Cantor.  When  I telephoned  him  in 
his  home  at  Mount  Vernon  he  sug- 
gested that  I see  him  in  his  dressing 
room  at  the  Winter  Garden  on  Broad- 
way. A few  nights  later  I arrived  at 
the  stage  door  at  9:45  p.  m.,  which 
was  the  hour  that  he  had  told  me  he 
would  be  off  stage. 

“Go  right  up  stairs  and  turn  to  your 
right”  said  a stage  hand  when  I told 
him  that  I had  an  appointment  with 
Mr.  Cantor.  I commenced  an  ascent 
up  an  iron  stairway  and  had  only 
reached  the  first  landing  when  Eddie 
Cantor  himself  descended. 

“Go  right  on  up  to  room  number 
five,”  he  shouted  to  me  as  he  hurried 
past.  “I  will  be  off  stage  in  a few 
minutes.”  I thought  he  said  room  five, 
at  any  rate;  but  when  I reached  the 
proper  floor  I discovered  that  room 
five  was  not  Mr.  Cantor’s  room,  but 
was  a room  set  aside  for  the  exclusive 
use  of  the  young  maidens  of  the  chorus. 
One  of  the  beauties  who  had  just 
emerged  from  room  five  told  me  that 
Mr.  Cantor’s  room  was  number  four, 
right  next  door.  There  I was  greeted 
by  his  valet,  Benny,  a good-hearted 
and  polite  young  colored  man. 

It  was  not  long  before  Eddie  himself 
hopped  back  into  the  room  for  a change 
of  costume. 

He  had  been  thinking  rather  seri- 
ously of  the  radiophone  for  he  im- 
mediately plunged  into  the  subject 
vigorously. 

He  repeated  what  other  stars  have 
told  the  writer,  that  his  speaking  into 
the  microphone  had  given  him  the  big- 
gest thrill  that  he  had  ever  had  in  his 
life.  He  pictured  the  people  who  must 
have  been  listening — the  millionaire 
and  his  fellow  club  members,  the 
tenement  house  dweller,  the  back- 
woodsman, the  young,  the  old. 

But  he  did  not  stay  on  a serious 
subject  very  long,  for  shortly  he  was 
telling  me  that  undoubtedly  the  radio- 
phone would  play  havoc  in  the  lives 
of  husbands  who  telephone  their  wives 
that  they  have  business  appointments 


Eddie  Cantor 


when  the  said  business  appointments 
consist  of  poker  games. 

“Why,”  exclaimed  the  star,  “all  the 
wife  may  have  to  do  to  find  out  where 
her  wandering  husband  is,  will  be  to 
tune  in  something  or  other  and  listen. 

“And  then  there  is  the  wonderful 
possibility  that  the  radio  telephone  will 
help  a bride.  Suppose  a bride  didn’t 
know  the  difference  between  a scram- 
bled egg  and  a kippered  herring.  In 
such  a dilemma  she  could  tune  in  and 
ask  an  expert  how  to  scramble  the  egg, 
and  what  to  do  to  kipper  the  herring.” 

Cantor  believes  that  as  a medium  to 
disseminate  entertainment  the  radio- 
phone never  will  become  one  hundred 
per  cent,  popular  for  he  thinks  that 
much  of  an  entertainer's  power  lies  in 
his  physical  appearance. 

“But  as  a means  of  creating  interest 
in  persons  or  things,”  the  star  said,  “it 
stands  in  a class  by  itself.  Of  the 
people  who  wrote  letters  to  me  follow- 
ing my  broadcasting,  twenty-five  per 
cent,  had  never  seen  me  on  the  stage. 
They  assured  me  that,  should  the  op- 
portunity to  do  so  ever  present  itself, 
they  would  avail  themselves  of  it.” 

The  conversation  ended  here  because 
Cantor  had  to  appear  in  another  scene 
of  the  production  “Make  It  Snappy.” 
While  he  had  been  speaking,  he  had 
been  working  away  with  his  make-up 
and  now  that  the  time  had  come  to 
leave  his  room  for  the  footlights  again, 
he  was  the  black-face  Eddie  Cantor 
who  sends  his  nightly  audiences  into 
roars  of  laughter. 
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KDKA 

How  the  Nation's  First  Regular  Broadcasting  Programs 
Were  Started  in  East  Pittsburgh  by  the  Westinghouse 
Elec.  Mfg.  Co. — A Word  Trip  Through  the  Studio 


ON  October  1,  1920,  a meeting  of 
four  persons  was  quietly  held  at 
the  East  Pittsburgh  plant  of  the 
Westinghouse  Electric  and  Mfg.  Com- 
pany. Neither  trumpets  nor  the  beat- 
ing of  drums  heralded  the  little  gather- 
ing, which  time  was  destined  to  cause 
to  make  radio  history. 

At  the  meeting  were  Harry  P.  Davis, 
vice-president;  Frank  Conrad,  an  en- 
gineer, M.  C.  Rypinski,  sales  depart- 
ment, and  J.  C.  McQuiston,  manager 
publicity  department. 

The  story  goes  that  it  was  Mr. 
Conrad  who  called  the  meeting.  He 
suggested  to  the  other  men  that  the 
experimental  radio  telegraph  station  at 
the  plant  be  utilized  to  transmit  tele- 
phone messages,  so  he  could  undertake 
advanced  experimental  work  on  the  ap- 
paratus of  his  home  station. 

Mr.  Conrad  remarked,  it  is  said,  that 
should  such  a station  be  opened  to 
transmit  the  voice,  it  would  be  easier 
to  make  home  experiments  and  that 
the  cooperation  of  all  radio  amateurs 
would  be  secured. 

It  was  Mr.  Davis  who  hazarded  the 
opinion  that  possibly  the  general  public 
would  be  interested  in  the  idea,  and  he 
asked  what  Mr.  McQuiston  thought. 
That  individual  painted  the  picture  of 
the  farmer  alone  on  his  farm,  far  from 
the  theatres,  one  or  two  days  away 
from  the  current  newspapers,  and  he 
wound  up  by  declaring  his  belief  that 
the  results  of  broadcasting  such  as  sug- 
gested would  have  an  effect  of  which 
those  at  the  meeting  had  little  con- 
ception. 

“But,”  he  warned,  “it  must  be  kept 
up  every  day  in  the  week,  and  the  pro- 
grams sent  out  must  be  continually  im- 
proved.” 

Mr.  Davis,  so  the  story  goes,  looked 
around  the  meeting  with  some  little 
satisfaction,  and  said: 

“We  seem  to  be  of  one  opinion  re- 
garding the  feasibility  of  starting  a 
station,  and  so  we’ll  do  it.” 

Those  words  brought  the  now 
famous  KDKA  station  into  being,  but 
it  was  little  thought  then  that  the  trans- 
mission of  presidential  election  returns 
from  this  station,  which  was  then 
known  as  8ZZ,  would  result  in  the 
widespread  interest  in  radio  that  is  now 
present  throughout  the  country.  The 
persons  who  were  in  close  touch  with 
the  station,  however,  were  quick  to 
realize  the  tremendous  possibilities  of 


miles 

radio  broadcasting  and  immediate  steps 
were  taken  to  develop  fully  this  service. 

Permission  was  obtained  from  the 
Government  to  broadcast  each  night, 
something  not  heretofore  thought  of  by 
radio  operators  anywhere. 

A keen  foresight  was  aroused.  Radio 
broadcasting  was  seen  as  a means  of 
disseminating  entertainment,  informa- 
tion and  education  for  thousands  of 
miles;  from  the  big  centers  of  music 
and  art  to  the  outlying  districts  lacking 
such  benefits;  from  points  where  na- 
tional news  develops  to  lonely,  inacces- 
sible places;  from  educational  institu- 
tions to  isolated  communities  without 
the  advantages  of  higher  education; 
from  the  largest  churches  of  the  city 
to  the  farm  and  ranch  miles  away  from 
the  nearest  place  of  worship. 

All  these  possibilities  and  many  more 
were  foreseen  and  means  were  taken  so 
as  to  develop  the  broadcasting  from 
station  KDKA  that  these  many  benefits 
might  be  obtained.  For  this  reason  a 
history  of  the  development  of  the  pro- 
grams and  the  equipment  of  this,  the 
first  broadcasting  station  to  give  nightly 
concerts,  is  a history  of  the  develop- 
ment of  radio  broadcasting  itself.  This 
statement  is  more  significant  when  it  is 
known  that  KDKA  was  operating  for 
over  ten  months  before  another  station 
was  installed  to  give  an  entertainment 
every  night. 

When  this  broadcasting  station  was 
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formally  opened  on  the  night  of  Decem- 
ber 21,  1920,  a handful  of  records  were 
taken  to  the  “studio,”  at  that  time  a 
room  which  would  hardly  accommodate 
more  than  three  persons.  It  was  an- 
nounced that  station  KDKA  would  give 
a concert,  and  then  the  records  were 
played.  No  announcement  was  made 
of  the  names  of  the  selections,  such  as 
is  the  custom  at  the  present  time,  and 
it  was  left  to  the  operator  at  the  receiv- 
ing end  to  rack  his  brain  to  recognize 
the  number.  This  lack  was  soon  re- 
cognized, however,  and  the  name  of 
each  number  was  announced. 

An  evidence  of  what  radio  broadcast- 
ing could  do  for  the  already  established 
sources  of  entertainment  was  imme- 
diately brought  out  when  the  music 
stores  in  the  district  were  swamped 
with  requests  for  records  that  had  been 
played  by  radio. 

Thus,  a direct  benefit  was  obtained 
by  the  record  makers  and  the  music- 
stores.  The  reason  for  this  was  seen 
in  the  fact  that  most  of  the  records 
brought  to  the  attention  of  the  public 
in  the  past  were  only  the  popular  ones 
and  that  the  best  records  played  by  the 
leading  musicians  of  the  time  rested  on 
the  store  shelves.  Their  sales  were  slow, 
in  comparison  with  the  latest  popular 
music,  demand  for  which  was  stimulated 
by  being  played  in  every  cabaret  and 
theatre.  KDKA  gave  the  public  the 
best  class  of  music,  even  if  this  did  not 
meet  with  immediate  popular  demand. 

During  the  first  few  months  of 
broadcasting  from  KDKA  phonograph 
records  were  used  exclusively,  and 
when  picked  with  care  were  very  satis- 
factory. However,  it  was  thought  that 
the  radio  enthusiasts  would  like  to  hear 
the  local  artists,  and  also  some  of  the 
internationally  prominent  musicians 
who  gave  concerts  in  Pittsburgh.  Many 
of  the  artists  of  Pittsburgh  requested  to 
be  allowed  to  visit  the  radio  station  and 
perform  by  the  new  and  novel  radio 
method.  Of  course,  the  station  was  at 
first  without  facilities  to  take  care  of 
the  artists  in  person,  but  a piano  was 
obtained  and  crowded  into  the  radio 
station.  The  first  concerts  were  so 
popular  that  a temporary  studio  was 
built  and  arrangements  were  made  to 
establish  a permanent  studio  near  the 
radio  ouffit.  This  was  the  first  studio 
ever  built  for  the  exclusive  purpose  of 
broadcasting  radio  entertainments. 

It  was  a room  twenty  by  thirty  feet. 
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this,  the  KDKA  radio  engineers  have 
been  working  continually  on  the  sub- 
ject of  transmission  of  church  services, 
and  although  the  ultimate  perfection 
has  not  been  reached,  one  can  well  im- 
agine oneself  in  church,  hearing  the 
service  direct,  so  realistic  is  the  trans- 
mission. 

In  order  to  comply  with  the  requests 
from  so  many  churches  to  have  services 
broadcasted  by  radio,  KDKA  Radio 
Chapel  was  established  on  Sunday 
afternoon  December  11,  1921.  The 
minister  and  the  church  choir  visit  the 
radio  station  on  Sunday  afternoon  and 
conduct  the  regular  service  for  the 
benefit  of  the  radio  enthusiasts.  In 


entirely  covered  by  burlap  in  order  to 
overcome  the  possibility  of  any  echo. 

It  is  now  often  wondered  how  it  was 
possible,  only  ten  days  after  the  station 
opened,  to  broadcast  by  radio  the  ser- 
vices from  the  Calvary  Episcopal 
Ohurch  in  their  entirety.  This  was  ac- 
complished on  January  2,  1921,  and 
was  the  first  service  ever  sent  out  broad- 
cast by  radio  from  a church. 

Transmitters  were  installed  in  the 
choir  loft  and  for  the  preacher  in  the 
pulpit,  these  transmitters  being  con- 
nected by  telephone  lines  to  the  radio 
station  KDKA,  which  is  some  ten  miles 
distant.  The  transmitters  picked  up  the 
clear  tones  of  the  organ,  the  blending 
voices  of  the  choir  of  sixty  men  and 
boys,  and  the  resounding  voice  of  the 
preacher  as  he  delivered  his  usual  ser- 
mon. 

Of  course,  the  radio  operators  had  to 
strain  their  ears  in  order  to  hear  every 
word  of  the  minister,  Rev.  Edwin  J. 
Van  Etten,  Rector  of  the  Calvary 
Church  of  Pittsburgh,  but  the  idea  of 
receiving  a church  service  in  the  home 
was  so  distinctly  novel  that  their  en- 
thusiasm could  not  be  expressed  in 
words. 

For  the  next  Sunday’s  service,  a 
different  arrangement  of  transmitters 
was  tried,  and  all  during  the  week  ex- 
periments were  made  to  better  the  ser- 
vice. The  organist  and  the  choir,  as 
well  as  the  minister,  gave  rehearsals 
several  times  during  the  week,  so  en- 
thusiastic were  they. 

After  the  second  service,  equalling 
the  success  of  the  first,  which  brought 
forth  many  laudatory  letters  and  com- 
ments from  the  radio  listeners,  the  en- 
gineers decided  that  they  could  still  im- 
prove the  service.  From  that  day  until 


this  way,  each  denomination  has  its 
turn,  and  now  it  can  be  said  that  prac- 
tically every  church  of  the  major  de- 
nominations has  had  its  opportunity  of 
conducting  a radio  chapel. 

Shortly  after  the  radio  station 
started,  arrangements  were  made  with 
the  United  Press  Association  to  obtain 
the  latest  headlines  of  the  day’s  news. 
These  headlines  are  broadcast  each 
evening,  and  are  an  added  feature  to 
the  program.  In  addition,  arrange- 
ments were  made  early  with  the  United 
States  Bureau  of  Markets,  Department 
of  Agriculture,  to  broadcast  the  grain, 
fruit  and  vegetable  and  live  stock 
market  reports.  A review  of  the  New 
York  Stock  Exchange  was  later  added 
to  this  news  report.  The  value  of  this 
service  to  the  city  man  and  the  rural 
resident  was  early  realized,  and  addi- 
tions to  the  broadcasting  news  service 
are  made  from  time  to  time. 

And  then  the  children  were  con- 
sidered. Special  bedtime  stories  and 
music  were  provided,  and  these  are 
broadcast  every  weekday  night. 

The  technical  equipment  at  the  sta- 
tion is,  of  course,  the  most  complete. 
The  antenna  at  KDKA  consists  of  6 
wires,  190  feet  in  length  on  20  foot 
spreaders.  The  antenna  is  supported 
210  feet  above  the  ground  by  a brick 
smoke  stack  at  one  end  and  by  a 100- 
foot  pipe  mast  on  the  9-story  building 
at  the  other  end.  The  operating  room 
and  studio  are  located  on  the  9th  floor 
of  this  building. 

A counterpoise,  which  is  a duplicate 
of  the  antenna  in  construction,  is  placed 
110  feet  beneath  the  antenna.  This 
brings  the  counterpoise  about  15  feet 
below  the  transmitting  set.  The  down 
lead  from  the  antenna  and  the  counter- 
( Continued  on  page  44) 


This  photo  shows  the  transmitting  apparatus  at  the  Radiophone  Broadcaating  Station  KDKA 

at  Bast  Pittsburgh,  Pa. 


Where  melody  heard  by  thousands  in  the  Middle  West  is  born— the  KDKA  studio 
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Leonard— Britton  Bout 

( Continued  from  page  30) 

We  have  “witnessed"  two  boxing  contests 
over  the  wireless,  the  one  last  night  between 
Benny  and  Jack  and  the  heavyweight  contest 
last  year  between  Dempsey  and  Carpentier. 

To  all  intents  and  purposes  we  might  just 
as  well  have  been  right  at  the  ringside  in  both 
cases,  so  far  as  was  concerned  our  ability 
to  follow  the  scraps  blow  by  blow  and  get 
the  real  thrills  that  go  along  with  this  sort  of 
entertainment.  The  announcer  was  very  vivid 
in  his  descriptions  as  the  bouts  progressed 
and  we  could  hear  plainly  the  great  cheering 
of  the  crowds  as  well  as  the  bell  at  the  ring- 
side.— Henry  E.  Marschall,  East  Orange, 
N.  J. 


I for  one  should  like  to  have  more  of  this 
nature,  for  it  is  very  interesting,  especially 
in  large  fights  between  well  known  boxers. — 
L.  D.  Mldcett,  Shirley,  Mass. 


It  was  certainly  great — one  of  the  best 
things  I have  ever  heard  on  my  outfit,  and  I 
have  heard  some  pretty  good  things.  I could 
hear  the  announcer  distinctly  all  over  the 
room  through  the  phones,  hear  the  gong  be- 
tween every  round  and  the  applause  would 
nearly  deafen  you.  There  was  quite  a bit 
of  static  but  the  announcer’s  voice  came  in 
good  and  plain  and  as  I say  perfectly  under- 
standable. I was  in  from  the  second  round 
and  was  sorry  it  ended  in  such  an  abrupt 
manner.  Had  I known  it  was  going  to  be 
broadcast  I should  have  been  on  the  job  from 
the  beginning.  The  announcer  surely  did 
good  work  in  the  contest  and  it  was  next 
thing  to  sitting  by  the  ringside — in  fact,  I 
enjoyed  it  better  and  there  was  no  trouble  in 
imagining  you  saw  the  match,  so  well  did  the 
announcer  give  every  detail. — I.  H.  Kattell, 
Binghamton.  .V. 


While  listening  in  on  my  radiophone  Mon- 
day evening,  I happened  by  chance  on  your 
broadcasting  the  Benny  Leonard  fight.  I 
want  to  tell  you  how  wonderful  it  all  was. 
Your  man  who  broadcast  was  really  wonder- 
ful. It  seemed  as  if  I was  right  there  at  the 
ringside  and  saw  it  all. ' I could  hear  the 
gong  sound  and  the  cheers  of  the  crowd  and 
also  the  whistle  as  plainly  as  if  I were  there. 
— J.  W.  Cadden,  Treasurer,  The  Plaut-Cad- 
den  Company,  Norwich,  Conn. 


Please  permit  me  to  say  that  my  wife,  little 
boy  of  seven,  and  girl  of  twelve  and  myself 
all  enjoyed  the  splendid  broadcasting  of  the 
Britton-Leonard  fight!  from  the 'ringside.  Ev- 
erything came  in  clear  as  a bell.  We  could 
hear  the  gong  and  the  cheering  of  the  mob, 
the  announcer,  etc. — Albert  L.  Plessis, 
Flushing,  L.  I. 


My  family,  my  friends  and  myself  were 
very  careful  and  anxious  listeners  and  we  en- 
joyed every  word  of  k.  I may  say  that  my 
nerves  were  at  the  same  pitch  as  if  I had 
been  sitting  in  the  first  seat  of  the  Velo- 
drome, the  report  was  so  realistic. — Dr.  Jno. 
J.  Peckelis.  Nnvark.  .V.  J. 


The  Britton-Leonard  contest  was  followed 
round  after  round  by  five  interested  listeners 
through  the  medium  of  a simple  crystal  set. 
Mr.  Whke’s  enunciation  was  perfect  and  his 
descriptions  were  very  clearly  given. — E.  M. 
Johnson,  New  York. 

There  was  a crowd  of  us  listening  in  and 
we  heard  each  word  perfectly — heard  the 
gong  plainly  at  the  beginning  and  ending  of 
each  round — could  easily  distinguish  the  noise 
of  the  crowd  at  the  Velodrome,  and  we 
could  even  miake  out  tihe  voice  of  Mr. 
Humphreys,  the  announcer. 

I think  the  plan  of  broadcasting  boxing 
matches  is  wonderful  and  is  the  next  best 
thing  to  being  present  at  the  ringside.  You 
can  count  on  my  vote  and  the  vote  of  my 
friends  as  being  enthusiastically  for  it. — • 
Lester  Gabriel,  Rye,  N.  Y. 


We  received  the  broadcasting  of  the  Leon- 
ard-Britton  fight  in  New  York  with  perfect 
clearness.  As  we  are  located  in  extreme 
northern  New  York  about  twenty  miles  from 
the  Canadian  border  we  consider  it  remark- 
able.— Nicholville  Home  Tel.  Co., 

C.  D.  Babcock,  Owner  and  Manager. 


The  description  of  the  fight  was  very  clear 
and  it  is  the  hope  of  the  many  listeners  that 
were  guests  of  my  son  last  night  for  a repeti- 
tion of  the  next  big  fight. 

My  son,  being  a cripple,  gets  a wonderful 
amount  of  enjoyment  from  all  returns. — 
Daniel  J.  Fullerton,  Brooklyn,  N.  Y. 

Have  had  a radio  outfit  for  several  months 
and  have  enjoyed  your  concerts  and  the  vari- 
ous efforts  you  have  made  to  entertain  your 
audiences.  I have  often  thought  of  writing 
you  to  express  my  appreciation  but  somehow 
have  never  gotten  to  it,  but  today  I feel  so 
enthusiastic  about  the  ringside  report  of  the 
fight  and  want  to  tell  you  that  a small  audi- 
ence in  my  rooms  enjoyed  it  to  the  limit  and 
we  wish  to  express  our  thanks  and  hope 
that  you  will  have  sufficient  encouragement 
from  you  audience  to  do  it  again  and  often. 
— Dr.  A.  G.  Lane,  Clinical  Director,  New 
Jersey  State  Hospital  at  Morris  Plains. 


Benny  Leonard. 

Lightweight 

Champion. 

who  lost 


Just  a line  of  appreciation  of  your  efforts 
in  so  clearly  and  carefully  pronouncing  each 
word  of  your  report  of  the  contest  last  night. 
You  certainly  handled  your  end  of  the  affair 
in  splendid  shape  and  it  was  a very  enjoyable 
evening  all  around.  I could  hear  the  many 
cries  of  the  crowd,  etc.,  which  was  very  in- 
teresting.— Andrew  Wallace,  Jr.,  Brook- 
lyn, N.  Y.  

It  certainly  was  a dandy  entertainment. 
The  family  enjoyed  rt  immensely. — J.  V. 
Finan,  New  York. 


I had  four  of  my  neighbors  in,  and  they 
also  enjoyed  the  service  you  so  kindly  ren- 
dered. 

Keep  it  up,  it’s  fine. — W.  J.  Donovan, 
Newark,  N.  J.  

The  announcer’s  description  of  the  fight 
was  perfect.  I trust  more  sporting  events 
will  have  your  consideration  for  broadcast- 
ing.— Udo  M.  Reinacii,  Secretary  Schulte 
Retail  Stores,  New  York. 


The  returns  were  very  realistic,  due  to  the 
wonderful  and  competent  way  the  announcer 
made  his  delivery  of  the  fight  direct  from  the 
ringside.  Radio  will  become  dearer  and 
closer  to  us  as  the  years  go  by,  if  this  class 
of  broadcasting  is  lived  up  tfo.  At  times  you 
could  almost  hear  the  crowd  cracking  the 
peanut  shells  and  with  cheering  of  the  crowd 
and  the  ring  of  the  gong  all  one  had  to  do 
was  to  shut  his  eyes  and  be  simply  carried 
to  the  fight,  to  feel  as  if  he  was  at  the  ring- 
side. “I  want  some  more.” — Charles  H. 
Tisserandy,  Newark,  N.  J. 


While  listening  to  you  broadcasting  the 
Benny  Leonard  vs.  Jack  Britton  fight  Monday 
night  I wanted  to  tell  you  if  was  so  good  that 
it  seemed  to  me  that  I was  right  there. 

I am  crippled  and  cannot  go  out  and  I en- 
joyed it  very  much  and  I think  that  you 
cheer  other  shut-ins  like  me. — Fred  Baech- 
ler,  Newark,  N.  J. 

( Continued  on  page  44) 


Digitized  by  LjOOQle 


“I  Take  My  Pen  in  Hand  toTell  You — ” 

Correspondents  Report  Their  Pleasure  and  Profit  in  Broadcast  Programs. 

Each  Home  Finds  New  Reasons  for  Listening  In.  Gratitude  Moves  Many 
to  Express  Their  Appreciation  in  Written  Words  of  Thanks 


Our  little  girl  has  to  go  to  bed  early 
at  night  and  of  course  it  is  impossible 
for  us  to  trot  off  to  places  of  amuse- 
ment. There  are  thousands  of  others 
in  the  same  boat  and  I am  sure  that 
the  radio  programs  sent  out  by  you 
have  been  the  means  of  making  the 
evenings  spent  at  home  much  more  en- 
joyable to  those  who  take  advantage 
of  them  than  they  ever  were  before. 

George  Mac  Arthur, 
Washington,  D.  C. 


I have  320  children  somewhat  under 
my  care  at  the  Leake  and  Watts  Or- 
phan House  at  Yonkers,  N.  Y.,  and  I 
have  recently  organized  a Radio  Club. 
After  our  brief  business  session  of  last 
evening  I connected  up  two  pair  of 
head  sets  and  each  member  of  the  club 
had  several  chances  to  listen  in.  The 
entertainment  was  greatly  enjoyed  by 
all,  and  the  entire  radio  club  instructs 
me  to  convey  its  thanks  and  apprecia- 
tion to  WJZ.  Later,  when  we  get  a 
larger  receiver  and  loud  speaker  our 
entire  family  of  several  hundred  chil- 
dren will  be  able  to  have  the  entire 
program. 

Robert  S.  Tucker, 
Yonkers,  N.  Y. 


Last  week  while  you  were  playing 
that  snake  charming  music,  my  outfit 
went  dead,  and  when  I looked  at  my 
aerial  I found  a snake  on  my  lead-in, 
so  you  see  music  hath  charms.  The 
snakes  are  full  of  electricity — who 
knows  they  might  have  receivers. 

J.  L.  McPherson, 

R.  F.  D.,  Shelton,  Conn. 


We  are  middle-aged  people  to  whom 
the  movies  do  not  appeal  and  it  is  a 
real  pleasure  to  sit  quietly  at  home  in 
the  evening  and  listen  to  good  music 
and  interesting  talks  such  as  you  are 
sending  out,  especially  as  my  husband’s 
eyes  will  not  allow  him  to  read  much 
in  the  evening. 

Mrs.  E.  W.  Beach, 
East  Orange,  N.  J. 


Send  your  impressions  in  the 
form  of  a letter  to  The  Wireless 
Age.  Be  sure  to  tell  about  your 
more  interesting  and  unusual  expe- 
riences. Write  on  one  side  of  the 
paper,  not  over  300  words.  Address 
them  to  Letter  Editor,  Wireless 
Age,  326  Broadway,  New  York  City. 


In  order  to  show  my  appreciation 
and  encourage  this  new  and  most  won- 
derful discovery,  I will  be  glad  to  sub- 
scribe $25.00  if  you  can  get  nine  others 
to  do  the  same,  to  donate  a big  radio 
machine  to  some  orphan  asylum  in 
New  York.  Seems  to  me  this  could  be 
“sold”  to  the  “fans”  by  an  announce- 
ment over  your  service. 

Joseph  A.  Klein, 
New  York. 

Just  a word  to  let  you  know  that  I 
have  received  your  radio  concerts  re- 
cently and  was  pleased,  only  I could 
not  hold  you  on  account  of  other  cities 
nearby  operating  at  same  time.  We 
hope  to  hear  your  concerts  again.  I 
have  a two-step  amplifier  and  receive 
concerts  from  KDKA,  WPB.WGY, 
WWJ,  WCX,  WGR,  also  from  NOF 
Naval  Station  at  Anacostia,  D.  C. 

Arthur  Lee  Ross, 
Port  Elgin,  Ont.,  Canada. 


Please  accept  thanks  for  the  very  ex- 
cellent radio  programme  which  my 
family  and  some  friends  had  the  pleas- 
ure of  listening  to  last  evening.  This 
town  is  situated  in  the  Ottawa  Valley, 
about  two  hundred  and  twenty-five 
miles  north-west  of  Montreal,  but  the 
transmission  was  perfect  and  left  noth- 
ing to  be  desired.  I only  fitted  up  my 
apparatus  on  Saturday  last  and  your 
concert  of  Sunday  night  was  the  first 
we  had  the  opportunity  of  listening-in 
on. 

E.  A.  Dunlap, 
Pembroke,  Ont.,  Canada. 


I think  your  concerts  are  very  good 
indeed;  you  speak  very  plain.  Could 
you  tell  us  where  we  can  get  a bulb? 
We  cannot  hear  your  concerts  now  as 
we  have  no  bulb.  We  are  very  anxious 
to  hear  your  concerts,  too,  as  they 
are  very  good.  I always  enjoy  them 
as  I am  only  eleven  years  of  age  and  I 
just  love  music.  I have  a brother  and 
mother  and  father  who  enjoy  the  con- 
certs very  much. 

Madeline  Hagen. 

Brooklyn.  N.  Y. 


Having  just  taken  the  receivers  from 
my  ears,  I wish  to  say  that  merely 
writing  a letter  to  you  can’t  come 
within  a thousand  miles  of  expressing 
the  joy  and  pleasure  I find,  also  the 
rest  of  my  family,  in  being  privileged 
to  sit  night  after  night  and  listen  to 
such  grand  concerts  and  such  enter- 
taining and  instructive  talks. 

It  surely  is  the  wonder  of  the  age 
as  it  hardly  seems  possible  that  with  a 
few  feet  of  copper  wire  wound  on  a 
pasteboard  tube  and  a few  other  little 
insignificant  things  one  is  able  to  hear 
a male  quartet  humming  a few  miles 
away,  as  I heard  tonight.  It’s  almost 
uncanny,  but  it’s  a fact. 


I met  with  considerable  opposition 
at  first,  on  account  of  expense,  and  the 
time  devoted  to  the  construction  of  the 
bunch  of  junk  (apparently)  which  re- 
produces the  entertainment  every 
night,  but  now  almost  every  time  I 
want  to  listen  in  mother  has  beat  me  to 
it,  and  of  course  now  dad  has  to  wait. 
My  kid  goes  to  sleep  every  night  with 
the  receivers  on  his  head,  then  Dad 
sneaks  in  and  listens  to  the  tag  end. 
Its  great,  wonderful !— and  I wish  to 
personally  thank  you  or  whoever  is 
responsible. 

C.  G.  Smith, 
East  Orange,  N.  J. 


At  my  home  here  in  Clifton  we 
have  four  simple  crystal  sets  that  have 
received  several  different  radio  sta- 
tions. Three  sets  are  installed  in  bed- 
rooms and  one  in  the  living  room. 
While  convalescing  from  scarlet  fever 
— for  which  reason  I dictate  this 
letter — I am  enjoying  listening  to 
WJZ’s  broadcasting  in  detail.  It  seems 
as  though  you  are  using  a wonderful 
opportunity  to  put  over  things  to  the 
public  that  they  would  not  listen  to 
otherwise.  The  “Milk  Bottle”  talk  was 
fine.  I like  your  idea  of  religious  ser- 
vice on  Sunday  afternoons,  and  wish 
there  could  be  even  more  of  the  good 
sacred  music. 

William  A.  Robbins, 
Clifton,  N.  J. 
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Radio  Relief  for  the  Ailing 

( Continued  from  page  36) 

This  radio  service  will  be  part  of  the 
hospital  treatment,  and  will  be  given 
without  extra  charge. 

L.  J.  Frank,  superintendent,  states: 
“The  effect  on  the  patient  is  bound  to 
be  good,  and  will  in  my  opinion  facili- 
tate his  recovery.  It  will  be  of  special 
value  to  those  patients  who  will  be 
in  separate  rooms,  as  it  will  obviate 
lonesomeness  when  there  are  no  visi- 
tors. It  will  also  be  of  help  to  cases 
of  chronicity,  where  the  patients  are 
required  to  remain  in  the  hospital  for 
a long  time.” 

The  New  York  Post-Graduate 
Medical  School  and  Hospital  likewise 
intends  to  utilize  radio.  S.  H.  Wad- 
hams,  executive  officer  told  me : 
“Steps  have  been  taken  to  install  a 
radio  service  for  the  use  of  the 
patients  in  our  wards.  How  extensive 
this  installation  will  be  will  depend 
upon  the  generosity  of  the  benefactor 
who  has  volunteered  to  pay  for  the 
installation.  You  may  depend  upon 
the  Hospital’s  interest  in  the  possi- 
bilities of  the  radiophone  as  an  assist- 
ance in  solving  a feature  of  the  nurs- 
ing problem  that  confronts  it.” 

Dr.  A.  J.  Barker  Savage,  superin- 
tendent of  the  Broad  Street  Hospital, 
told  me  that  a complete  radio  installa- 
tion is  to  be  made  in  the  new  building 
for  which  the  hospital  recently 
secured  funds.  “We  want  to  do  any- 
thing that  will  add  to  the  patients’ 
happiness,”  said  Dr.  Savage,  “and  radio 
will  do  it  as  nothing  else  can. 
I am  very  much  in  favor  of  it.”  The 
hospital  is  located  in  the  financial 
center  of  New  York  City,  and  its  list 
of  directors  is  an  imposing  one,  in- 
cluding some  internationally-known 
names  of  prominent  financiers.  The 
expense  of  the  radio  equipment  for 
the  new  hospital  will  be  borne  by  the 
directors,  who  pledged  their  support 
after  listening  to  a vigorous  plea  by 
Dr.  Savage  at  a recent  meeting  of  the 
board. 

Many  of  the  Government  hospitals 
in  which  are  wounded  and  disabled 
veterans  consider  radio  to  be  vital  in 
improving  the  mental  condition  of 
their  patients.  The  Fox  Hills  Hospital 
was  one  of  the  first  to  utilize  radio, 
securing  a Signal  Corps  set,  and  other 
hospitals  in  all  parts  of  the  country 
followed  suit.  The  local  posts  of  the 
American  Legion  in  many  cases  raised 
the  funds  for  the  radio  equipment. 
In  El  Paso,  Tex.,  the  Veterans  of 
Foreign  War-,  only  recently  provided 
the  William  Beaumont  Hospital  there 
with  receiving  equipment. 

Probably  there  is  but  one  handicap 
to  radio  from  the  doctor’s  point  of 
view.  That  is  the  fact  that  the  best 


and  most  interesting  concerts  are 
broadcast  after  eight  o’clock  at  night. 
Several  doctors  told  me  that  this  was 
just  the  hour  when  they  expected  their 
patients  to  be  settling  for  a long  sleep. 
“Give  us  more  concerts  in  the  after- 
noon,” they  pleaded,  in  substance. 
“The  phonograph  records  are  fine, 
and  they  come  over  well,  but  the  major 
interest  is  in  the  personal  performances 
that  take  place  in  the  evening.  In 
many  cases  the  effect  on  the  patient  is 
well  worth  an  extra  hour  or  so  of 
sleep,  but  if  that  effect  could  be  had 
in  the  afternoon  instead  of  the  even- 
ing it  would  be  even  greater.” 

Which  is  respectfully  submitted 
here  to  the  broadcasting  stations,  with 
the  hope  that  they  may  increase  their 
already  great  humanitarian  work  for 
those  who  are  ill. 


K D K A 


( Continued  from  page  41) 


poise  lead  are  made  up  of  8 strands  of 
No.  14  copper  wire  equally  spaced 
around  1)4  in.  diameter  wooden 
spacers.  The  natural  period  of  this 
aerial  system  is  approximately  412 
meters.  A series  condenser  of  .0005 
mfd.  capacity  is  used  in  series  with 
antenna  and  sufficient  loading  induct- 
ance added  to  obtain  the  desired  wave 
length  of  360  meters. 

A series  condenser  is  shunted  by  the 
radio  frequency  choke  coils  of  10  milli- 
henries inductance  in  series  with  a 
megohm  resistance,  to  drain  off  any 
static  charge  that  might  accumulate  on 
the  antenna  when  insulated  from  the 
ground  by  the  series  condenser.  The 
high  frequency  resistance  of  the  an- 
tenna system  at  360  meters  wave  length 
is  approximately  12  ohms,  a large  per- 
centage of  which  is  radiation  resistance. 
The  antenna  current  at  500  watts  is  6.5 
amperes  and  at  1 kw.  9 amperes. 

The  power  equipment  used  at 
KDKA  consists  of  two  2 kw.  motor 
generator  sets  with  250  volts  D.  C. 
motors.  The  generators  are  of  special 
design  for  2,000  volts  D.  C.  employing 
two  armature  windings  and  two  com- 
mutators permanently  connected  in 
series. 


Radio  Helps  Sell  House 

"'^^'HEN  he  found  that  a house  in 
' ’ Dallas,  Tex.,  while  in  good  con- 
dition, was  not  modern  enough  to 
attract  good  bids,  a real  estate  opera- 
tor there  installed  a radio  receiving 
set  and  advertised  that  it  would  go 
with  the  house.  Advertisements  in 
the  papers  brought  many  replies,  and 
he  sold  the  house  at  a profit. 


Leonard-Britton  Bout 

( Continued  from  page  42) 

Our  entire  family  listened  in.  Andrew 
White’s  announcing — amidst  the  continual  up- 
roar and  din  of  the  enthusiastic  boxing  fans 
assembled  at  the  Velodrome — was  perfectly 
audible.  We  thoroughly  enjoyed  his  intro- 
duction and  discussion  prior  to  the  com- 
mencement of  the  contest ; that  is,  his 
comments  as  to  the  notables  present  and 
other  information  such  as  Jack  Dempsey’s 
Palm  Beach  Suit;  his  detailed  and  intelligent 
point-to-point  presentation  of  the  champion- 
ship contest  itself ; and  his  final  announce- 
ment of  the  most  unfortunate  conclusion  of 
the  contest.  In  fact,  we  “ate”  every  word 
that  came  to  us  over  the  phones ! — Beatrice 
E.  Weiss,  Newark,  N.  J. 


On  behalf  of  the  radio  fans  of  the  New 
York  Fire  Department,  permit  me  to  con- 
gratulate you.  It  was  an  excellent  descrip- 
tion, vividly  described,  and  those  who  were 
fortunate  enough  to  possess  a wireless  equip- 
ment in  the  different  fire  houses  were  highly 
elated  over  the  success  of  this  feature  of 
your  broadcasting. 

Trusting  you  will  experiment  further  along 
this  line,  I remain — Val  Fendrich, 

Chief,  Bureau  of  Fire  Alarm  Telegraph, 
City  of  New  York  Fire  Department. 


We  received  your  broadcasting  of  the 
Leonard-Britton  fight  very  clearly  and  dis- 
tinctly. After  I put  my  hat  on  to  go  to  the 
store,  I walked  100  feet  and  a young  man 
called  out  of  a window  to  me  that  Britton 
had  won.  I went  two  blocks  to  the  bakery 
and  two  men  were  having  coffee,  also  an 
argument  over  Mr.  Haley’s  decision  of  the 
fight — Mr.  and  Mrs.  Grant,  New  York. 


I beg  to  take  this  opportunity  of  compli- 
menting you  on  the  very  excellent  broad- 
casting of  the  details  of  the  Britton-Leonard 
fight.  I received  every  detail  perfectly.  I 
could  even  hear  the  whistle  and  gong  and 
the  cheers  and  comments  at  the  ringside. — 
Fred  N.  Bunger,  Director,  Lutheran  Hos- 
pital of  Manhattan. 


On  behalf  of  about  seventy-five  or  more 
enthusiastic  fight  fans  who  gathered  at  our 
place  of  business  last  night  to  hear  the  re- 
turns of  the  Leonard-Britton  fight,  we  wish 
•to  thank  you  and  those  responsible  for  the 
broadcasting  of  this  most  interesting  event. 

The  manner  in  which  the  bout  was  de- 
scribed was  indeed  very  interesting  and  with 
■the  exception  of  the  fact  that  we  could  not 
actually  see  what  was  going  on,  it  was  ex- 
pressed among  those  present  that  it  was  the 
“next  best  thing  to  seeing  the  real  fight.”— 
D.  A.  Sanders,  Nyack,  N.  Y. 


We  want  to  compliment  you  in  the  highest 
phrase  on  the  clarity  of  your  announcer, 
whose  enunciation  is  splendid  and  whose 
nerves  must  be  of  cast  iron  to  broadcast  in 
the  cool  manner  of  his  delivery.  At  the  time, 
in  both  places,  were  other  receivers  than  our- 
selves and  our  guests  were  highly  enthused 
and  I am  sure  they  all  will  be  “fans”  due 
to  this  spendid  work  on  your  part. — R.  V. 
Colton,  Pres.,  H.  Schwerin,  Secy., 

Vernart  Mfg.  Corp. 
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What  Radio  Means 
to  the  Blind 

Institutions  in  All  Parts  of  the  Country  Tell 
The  Wireless  Age  of  Radio’s  Immense  Value 
to  Them — Great  Field  for  Radio  Fans’ 
Charity — Every  Blind  Person  Should  Be 
Within  Reach  of  a Receiving  Set 


THERE  is  just  one  big  charitable 
thing  that  the  readers  of  The 
Wireless  Age  can  do  and  that  is 
provide  funds  for  the  installation  of 
radio  receiving  apparatus  in  their  local 
institutions  for  the  blind.  Radio  for 
the  blind  is  a humanitarian  enterprise 
carrying  benefits  such  as  no  other 
modern  activity  possesses  for  them, 
and  every  blind  person  should  be  able 
to  profit  to  the  fullest  extent  from  it. 

Such  was  the  conclusion  when  Ward 
Seeley’s  article,  “Radio  Blesses  the 
Lives  of  the  Blind,”  was  submitted  for 
publication  in  the  July  issue,  and  ample 
confirmation  has  come  since  then. 
Many  organizations  for  the  blind  have 
written  their  appreciation  and  told  of 
their  great  desire  to  bring  the  music, 
news  and  entertainment  of  the  world 
into  the  lives  of  their  people  by  radio. 

From  all  parts  of  the  country  have 
come  new  tributes  to  the  service  of 
the  radio  telephone  to  the  blind,  who 
find  that  for  the  first  time  in  all  history 
they  can  be  just  as  up-to-date  and  well 
informed  as  sighted  persons,  and  at 
no  annoyance  to  others. 

What  is  probably  the  most  progress- 
ive and  best  known  of  all  institutions 
for  the  blind  is  the  Pennsylvania  In- 
stitution for  the  Instruction  of  the 
Blind,  at  Overbrook,  Pa.,  which  has 
been  doing  some  quite  remarkable 
educational  work.  O.  H.  Burritt,  prin- 
cipal, writes  as  follows : 

We  have  no  means  of  knowing  just  how 
many  blind  in  Philadelphia  and  its  environs 
have  installed  radio  receiving  sets,  but  we  do 
know  that  a number  of  them  have  done  so 
and  that  a very  considerable  number  would 
welcome  the  installation  of  receiving  appa- 
ratus that  would  permit  them  to  keep  in  touch 
with  current  events  and  listen  to  music,  lec- 
tures, sermons  and  all  material  that  is  being 
broadcasted.  You  can  readily  see  that  the 
radio  receiving  apparatus  is  a great  boon  to 
blind  people  and  will  keep  them  in  touch  with 
the  movement  of  modern  life. 

An  extremely  important  factor  in  making 
this  invention  available  for  blind  people  is  to 
bring  it  within  their  reach  financially;  for  a 
great  majority  of  blind  people  are  themselves 
poor,  or  are  members  of  families  that  have 
little  to  do  with. 


So  far  as  this  school  is  concerned,  we  have 
been  looking  into  the  possibilities  of  install- 
ing a receiving  apparatus  that  will  meet  our 
needs.  We  haven’t  gotten  very  far  with  the 
plan ; partly  because  we  have  not  yet  worked 
out  a satisfactory  method  of  installation;  and, 
partly,  probably  chiefly,  because  of  the  cost 
of  installation  and  maintenance. 

It  is  probably  true  that  radio  may  prove 
to  be  a greater  boon  than  the  invention  of 
Braille  type.  However,  I doubt  this  state- 
ment. The  truth  seems  to  me  rather  to  be 
that  the  invention  and  perfection  of  radio 
apparatus  is  a very  helpful  supplement  to  the 
embossed  page.  It  is  also  probably  true  that, 
granting  the  perfection  of  radio  apparatus 
and  its  production  at  a reasonable  figure,  a 
larger  number  of  blind  people  can,  through 
this  medium,  be  just  as  up-to-date  as  any 
one  else — which  is  utterly  impossible  under 
the  existing  conditions  because  of  the  expense 
and  time  involved  in  the  production  of  em- 
bossed literature. 

We  have  a blind  population  in  this  insti- 
tution of  two  hundred.  We  are  very  much 
interested  in  the  installation  of  radio  receiving 
apparatus  and  shall  install  such  as  soon  as 
we  can  find  a satisfactory  outfit  that  is 
within  our  means. 

This  excellent  letter  is  typical  of  the 
situation  in  the  great  majority  of 
organizations  working  with  blind 
people.  Lack  of  funds  prevents  them 
from  immediate  realization  of  their  de- 
sire to  give  their  people  the  great  bene- 
fits of  the  radio  telephone.  The  several 
institutions  that  already  have  receiving 
sets  are  enthusiastic.  S.  M.  Green, 
superintendent  of  the  Missouri  School 
for  the  Blind,  St.  Louis,  writes  as  fol- 
lows: 

Wc  installed  a radio  receiving  set  in  Feb- 
ruary and  have  found  it  of  the  greatest  pos- 
sible interest  to  our  pupils.  It  helps  to  solve 
the  one  ever  present  problem  of  keeping  the 
blind  in  touch  with  current  events. 

Another  school  that  has  been  pro- 
vided with  apparatus  is  the  Connecticut 
Institute  for  the  Blind,  Hartford, 
whose  superintendent  A.  L.  Curado, 
writes : 

We  have  a large  size  Westinghouse  wire- 
less outfit  with  Magnavox  and  two  steps  of 
amplification  which  has  proved  very  satisfac- 
tory and  has  given  a great  deal  of  enjoyment 
to  some  of  our  blind  people. 
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Blind  ffirls  in  the  New  York  Lighthouse  for 
the  Blind,  which  has  just  been  presented 
with  a receiving  set,  are  fascinated  with  it 


We  also  suggest  that  some  special  method 
of  teaching  the  average  blind  person  the 
international  wireless  code  be  discussed  in 
your  paper. 

In  reply  to  the  last  paragraph  of  this 
letter  it  was  pointed  out  that  the  Mar- 
coni-Victor  wireless  code  instruction 
records  are  ideal  for  teaching  the  blind. 

Several  schools  are  now  installing 
instruments,  and  have  not  as  yet  had 
time  to  operate  them.  The  Florida 
School  for  the  Deaf  and  the  Blind,  St. 
Augustine  states: 

We  are  now  installing  two  receiving  ra- 
dio sets  in  this  school  for  the  benefit  of  our 
blind  people.  We  hope  to  have  these  sets 
ready  and  in  operation  before  the  opening  of 
the  next  term  of  school. 

From  the  northern  border  of  the 
country  comes  almost  the  same  word, 
H.  J.  Menzemer,  President  of  the 
Montana  School  for  the  Deaf  and 
Blind,  Boulder,  writing : 

We  are  a small  school  and  do  not  feel  that 
we  can  afford  a very  expensive  outfit;  but 
we  do  hope  to  install  one  during  the  coming 
year  and  this,  we  hope,  will  take  the  place 
of  newspaper  reading,  and  also  the  place  of 
concerts  of  which  our  little  town  affords  all 
too  few.  We  have  twenty-eight  in  our  Blind 
Department. 

In  Iowa,  the  Iowa  College  for  the 
Blind,  Vinton,  is  considering  an  in- 
stallation, and  is  still  studying  the 
possibilities,  particularly  financial,  for 
F.  E.  Palmer,  superintendent,  has  no 
doubts  of  the  great  assistance  radio  is 
to  the  blind.  He  writes: 

I am  very  much  interested  in  the  propo- 
sition of  installing  a receiving  set  at  the 
Iowa  College  for  the  Blind,  and  I shall  rec- 
ommend that  such  installation  be  made  pro- 
viding the  cost  is  not  too  great. 

We  have  about  one  hundred  and  fifty  peo- 
ple here  who  would  take  advantage  of  such 
a service,  and  I feel  sure  that  it  would  be  of 
real  service  to  the  blind. 

( Continued  on  page  96) 
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What  Newspaper  Editors  Say 

Press  Comment  Shows  Public  Attention  Is  Focused  on 
Programs  Rather  than  on  Mystery  of  Radio  Itself 


ARE  people  more  interested  in  the 
mysteries  of  wireless  itself,  or 
' in  the  material  broadcasted  via 
the  wireless  telephone? 

An  interesting  question,  likely  to 
provoke  debate  whenever  asked.  It 
has  been  asked  many  times  recently 
in  the  nation’s  press,  many  editors 
have  commented  upon  it.  The  opinion 
of  the  majority  of  them  seems  to  be 
that  the  people  now  are  more  inter- 
ested in  what  is  being  given  them  over 
the  radio  telephone,  than  in  the  radio 
telephone  itself. 

There  was  a time,  they  say,  and 
not  many  months  ago,  when  the 
reverse  was  true,  but  the  novelty  has 
worn  off,  they  add,  and  such  an  atti- 
tude exists  no  longer. 

This  confirms  the  opinion  of  the 
writer  of  the  article  on  the  successful 
broadcasting  of  the  Leonard-Britton 
boxing  exhibition  in  New  York  City, 
which  appears  in  this  issue  of  The 
Wireless  Age.  He  maintained  that 
in  the  course  of  his  observation  of 
New  York  crowds  he  was  impressed 
with  the  fact  that  the  people  were 
more  attentive  to  the  results  of  the 
boxing  match  than  to  the  radio  tele- 
phone. 

But  the  Bucyrus  (0)  Forum  be- 
lieves the  opposite  is  true.  Headlining 
an  editorial  “A  Radio  Mystery”  it 
says : 

What  the  radio  fans  really  are  interested 
in,  is  the  mysterious  wireless  itself,  rather 
than  what  they  hear  by  Hertzian  waves. 

The  wireless  has  a basic  and  universal 
appeal  because  it  is  closely  allied  with  the 
supernatural,  even  the  uncanny. 

The  history  of  wireless  began  70  or  80 
years  ago  with  the  experiments  in  electro- 
magnetic induction  by  Faraday,  an  English- 
man, by  trade  a bookbinder. 

Birth  of  Radio 

Heinrich  Hertz,  German  professor,  came 
along  later  and  in  1886  made  amazing  dis- 
coveries about  an  electric  spark  bridging  a 
gap  or  break  in  a wire. 

Scientific  minds  immediately  began  work- 
ing on  the  problem  of  making  the  electric 
wave  jump  thousands  of  miles  instead  of  an 
inch  or  so. 

People  discussed  the  sanity  of  Sir  William 
Crookes  when,  in  1892,  he  predicted  the  com- 
ing of  actual  communication  by  wireless. 

In  1901  Marconi,  brilliant  young  Italian, 
sent  the  first  wireless  messages  across  the 
Atlantic— the  letter  "S,”  in  code. 

Many  readers  will  recall  the  wireless  tele- 
graph craze  that  followed  among  boys — also 
their  antiquated  equipment  including  the 
coherer  and  decoherer,  which  few  youthful 
radio  fans  of  1922  ever  heard  of.  Radio 
equipment  now  in  use  will  be  just  as  obsolete, 
21  years  hence. 


Assuming  the  other  attitude  a writer 
in  the  Detroit  (Mich.)  Farmer,  de- 
clares that  as  the  radio  telephone 
gradually  assumes  its  place  “in  the 
world  of  activities  we  will  come  to 
be  more  and  more  dependent  upon  it." 
He  writes  in  part: 

In  1897,  just  twenty-five  years  ago,  Mar- 
coni made  the  remark  in  reply  to  a query 
that  if  sufficient  power  were  obtainable  and 
a large  enough  antenna  erected  it  might  be 
possible  to  transmit  messages  a distance  of 
twenty  miles  through  the  air.  Today  there 
are  boys  in  the  United  States,  some  of  them 
as  young  as  twelve  and  fourteen  years  who 
think  very  little  of  carrying  on  a wireless 
communication  with  their  friends  four' and 
five  hundred  miles  away. 

When  the  radio  telephone,  and  especially 
the  telephone  broadcasting  stations  first  came 
into  use  there  were  only  a few  amateurs  and 
the  operators  of  the  so-called  commercial 
stations  to  listen  to  the  music  and  lectures 
that  were  thrown  out  into  the  air.  From 
the  very  first  the  concerts  and  programs 
have  been  of  the  highest  order  and  well 
worth  listening  to  and  the  added  interest 
of  knowing  that  they  have  come  hundreds 
of  miles  through  space  made  them  all  the 
more  entertaining.  Today  there  are  nearly 
one  hundred  high  powered  radio  telephone 
broadcasting  stations  which  serve  the  public, 
wherever  they  may  be,  with  music,  lectures, 
weather  forecasts,  news  of  the  world,  base 
ball  scores,  church  services,  etc.,  and  what 
was  in  the  beginning  merely  an  experiment 
or  an  interesting  form  of  amusement  is  fast 
becoming  almost  a necessity.  Some  say  it 
is  merely  a fad  that  has  taken  the  country 
by  storm  which  will  die  out  in  time,  but  this 
is  not  true.  It  was  bound  to  come  as  soon 
as  the  radio  telephone  reached  the  proper 
state  of  perfection  and  now  that  it  has  come 
it  is  here  to  stay.  As  it  gradually  assumes 
its  place  in  the  world  of  activities  we  will 
come  to  be  more  and  more  dependent  upon 
it.  It  may  be  a good  many  years  before  the 
radio  telephone  is  used  to  any  great  extent 
for  inter-communication  in  the  manner  of 
the  wire  telephone  of  today  but  it  will  be  of 
increasing  importance  as  a means  of  com- 
municating news,  entertainments,  business 
affairs,  etc.,  from  central  broadcasting 
stations. 

Launching  into  a descriptive  opin- 
ion as  to  what  the  future  of  radio 
holds,  the  Ashtabula  (0.)  Beacon, 
paints  a picture  of  the  various  uses 
to  which  radio  will  be  put. 

Editorially  it  says: 

It  would  require  a most  active  imagination 
to  see  what  the  radio  will  do  in  the  future. 
The  infant  colossus  has  already  bridged  con- 
tinents and  seas  and  threatens  to  become  a 
part  of  the  existence  of  every  American 
family  that  can  afford  a cheap  and  simple 
receiving  mechanism. 


With  the  manufacture  of  tiny  receiving 
sets  no  larger  than  watches  and  purses  the 
possibilities  of  the  contrivance  stagger  the 
serious  mind  and  provide  a glorious  field  of 
fancy  for  the  imagination.  It  has  already 
been  suggested  that  the  henpecked  husband 
and  the  small  boy  will  lose  the  small  privacy 
absence  from  the  domestic  hearth  now 
affords.  Equipped  with  an  ear-piece  they 
will  be  constantly  under  orders  from  the 
family’s  directing  genius  at  home. 

Managers  will  develop  baseball  into  a sort 
of  outdoor  chess  by  keeping  in  constant 
liaison  from  the  bench  with  men  on  the  field, 
and  the  rule  that  bars  coaches  from  the 
gridiron  cannot  hinder  directions  by  phone. 
Mothers  visiting  of  an  evening  may  croon 
a lullaby  to  a still  yowling  babe  at  home, 
and  taxi  drivers  be  entertained  by  conversa- 
tions from  the  tonneau  in  the  darkness  of 
night. 

The  possibilities  of  radio  leaves  most  of 
us  in  such  a state  that  we  dare  not  contra- 
dict even  the  wildest  predictions  made  and 
we  expect  to  read  every  day  of  something 
more  surprising  than  anything  yet  made 
public,  of  what  wireless  can  do. 

Assuming  the  popular  attitude  that 
people  now  have  “developed”  to  the 
point  wherein  they  take  an  active  in- 
terest in  what  is  being  broadcast,  the 
Berkeley  (Cal.)  Gazette,  prints  an 
editorial  telling  “What  Radio  is  Good 
For.”  It  gives  as  its  opinion  the 
following : 

Only  Senders  Limited 

With  everybody  going  in  for  the  radio 
telephone  fad,  it  is  well  for  the  public  to  get 
clearly  in  mind  just  what  the  radio  is  good 
for.  Secretary  Hoover  has  pointed  out  its 
limitations  along  with  its  advantages.  The 
wireless  phone,  he  explains,  will  never  be 
used  generally  for  purposes  of  communica- 
tion between  individuals,  as  the  ordinary 
telephone  is.  Such  use  would  be  impossible 
without  individual  wave-lengths  in  every 
case,  corresponding  to  individual  wires,  and 
there  are  not  enough  different  wave-lengths 
to  go  around.  It  is  necessary  to  divide  the 
wave-lengths  among  large  groups  and  in- 
terests, if  everybody  is  to  be  taken  care  of, 
and  that  bars  promiscuous  conversation. 

Aside  from  government  use,  however, 
there  is  left  a definite  and  broad  field  for 
wireless  use.  It  involves  “the  spread  of  cer- 
tain predetermined  material  of  public  in- 
terest from  central  stations.”  This  will  be 
limited  to  news,  education,  entertainment  and 
commercial  purposes  and  other  matters  that 
may  happen  to  be  important  to  large  groups 
at  the  same  time. 

Senders,  therefore,  must  be  limited.  But 
receivers  may  be  unlimited.  The  “broadcast- 
ing” will  be  done  from  certain  licensed  and 
controlled  centers,  and  anybody  who  wants 
to,  may  buy  a receiver  and  “listen  in”  to 
whatever  interests  him. 
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rIE  radio  audience  is  no  different  than  the  con- 
cert, opera  or  vaudeville  audience.  It  is  com- 
posed of  the  same  people  and  whatever  pleases  them 
out  of  their  homes  will  please  them  in  their  homes ” 


Carolyn  Beebe 

Founder  of  the  New  York  Chamber  Music  Society 
Tells  Paul  S.  Gautier  of  Her  Faith  in  Radio 


THE  fame  of  the  New  York 
Chamber  Music  Society  had 
spread  rapidly  throughout  the 
country  within  the  past  year  so  that 
when  it  was  announced  that  Carolyn 
Beebe,  founder  of  the  Society  and  her- 
self a noted  pianiste,  would  play  over 
the  radio  telephone,  the  radio  public 
listened  unusually  attentively.  Fol- 
lowing the  performance  of  Miss  Beebe 
at  WJZ  hundreds  of  letters  of  appre- 
ciation of  her  work  were  written. 

It  has  not  been  long  since  chamber 
music,  including  even  the  string  quartet 
and  the  trio,  was  the  most  neglected  of 
the  tonal  arts  in  the  United  States.  As 
the  pioneer  of  chamber  ensemble,  Miss 
Beebe  has  done  much  to  completely 
draw  away  the  veil  of  prejudice  which 
formerly  surrounded  this  branch  of 
music. 

Of  the  radio  performance  itself  of 
Miss  Beebe  and  the  resultant  pleasure 
which  it  gave,  little  need  be  said  here ; 
the  satisfaction  it  produced,  as  those 
who  listened  in  know,  was  the  same 
satisfaction  that  always  comes  from 
hearing  a true  artist. 

But  it  is  of  interest  to  note  here  the 
comments  and  the  opinions  of  Miss 
Beebe  about  the  radio  telephone.  Miss 
Beebe  believes  that  the  radio  telephone 
is  an  accurate  transcriber  of  music ; 
in  other  words  the  tone  transmission  is 
perfect. 

“For  that  reason,”  she  told  me,  “I 
believe  that  radio  will  become  valuable 
to  art.” 

And  when  a statement  of  this  kind 
comes  from  a woman  who  loves  art  as 
much  as  Miss  Beebe  and  who  knows 
music  as  well  as  she  does,  it  embodies 
as  high  a recommendation  of  the  value 
of  the  radiophone  to  society  as  could 
possibly  be  made. 

An  Adjunct  to  Music 

No  true  artist  ever  has  or  ever  will 
place  anything  else  on  a par  with  or 
above  his  or  her  art.  So  that  in  her 
few  words  I was  made  to  understand 
that  the  head  and  founder  of  an  im- 
portant society  recognized  in  the  radio 


telephone  a permanent  and  useful  ad- 
junct to  music. 

“Friends  of  mine  who  listened  in  on 
one  of  the  nights  when  I played  told 
me  that  even  the  faintest  trill  was 
audible,”  she  said.  “One  friend  living 
about  forty  miles  out  of  New  York 
did  not  know  that  I was  to  play  on  the 
evening  that  I did. 

“She  knows  my  work  very  well  and 
despite  the  fact  that  she  had  not  seen 
the  announcement  of  my  name  on  the 
program  she  recognized  my  playing 
immediately  and  confirmed  it  by  look- 
ing at  the  daily  paper.  This  illustrates 
to  me  how  truly  the  artist’s  efforts  are 
produced  over  the  radiophone. 

“This  holds  true  of  course  alike  for 
both  the  singer  and  the  player  of  an 
instrument.  Radiophone  broadcasting 
will  fit  in  especially  well,  I believe,  with 
the  work  of  the  New  York  Chamber 
Music  Society,  which  regards  itself 
as  an  educational  force.  Possibly  1 
should  explain  just  what  the  New 
York  Chamber  Music  Society  is.  It 
consists  of  eleven  solo  artists  who 
give  solo  and  ensemble  programs.  The 
ensemble  members  include  all  combin- 
ations of  piano,  string  and  wind  in- 
struments, in  duo,  trio  and  quartette 
arrangements,  up  to  and  including 
eleven  instruments.  The  organization 
has  a record  of  giving  over  three  hun- 
dred concerts  in  three  seasons  and 
everywhere  the  critics  have  pronounced 
the  work  of  the  society  as  the  height 
of  musical  art. 

“All  the  musicians  of  the  ensemble 
are  members  of  the  New  York  Philhar- 
monic Society  and  include  Scipione 
Guidi,  first  violinist,  and  Gustave 
Langenus,  claronetist,  both  of  whom 
have  broadcast  over  the  radiophone : 

• and  Arthur  Lichstein,  Nicholas  Kou- 
loukis,  flutist;  Joseph  Kovarik,  vio- 
linist: Bruno  Labate.  oboe;  Cornelius 
Van  Vliet,  violon-cellist ; Anselm  For- 
tier, double  bass ; Maurice  Van  Praag, 
horn ; and  Benjamin  Kohon,  basoon. 

“When  I conceived  the  idea  of  start- 
ing an  American  ensemble  organiza- 
tion,” Miss  Beebe  continued,  “there 
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were  many  persons  who  warned  me 
that  the  repertoire  would  be  above  the 
people’s  heads.  In  some  instances  no 
doubt  that  was  so,  but  the  popular  en- 
thusiasm over  our  works  has  proved 
that  America’s  musical  taste  is  far 
higher  than  is  commonly  supposed. 

“I  had  always  loved  ensemble  work 
and  I feel  that  one  must  be  proficient 
as  a solo  artist  to  succeed  in  that  field. 
To  keep  the  unity  of  the  ensemble  one 
must  have  artists  of  unusual  rank  and 
so  with  the  collaboration  of  the  artists 
named  I organized  the  Chamber  Music 
Society.  To  my  delight  I found  that 
the  public,  instead  of  disliking  the  pro- 
grams, took  just  the  opposite  attitude. 
Invariably  the  appreciation  of  the  audi- 
ence was  the  greater,  the  better  were  the 
works  which  we  offered. 

“I  believe  that  the  small  ensemble 
is  a more  acceptable  form  of  music  to 
the  average  listener  than  the  conser- 
vative string  quartet  or  trio.  The  com- 
bination of  wind  and  strings  is  more 
colorful.  Our  work  consists  largely,  in 
a sense,  of  ear  training,  that  is,  of  ac- 
customing the  listener  to  hear  the  clear 
colors  and  the  various  timbres  of  in- 
struments of  the  small  ensemble. 

“I  maintain  that  the  radio  telephone 
will  win  public  appreciation  possibly  a 
little  more  quickly  than  it  would  other- 
wise, if,  in  the  broadcasting  programs, 
the  theory  around  which  our  organiza- 
tion is  built  is  put  into  practice.  The 
radio  audience  is  no  different  than  the 
concert,  opera  or  vaudeville  audience. 
It  is  composed  of  the  same  people  and 
whatever  pleases  them  outside  their 
homes,  will  please  them  within  their 
homes. 

“Chamber  music  will  eventually  find 
its  place  in  the  future  with  the  radio 
public.  I want  to  emphasize  very 
strongly  for  those  who  control  radio 
broadcasting  that  they  should  not  over- 
look this  point  when  the  work  of  build- 
ing up  future  programs  commences.” 
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Fisher  in  N.  Y.  World 


WHEN  A FELLER  NEEDS  A FRIEND 


SOMEBODY  ON  THE  WIRE 


rve  got  my  radio  j. 
AERIAL  RMI5H60-L 
NOLI  I'LL  G O , „ f 
in  AMDsee 
F I CAN  C * ‘I 
HEAD.  Sr 
ANYTUlNO 


OotioONiri: 

I CAN'T  HEAP 
A THlN(a 


OOOK6.  GOLF  STICKS,  lENMi 
RACQUETS  AND  CLOTHS  S 

are  packed  There'Ll  Be 

NO  ROOM  - --  Go  BRUSH 

Your  hair. 


fAA-  Can  i Take  my 
RADIO  op  To  The.  camp 
So  < CAN  GET  The 
Baseball  scores 
And  everything  ? 


' Guess  l MAY  AS 
WELL  Quit  trying- 
I'D  Gll/e  ANY  THING 
, IT  I COULO  HEAR. 

_ SOf-lETrtlNG 


I'UE  TRIED  FOR. 
Tuuo  hours  Bor 

I CAN'T  MAKE  IT  I 
lOOftK.  / 


Sv«E  THillS. 

kid-  in  BE 

f)V©0rfT> 


1 J|^'-  ki 

11— — mriyil 

& 

m 

! Ami  T 

Blii&lr  v 

|ggp9 
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Is  Ever  Concentrated  for  a Barrage  on  Radio 


&9T UP,  VoU  OC 
6?A9cal  ! Get  out  o' 
My  MEIOW  PATCH  ! 
Noni  yoil  Git . vvmu.it 
IDE  G(Ttim9-  good  ! 


uvr 
o'  . , 
(V1A9PV  * 
PPOQKOW 


Y.  Glob, 


SInce  Qy  Plunuctt  (njptalled  a 
Padio  /m  Tf^r  old  ttoaov  n ?cc 

HE  HAfWT  A/llPPtD  A SINGLE 

Vatepmelon  . 


50 


THE  WIRELESS  AGE 


August,  1922 


Witching  Wireless  Waves  Whirl  Wittily 


Our  Own  Broadcasting  Station 


This  station  broadcasts  programs  for  all 
those  troubled  with  insomnia.  It  transmits 
on  a wave  length  varying  from  1 to  many 
more  than  1 meter.  The  radio  audience 
should  not  request  information  as  to  the 
exact  wave  length,  for  that  would  take  the 
romance  away.  Letters  of  appreciation  of 
our  program  should  be  addressed  to  the 
butcher  (enclosing  the  unpaid  bill)  or  to 
anyone  else,  except  us. 


SUNDAY 

7 P.  M.  Senor  Morris  Coney,  the 
motion  picture  producer,  who  special- 
izes in  short  reels,  will  speak  on  “The 
Manufacture  and  Distribution  of  Films 
in  One-Meter  Wave  Lengths.” 

8 P.  M.  A sermon  by  Dr.  Gessitt, 
subject,  “Whv,  And  If  Not  Whv,  Why 
Not?” 

The  bedtime  story  will  be  given  to- 
morrow night,  weather  permitting. 
9 P.  M.  The  Russian  Folk  Dancers — 
illustrating  the  latest  Fox-Trotsky. 
The  new  Lean-In-Limp  will  be  demon- 
strated. 10  P.  M.  “Berth  Control,” 
lecture  by  Dapper  Dan,  a well-known 
Pullman  porter. 

MONDAY 

7 P.  M.  Mme.  Iawanna  Ukanavva. 
coloratura,  will  present  a program  of 
musical  selections,  among  which  will 
be  that  pathetic  ballad : “Don’t  Apolo- 
gize, Dear,  I’m  From  Hoboken,  Too.” 

8 P.  M.  Watermelon  eating  contest. 
Winner  to  take  the  seeds.  9 P.  M. 
Address  by  Joe  Doaks  on  “How  Old  Is 
a Turtle,  and  Why?”  with  impersona- 
tions by  Mr.  Doaks,  illustrating  the 
various  steps  in  the  growth  of  turtles. 

TUESDAY 

7 P.  M.  Fight  returns  direct  from 
fireside.  This  is  a remarkable  demon- 
stration, being  the  first  time  a descrip- 
tion has  come  direct  from  the  scene  of 
a domestic  battle.  Names  of  the  con- 
testants will  be  broadcast  at  6 :59  P.  M. 
Mrs.  Tom  Jenkins  and  Mr.  being  the 
likely  contenders,  with  preliminaries  by 
Harry  Thompson  and  his  strife.  Real- 
istic, blow  bv  blow,  including  a de- 
scription, throwing  of  a piano  at  the 
respective  husbands,  every  note  of 
which  will  be  audible.  8 P.  M.  Inter- 
mission to  talk  it  over  and  repair  all 
instruments  broken  by  the  battle. 


9 P.  M.  Returns  from  the  New 
York  Stock  Exchange,  including  sharp 
reports,  as  bucketeering  brokerage 
houses  go  to  smash. 

10  P.  M.  Debate  by  radio : “Re- 
solved : A Radio  Wave  Is  a Permanent 
One.”  Negative  side  by  the  Associa- 
tion of  Beauty  Parlors.  Affirmative  by 
Yewand  Eye. 

ANY  DAY 

Noon  to  midnight.  Interference  Ike 
Sparkoil  will  broadcast  his  familiar 
old  song,  “How  Happy  I Could  Be 
With  Ether  Were  ’Tother  Dear  Sta- 
tions Asleep.”  Between  verses  Ike  will 
demonstrate  his  ability  as  an  operator 
by  sending  the  following  message  at 
a speed  of  three  words  a minute : 

QST  QST  de  IKE  QRM  QRT 
yours,  IKE. 

As  an  added  attraction,  this 
message  will  be  sent  simultaneously 
in  all  wave  lengths.  No  extra  charge 
for  this  feature. 

Midnight  to  noon.  Interference 
Ike  Sparkoil  will  repeat  his  program. 

High  Frequency. 

It  is  generally  conceded  that  Dr. 
Charles  P.  Steinmetz,  nominated  for 
N.  Y.  State  Engineer,  ought  to  poll  a 
good  many  volts. — F.  P.  A.  in  The 
N.  Y.  World. 


THE  BASEBALL  GAME 


Our  Radio  Fourth 

(With  Apologies  to  Collier’s.”) 

“Well,  sir,  the  Fourth  of  July  ain’t 
what  it  used  to  be,”  said  Uncle  Henry, 
hanging  his  headset  on  a hook  and 
taking  another  chaw  of  tobacco.  The 
Cub  Reporter  sat  before  him  on  the 
edge  of  a chair.  He  had  just  asked  the 
famous  patriot's  views  on  the  contribu- 
tion of  radio  to  the  Safe  and  Sane 
Fourth. 

“Time  was,”  continued  Uncle 
Henry,  “when  only  the  bravest  of  the 
brave  could  go  through  a Fourth  of 
July  celebration  unburnt  by  punk, 
squibs  and  powder  in  its  many  gay 
forms.  The  Fourth  claimed  its  thou- 
sands of  killed  and  wounded.  Most 
of  us  came  through  the  day  with  at 
least  one  major  burn,  and  a whole  bat- 
talion of  captain,  lieutenant,  sergeant, 
corporal  and  private  burns,  wounds, 
punctures  an’  lacerations.  To  say 
nothing  of  the  rattle  in  our  ears  from 
the  explodin’  giant  crackers  and  the 
rumble  of  the  oratory  that  crackled  all 
over  the  village  green. 

“Them  was  the  good  old  days,” 
Uncle  Henry  sighed.  “Only  the  fittest 
lived  to  see  the  sun  go  down. 

“Just  look  at  us  now,”  he  com- 
plained, “it’s  so  tame  that  they’s  noth- 
in’ to  do  but  hang  out  a flag  and  sit 
in  the  breeziest  winder  listenin’  to  a 
speech  and  a lot  o’  music  by  radio.” 

“Land  sakes,”  interrupted  Aunt 
Mariah,  who  was  knitting  industriously 
by  the  other  window.  She  wore  a sin- 
gle receiver  headpiece,  preferring  to 
keep  one  ear  open  for  gossip. 

“Land  sakes,  Henry,  how  you  go  on. 
Many’s  the  Fourth  of  July  I’ve  sat  up 
.all  night  nussin’  you,  and  the  arnica 
and  witch  hazel  and  bandages  I put  on 
you  an’  all  the  neighbors,  would  start 
a hospital,  so  it  would.  It’s  a good 
thing,  so  it  is,  that  we  can  celebrate  by 
this  here  rady-phone  and  spend  the  day 
in  peace  and  quiet.  Why,  I remember 
one  Fourth  when  ....  listen, 
Henry,  ain’t  that  just  grand?” 

But  Uncle  Henry  didn’t  hear  her. 
He  had  put  his  headset  on  his  ears  and 
was  listening  happily,  rocking  back  and’ 
forth  gently. 
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When  Whimsical  Wisdom  Winks 


The  Radio  Lover  to  His  Love 

By  S.  E.  Kjser 

Dear,  are  you  sure  your  rheostat 
And  amplifiers  are  just  right? 

Your  variometer — how’s  that. 

And  are  your  variocouplers  tight? 

I’m  doing  all  I can,  my  sweet, 

To  make  myself  distinct  and  clear ; 

I love  you  only,  I repeat — 

Don’t  mind  that;  it  was  static,  dear. 

I’m  glad  you  get  me  better  now; 

Your  lattice  was  at  fault,  no  doubt; 

I wish  I dared  to  tell  you  how 
You’ve  caused  my  fears  to  flicker  out. 
Your  amperage  is  mighty  high. 

At  least  to  me  it  seems  to  be ; 

Please,  dearest,  won’t  you  tell  me  why 
You  broadcast  so  reluctantly? 

I’ll  tell  the  world,  and  gladly,  too, 

That  you’re  my  precious  binding-post; 

Of  all  the  tuning  signals,  you 
Affect  my  filament  the  most ! 

You  have  me  coiled;  my  batteries 
Are  at  your  service  for  all  time ; 

Restrict  my  wave-lengths  as  you  please, 

I’ll  still  consider  you  sublime. 

If  as  your  grid  condenser  I 

May  serve,  I’ll  gladly  do  my  part. 

And  if  your  honeycomb  tunes  high, 

I’ll  get  you,  anyhow,  sweetheart. 

Please  let  our  hook-up  follow  soon, 

Our  dials  set  for  ecstasy, 

And  we  will  gladly  keep  in  tune, 

From  atmospheric  troubles  free. 

—.V.  Y.  American. 

Make  It  Safe  for  Husbands 

To  the  Radio  Editor  of  The  Post : 

An  experience  I had  the  other  day 
suggests  to  me  an  improvement  in 
radio  that  must  be  made  before  radip 
can  be  truly  useful  to  all  families. 

My  wife  called  me  up  at  my  radio 
station,  VG,  and  asked  me  to  bring 
home  a loaf  of  bread.  This  occurred 
in  the  busiest  hour  of  the  day.  Had 
she  called  me  up  on  the  regular  tele- 
phone I would  have  upbraided  her 
severely  for  her  thoughtlessness  in  call- 
ing me  up  at  the  wrong  time. 

But  over  radio  I could  not  speak  to 
her  in  that  way,  because  all  the  neigh- 
bors who  have  radio  sets  would  have 
heard  it. 


Therefore,  I had  to  swallow  my 
anger,  as  the  saying  is. 

Thus,  you  see,  radio  interferes  with 
the  normal  family  life.  It  should  be 
made  safe  for  cussing,  so  that  a man 
can  tell  his  wife  what  he  thinks  of 
her  without  everybody  in  town  hearing 
him.  I hope  something  can  be  done 
about  it. 

Yours  truly, 

VILLAGE  GOSSIP. 

A1  Segal  in  the  Cincinnati  Post 

Maybe  Assistant  Secretary  Roose- 
velt was  afraid  the  lady  politicians 
would  not  ring  off  if  he  let  them 
use  the  navy's  wireless. — Indianapolis 
Star. 

“Through  it  all,"  the  Times  says  of 
the  Philadelphia  girl  who  listened  to 
the  radiophone  while  undergoing  an 
operation,  “the  patient  entertained  the 
nurses  with  laughing  comment  on  the 
‘good  execution’  of  the  artist  who  was 
transmitting  Chopin  for  her.”  What 
do  you  suppose  some  of  her  laughing 
comment  was?  Probably  she  said, 
“Chopin,  eh?  Ought  to  be  Choppin’.” 
—A’.  V.  World. 


WONDERS  OF  RADIO 


KABBlT  IAK  fldDO UP*(S  fo t-K*  fridAl.l.Y;i>6C»OfcO  To  BOY  MlN- 


-A  *A0!0  AMD  AfTE*  St*  *oHTM»  Of  Irt  AUL  BAY— 


AA85  T EAAS  foi-K*  AAt  H'ftHTY  ftUAO  THEY  BOOCMT  «T  « _ 

— .V.  Y.  Globe 


Wise  Crack-les 

L.  C.  G.  writes  in  to  ask  if  Light- 
ning Bugs  cause  static.  He  says  his 
friend  Ed  advised  him  to  close  down 
his  station  during  the  Summer,  because 
the  heavy  crop  of  these  bugs  on  Long 
Island  would  cause  unfavorable  atmo- 
spheric conditions. 

Ed  is  wrong.  Lightning  bugs  don’t 
cause  static;  they  cause  earthquakes. 
* * * 

Contributes  Frank  L.  Velten,  of 
Brooklyn:  A very  sophisticated, 

bobbed-hair  young  lady  was  talking 
to  two  wise  young  men  on  a trolley 
last  night.  The  conversation  drifted 
to  radio  and  weather. 

“Oh,  yes,  of  course,”  said  the  y.  1., 
“all  the  thunder  storms  we  have  had 
this  month  are  directly  due  to  radio 
broadcasting.” 

“You  betcha,”  chimed  in  the  y.  m. 
“and  lightning  too.” 

Question's  and  Answers 

Dear  Editor : 

When  are  we  radio  fans  going  to 
hear  a lecture  by  Henry  Shallow?  I 
think  he  would  be  very  interesting  on 
the  subject  of  “Mussels  and  How  to 
Make  Currents  Out  of  Them,”  or,  “Is 
Politics  a Shell  Game?”  Another  sub- 
ject might  be,  “How  Vibration  Im- 
proves the  Health  of  Tourists.”  Please 
persuade  Henry  to  give  these  lectures. 

HOPEFUL. 

Answer : Confidential  radio  advices 
inform  us  that  Henry  Shallow  is  now 
engaged  in  making  his  first  real  auto- 
mobile. Until  that  long  and  hazardous 
task  is  completed  he  will  not  be  avail- 
able for  the  broadcasting  studio. 

* * * 

Dear  Editor: 

I hear  that  Lee  Jay  D.  Woody  has 
written  a lecture  entitled  “Pipe  Lines 
to  Profits,  or  Why  My  Bank  Account 
is  Tubular.”  When  will  we  hear  this? 

ANXIOUS. 

Answer : This  lecture  has  been  sub- 
mitted to  the  censor.  He  still  has  it. 
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New  1 K.W.  Phone  Transmit- 
ter Heard  Across  2,100  Miles 

CTRIKING  results  in  radio  tele- 
^ phone  transmission  were  secured 
June  26,  when  the  new  1,000- watt 
phone  transmitter  designed  by  the 
Radio  Corporation  of  America  and  in- 
stalled on  the  S.  S.  H.  F.  Alexander, 
was  heard  perfectly  in  San  Francisco 
while  the  ship  was  moored  to  a dock 
in  Honolulu,  2,100  miles  away.  The 
transmitter  is  the  new  instrument  de- 
signed especially  for  ship  use,  which 
was  described  in  The  Wireless  Age 
of  last  June.  Its  first  long-distance 
voice  performance  more  than  justified 
the  predictions  of  the  Radio  Corpora- 
tion’s engineers  and  other  experts  that 
the  new  set  would  do  startling  work. 
The  fact  that  the  record  was  made 
during  the  Summer  and  over  a stretch 
of  ocean  that  is  particularly  pestered 
with  static  disturbances  make  the  per- 
formance all  the  more  remarkable. 

The  phone  transmitting  test  was  pre- 
ceded by  considerable  code  traffic  be- 
tween the  steamer  and  station  KPH 
of  the  Radio  Corporation  at  San 
Francisco.  When  the  traffic  had  been 
cleared  a phone  test  was  suggested, 
as  the  code  had  been  coming  across 
with  exceptional  clarity.  Neither  sta- 
tion thought  that  it  would  be  possibly 
to  secure  perfect  results,  and  only 
hoped  to  hear  an  occasional  word. 
However,  the  first  “Hello”  of  John  J. 
Slater,  the  steamer’s  operator,  was 
heard  in  San  Francisco.  After  he  had 
said  “If  by  any  chance  you  are  picking 
me  up,  confirm  by  key,  then  come  back 
with  voice,”  San  Francisco  reported  by 
code  that  voice  reception  had  been  per- 
fect. Code  then  was  abandoned  and 
voice  communication  used.  Weather 
reports  were  exchanged,  and  finally  the 
operator  at  the  Golden  Gate  connected 
his  receiver  to  a land  wire  running  to 
the  San  Francisco  office  of  the  Radio 
Corporation,  where  the  voice  from 
Honolulu  was  heard  over  the  ordinary 
desk  telephone. 

The  officers  of  the  Radio  Corpora- 
tion are  highly  elated  over  the  new 
record.  It  promises  much  for  the  im- 
mediate future,  when,  as  more  and 
more  steamships  are  equipped  with  this 
apparatus,  ship  to  shore  and  ship  to 
ship  telephone  conversations  will  take 
place  over  long  distances,  and  eventu- 
ally become  as  commonplace  as  the 
land  telephone  now  is.  All  passenger 
liners  will  be  so  equipped  as  soon  as 


the  demand  on  the  part  of  the  traveling 
public  makes  this  advisable.  With  the 
new  equipment  it  is  possible  for  pas- 
sengers on  liners  to  talk  directly  with 
their  offices  and  homes  on  shore,  end- 
ing the  separation  from  business  and 
the  family  circle  formerly  entailed  by 
a sea  voyage. 

Exceptional  Distance  Work 
on  the  Pacific 

COME  exceptional  distance  work  was 
^ done  by  commercial  spark  trans- 
mitters on  the  Pacific  during  June.  On 
the  15th  the  San  Francisco,  Calif.,  sta- 
tion of  the  Radio  Corporation,  KPH, 
worked  with  the  S.  S.  Tahiti,  enroute 


Gaston  Tohanneau  and  Marcel  Touly,  French 
engineers,  work  on  a device  for  transmit- 
ting pictures  by  wireless,  which  tests 
show  soon  may  be  commonplace 

from  Sydney  to  San  Francisco,  while 
the  ship  was  still  19  days  out,  a distance 
slightly  over  5,000  miles. 

On  June  23,  KPH  copied  eight  mes- 
sages from  the  Tahiti,  while  the  vessel 
was  3,295  miles  out.  The  ship’s  opera- 
tor reported  that  the  signals  of  KPH 
were  frequently  heard  while  the  vessel 
was  at  Sidney  Harbor,  N.  S.  W., 
Australia. 

The  transmitter  at  KPH  is  a 5 K.  W. 
non-synchronous  rotary  spark  set,  and 
the  transmitter  on  the  Tahiti  is  a 2 
K.  W.  non-synchronous  rotary  spark 
set. 


Anatolia  Uses  Radio 

A NATOLIA  now  is  in  communica- 
tion  with  the  rest  of  the  world  by 
wireless.  A new  station  has  been 
opened  at  Kaisariye,  which  sent  its  first 
message  to  Moscow.  The  Angora  gov- 
ernment is  to  open  another  station  at 
Mersina  for  communication  with  Euro- 
pean capitals. 


Unveil  Roll  of  Honor  to 
Marconi  Operators 

VfyTHEN,  on  June  21,  a Roll  of 
v v Honor  was  unveiled  in  Marconi 
House,  London,  in  honor  of  the  Mar- 
coni operators  who  fell  in  the  war,  the 
ceremonies  were  broadcast  by  wire- 
less telephone.  Wireless  operators  on 
ships  in  British  waters  stood  by  at 
noon  to  give  the  broadcast  ceremony 
the  right  of  way.  The  bugle  calls  of 
the  Last  Post  and  Reveille  were 
sounded  by  six  bugle  boys  from  the 
training  ship  Exmouth.  Mr.  Godfrey 
Isaacs,  managing  director  of  Marconi’s 
Wireless  Telegraph  Company,  deliv- 
ered an  address  prior  to  unveiling  the 
roll,  which  contains  348  names,  of 
which  316  are  ship  operators  who  were 
drowned  when  their  ships  were  sunk 
by  enemy  submarines. 

Mr.  Isaacs  said  in  part: 

“We  are  proud  of  these  great  deeds 
performed  as  they  were  by  young 
Marconi  men  acting  upon  their  own 
initiative  in  the  face  of  death,  and  we 
are  certain  that  no  records  of  the  war 
show  deeds  which  reflect  greater  credit 
upon  the  nation  or  any  individual  or- 
ganization. 

“It  is  gratifying  to  note  that 
among  the  surviving  members  of  the 
office  and  sea-going  staffs  are  several 
recipients  of  honors,  decorations  and 
awards.  These  also  bear  witness  to 
work  well  done  in  the  cause  of  civiliza- 
tion and  humanity. 

“In  exposing  to  your  view  the  names 
of  your  late  colleagues  I feel  sure  that 
this  memorial  will  be  an  incentive  to- 
each  one  of  us  to  follow  the  high  stan- 
dard of  national  and  personal  duty, 
which  was  established  by  those  whose- 
memory  we  here  perpetuate.” 

Gerard  Swope  Heads  General 
Electric 

QERARD  SWOPE  has  been  elected 
president  of  the  General  Electric- 
Co.,  Schenectady,  N.  Y.,  succeeding  E. 
W.  Rice,  Jr.,  who  thus  realized  his  wish 
to  devote  his  time  to  engineering  and 
research.  Mr.  Rice  has  been  made 
honorary  chairmen  of  the  board  of 
directors.  As  in  the  past  he  has  been 
responsible  for  many  important  devel- 
opments in  the  electrical  art,  it  is  ex- 
pected that  with  his  new  leisure  he  will 
be  able  to  bring  still  more  important 
plans  to  fruition.  Mr.  Swope,  the  new 
president,  is  president  of  the  Interna- 
tional General  Electric  Co. 
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Radio  Beacons  Being  Devel- 
oped for  Airplane  Use 

T J SE  of  radio  direction  signals  for 
^ the  guidance  of  airplanes  is  being 
developed  both  in  the  United  States 
and  abroad.  In  the  United  States,  the 
Air  Mail  Service,  which  recently  re- 
ceived an  appropriation  of  $1,900,000 
for  extending  its  routes,  is  co-operating 
with  the  Signal  Corps,  and  radio 
beacon  stations  are  to  be  established 
along  all  mail  airplane  routes.  Landing 
fields  are  to  be  provided  with  a special 
transmitter,  using  an  antenna  in  the 
form  of  a coil  so  designed  that  the 
signals  radiate  from  it  in  their  maxi- 
mum intensity  at  an  angle  of  30  degrees 
from  the  ground.  An  airplane  in  flying 
over  the  transmitter  would  notice  when 
the  signals  were  at  their  greatest  inten- 
sity, as  it  cut  through  the  cone  formed 
by  the  waves  emitted  at  the  30-degree 
angle.  By  flying  back  and  forth 
several  times  it  would  be  easy  to  locate 
the  exact  position  of  the  field,  even  in 
fog  and  storm,  and  descend  safely. 

In  Europe,  where  passenger-carry- 
ing planes  operate  on  schedules  as 
regularly  as  railroad  trains,  the  radio 
beacon  is  being  used,  especially  for 
cross-Channel  work,  enabling  pilots  to 
take  the  most  direct  line  of  flight. 


New  Lake  Steamer  Installation 

'T'HE  Radio  Corporation  of  America 
* has  just  installed  a new  radio  tele- 
graph and  telephone  transmitter  on  the 
City  of  Detroit  III,  which  sails  on  the 
Great  Lakes  between  Buffalo  and  De- 
troit. This  is  the  latest  installation 
purchased  by  the  Detroit  & Cleveland 
Navigation  Co.,  which  was  a pioneer 
in  equipping  Great  Lakes  steamers  with 
radio  apparatus,  having  first  experi- 
mented with  it  in  1902. 


Goniometer  Proves  Value 

A NEW  and  striking  demonstration 
of  the  value  of  radio  goniometric 
stations  in  New  York  harbor  was  given 
recently,  when  the  Oropesa  of  the 
Royal  Mail  Steam  Packet  Line  was 
guided  safely  up  the  channel  in  a dense 
fog.  For  three  days  previous  to  reach- 
ing the  coast  the  ship  had  steamed  un- 
der reduced  speed  on  account  of  the 
fog.  When  it  got  within  range  of  the 
U.  S.  Navy  radio  compass  stations  at 
Amagansett,  Fire  Island,  Sandy  Hook 
and  Mantoloking,  the  captain  asked  for 
a position  report,  from  which  a course 
was  laid  for  the  Fire  Island  lightship, 
so  accurately  that  two  hours  later  the 
vessel  passed  within  sixty  yards  of  the 
lightship.  The  course  was  then  changed 
for  Sandy  Hook,  and  the  ship  soon 
docked  safely.  Captain  Le  Brecht  said 
on  docking  that  he  would  have  been 
many  hours  late  if  it  had  not  been  for 
wireless  assistance,  and  that  he  believes 


that  in  time  a wireless  course  across  the 
ocean  will  make  navigation  safe,  free 
from  danger  of  steamers  straying  out 
of  the  east  and  west  bound  tracks. 


Fishermen  Install  Phone  Sets 

rT"'HE  radio  telephone  is  to  be  used  ex- 
tensively  in  directing  the  operations 
of  the  big  fishing  fleets  sailing  out  of 
Gloucester,  Mass.,  to  the  Grand  Banks 
off  Nova  Scotia.  Several  of  the  fishing 
vessels  have  been  equipped  with  receiv- 
ing sets,  and  a powerful  transmitting 
station  is  being  erected  in  Gloucester, 
at  the  expense  of  a co-operative  syndi- 
cate of  ship  owners.  By  using  the  ra- 
dio telephone  from  shore  to  ship,  the 
skippers  on  the  Banks  will  be  advised 
of  market  conditions,  and  the  ship 
owners  expect  to  profit  largely  by 
bringing  their  ships  to  port  when  prices 


Chicago  riders  on  the  *‘L”  enjoy  the  radio- 
phone music  during  tests  with  apparatus 
aboard  the  trains 


are  most  favorable,  instead  of  having 
them  come  in  haphazard,  as  at  present. 
In  addition,  the  receiving  sets  on  the 
ships  will  provide  entertainment  for  the 
crews.  The  fishermen  have  been  wish- 
ing to  use  wireless  for  years,  but  have 
been  unable  to  do  so,  as  operators  could 
not  be  secured.  Now  that  the  radio 
telephone  has  made  voice  communica- 
tion possible  by  wireless,  the  fishermen 
can  have  the  advantages  of  radio,  which 
they  need  so  much. 


German  Traffic  Growing 

MEW  records  in  radio  service  have 
1 ” been  made  by  the  Drahtlose  Ueber- 
see-Verkehr,  A.G.,  or  the  Overseas 
Wireless  Co.,  of  Germany,  operating 
stations  at  Nauen  (POZ)  and  Eilvese 
(OUI).  Traffic  through  these  stations 
has  been  steadily  increasing  since  they 
were  opened  for  commercial  messages. 
In  August,  1919,  the  entire  business  for 
the  month  amounted  to  only  100,000 
words,  but  on  March  16  last  50,000 
words  were  transmitted  in  a single  day. 


R.C.A.  Makes  Tubes  Available 
for  Ship  Work 

DESPONDING  to  the  call  of  hu- 
manitarianism,  the  Radio  Corpora- 
tion of  America  has  for  the  first  time 
permitted  the  use  of  its  vacuum  tubes 
on  competing  ship  stations.  A new  re- 
ceiving tube  has  been  designed  especi- 
ally for  ship  use,  and  will  sell  for  $10. 
It  will  be  a great  improvement  over  the 
crystal  detectors  now  in  use,  and  will 
make  sea  travel  safer,  which  was  the 
reason  that  the  Radio  Corporation  de- 
cided to  allow  their  use  on  ships. 
Heretofore,  the  corporation’s  tubes 
have  been  limited  to  amateur  and  ex- 
perimental use,  and  the  sale  of  tubes 
to  commercial  stations  competing  with 
the  Radio  Corporation’s  own  stations 
was  refused. 

The  present  exception  in  favor  of 
ships  was  made  in  response  to  a hu- 
manitarian plea  by  the  United  States 
Shipping  Board,  which  pointed  out  the 
fact  that  radio  is  a vital  safeguard  at 
sea  ar.d  that  each  ship  should  possess 
the  highest  type  of  apparatus.  The 
corporation,  in  responding  to  the  plea, 
drew-  up  a special  contract  for  licensing 
ship  stations  under  its  controlling  tube 
patents.  Among  other  conditions  the 
contract  forbids  the  use  of  the  tubes  on 
shore.  The  new  sea  tube  was  designed 
especially  for  conditions  on  board  ship, 
and  resembles  the  Radiotron. 

Use  Radio  Currents  to  Control 
Street  Lights 

T J SE  of  “carrier  current,’’  a current 
flowing  at  radio  frequencies,  for 
the  control  of  city  street  lamps  has 
been  found  to  be  practical,  and  no 
doubt  in  time  the  electric  street  lamps 
of  American  cities  will  be  radio-con- 
trolled. Tests  at  Lynn,  Mass.,  and 
Little  Nahant,  four  miles  away,  made 
by  radio  experts  of  the  General  Elec- 
tric Co.,  demonstrated  recently  how  the 
Little  Nahant  lights  can  be  controlled 
from  the  power  house  at  Lynn,  over 
the  same  wires  that  carry  the  lighting 
current. 

The  method  used  is  a development 
of  the  radio  industry.  At  the  power 
house  a high-frequency  generator, 
using  a vacuum  tube,  was  used  to 
generate  radio-frequency  waves,  which 
were  placed  directly  on  the  low-fre- 
quency feeder  circuit  running  to  Little 
Nahant.  Relays  there  responded  to 
the  radio  current,  and  operated 
switches  that  turned  the  lights  on  or 
off.  By  varying  the  frequencies  and 
the  tuning  of  the  relays,  it  is  possible 
to  effect  independent  control  of  various 
parts  of  the  same  circuit.  The  cost  of 
installation  is  small,  as  the  equipment 
consists  only  of  the  radio  transmitter 
at  the  power  house,  and  a relay  switch 
at  each  control  point. 
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Army  and  Navy  Share 
Arlington  Station 

'"THE  temporary  radio  station  of  the 
*■  Signal  Corps,  U.  S.  Army,  at  Wash- 
ington Barracks,  has  been  abandoned, 
and  the  Signal  Corps  now  shares  the 
big  Arlington  station  with  the  Navy. 
The  Army  eventually  will  use  two 
transmitting  sets,  one  with  10-kilowatt 
power,  and  the  other  with  twice  that 
amount.  The  latter  set,  on  3,000 
meters,  will  reach  as  far  as  Omaha, 
Neb.  For  the  present  the  Signal  Corps 
is  using  a 2 K.  W.  transmitter  at 
Arlington,  on  its  regular  traffic  on  2,650 
meters,  with  control  from  radio  head- 
quarters in  the  Munitions  Building. 
The  Navy  continues  to  operate  two  sets 
at  Arlington,  but  will  be  able  to  lend 
the  Army  its  100  K.  W.  spark  set  when 
necessary,  and  also  its  arc  set. 

Clifden  Replaces  Poldhu 

rT'HE  famous  Marconi  wireless  sta- 
* tion  at  Poldhu,  Cornwall,  Wales, 
has  closed,  and  MBD,  the  call  for 
which  ship  operators  have  listened 
eagerly  for  the  last  19  years,  no  longer 
is  heard.  Traffic  formerly  sent 
throughMBD  now  goes  through  MFT, 
the  Marconi  station  at  Clifden,  Ireland, 
which  has  taken  up  the  famous  Mar- 
coni commercial  and  press  service. 
Poldhu  made  wireless  history,  having 
been  the  first  high-power  wireless 
station  to  be  built,  under  Marconi’s 
direction,  and  having  sent  the  first 
message  across  the  Atlantic,  on  De- 
cember 12,  1901.  The  future  of  the 
historic  station  is  uncertain;  probably 
experimental  work  will  be  carried  out 
there. 


Swedes  and  Finns  Want  Ship 
to  Shore  Stations 

"QUSINESS  men  who  travel  back 
and  forth  over  the  Baltic  Sea  be- 
tween Finland  and  Sweden  soon  will 
be  able  to  keep  in  touch  with  both 
countries  by  means  of  the  wireless  tele- 
phone, plans  for  the  service  having 
been  approved  by  the  Swedish  Tele- 
graph Administration  and  the  Abo 
(Finland)  Chamber  of  Commerce. 
Consul  Leslie  A.  Davis,  at  Helsingfors, 
Finland,  has  reported  to  the  Consular 
Service  that  the  Gesellchaft  fur  Draht- 
lose  Telegraphie  of  Berlin  proposed  to 
install  the  necessary  equipment.  The 
Stockholm  authorities  quickly  ex- 
pressed a desire  to  secure  the  advan- 
tages of  the  system,  and  at  Abo  negotia- 
tions were  opened  with  the  Finnish 
Ministry  of  Trade  and  Industry  for  a 
concession.  When  the  system  is  in 
operation  it  will  be  possible  for  tele- 
phone subscribers  connected  with  the 
Swedish  and  Finnish  telephone  systems 
to  call  a radio  telephone  central  and 
through  it  talk  with  passengers  on 
steamers  in  the  Baltic,  or  with  residents 


of  cities  over  their  home  or  office  tele- 
phone. At  the  same  time  that  this 
radio  development  is  under  way,  big 
plans  for  submarine  telephone  cables 
are  being  made  to  link  all  countries 
in  the  Baltic  region. 


British  Police  Study  Radio 

C GOTLAND  Yard,  England’s  secret 
^ service  headquarters,  is  experi- 
menting with  wireless,  both  telephone 
and  telegraph,  as  a means  of  appre- 


Almost  under  the  shadow  of  famous  Notre  Dame 
cathedral  on  the  banks  of  the  Seine,  the 
Paris  police  experiment  with  a new 
radio-equipped  motor  truck 


hending  criminals.  Receiving  appar- 
atus has  been  installed  at  the  Yard, 
and  tests  have  been  made  in  transmit- 
ting details  of  crimes  and  criminals. 
Strangely  enough,  but  few  of  the  58 
outlying  county  constabularies  are  con- 
nected with  headquarters  by  wire  tele- 
phone, and  it  is  thought  that  wire- 
less will  relieve  this  situation.  It  is 
expected  that  a wireless  police  net  will 
be  spread  over  the  country.  Confi- 
dential reports  will  be  coded  and  then 
sent  by  wireless  telegraph,  while  de- 
scriptions of  wanted  criminals  will  be 
broadcast  by  voice  to  all  who  have 
receiving  instruments.  The  details  are 
still  being  arranged,  but  it  is  expected 
that  radio  will  play  a large  part  in  the 
British  police  system. 


Denmark  Reports  Icebergs 
by  Radio 

A N iceberg  reporting  service  has 
been  established  by  radio  in  Den- 
mark. Reports  are  broadcast  whenever 
necessary  by  the  coast  station  at  Blaa- 
vand,  at  12:20  and  10:20  p.  m.  These 
give  the  positions,  size  and  estimated 
course  of  such  icebergs  as  have  been 
observed  in  Danish  waters. 


Nauen  Radio  Station  Being 
Re-Designed 

THE  wireless  telegraph  station  at 
1 Nauen,  near  Berlin,  Germany,  is 
being  reconstructed  and  greatly  en- 
larged in  order  to  secure  improved 
working  conditions  with  the  United 
States  and  South  America.  Additional 
capital  amounting  to  25,000,000  marks 
has  been  secured,  and  work  has  been 
started.  The  antenna  system  is  to  be 
considerably  altered,  seven  new  210- 
meter  (689- foot)  masts  being  planned 
to  take  the  place  of  four  existing  masts. 
Two  sets  of  aerials  are  used,  one  for 
trans-Atlantic  work,  and  the  other  for 
communication  with  European  stations. 
Both  these  have  been  entirely  distinct, 
and  at  right  angles  to  each  other,  to 
prevent  interference,  but  under  the  new 
plans  it  is  expected  to  effect  central 
control  of  the  antenna  circuits  by 
means  of  switches  that  will  enable  the 
many  strands  of  aerial  wire  to  be 
grouped  electrically  to  suit  the  varying 
needs  of  the  traffic.  The  antenna  is 
2,484  meters,  long,  or  about  a mile  and 
a half.  The  present  power  plant,  using 
high-frequency  transformers  of  from 
130  to  400  kilowatt  power,  is  being 
re-designed,  and  also  much  work  is 
being  done  in  developing  and  improv- 
ing high-speed  sending  and  receiving 
mechanisms. 


Chapultepec  Station  Reopened 

D ADIO  communication  between 
Mexico  and  Chile  has  been  re- 
sumed, the  powerful  station  at  Cha- 
pultepec, Mexico,  having  been  put  in 
operation  once  more.  The  first  mes- 
sages exchanged  were  between  Presi- 
dent Obregon  of  Mexico  and  President 
Alessandri  of  Chile. 


Coming  Radio  Shows 

^"^LEVELAND,  Ohio,  is  to  have  a 
radio  and  electrical  show  August 
26th  to  September  4th,  in  the  Cleveland 
Public  Auditorium.  More  than  200  dis- 
play booths  have  been  arranged,  and 
space  has  been  taken  by  dealers,  manu- 
facturers and  technical  schools.  Prizes 
will  be  given  to  school  children  for  the 
best  home-made  receiving  sets.  Special 
exhibits  will  be  made  by  the  Army, 
Navy  and  the  Boy  and  Girl  Scouts. 

A PPLICATIONS  and  space  dia- 
grams  for  the  coming  electrical  ex- 
hibition in  Salt  Lake  City,  October  2nd 
to  14th,  already  have  been  distributed 
by  A.  M.  Jackson,  manager  of  the 
Rocky  Mountain  Electrical  Exposition, 
from  his  offices  at  the  Kearns  Building, 
Salt  Lake  City.  The  exposition  will  be 
exceedingly  elaborate  in  decorations,  in- 
cluding a large  illuminated  arch.  The 
Rocky  Mountain  Electrical  Co-opera- 
tive League  is  fostering  the  event. 
Radio  companies  are  expected  to  show 
many  interesting  displays. 
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Radio  Communication  in  Russia 


Pre-War  Development,  War-Time  Uses  and  Future 
Requirements  and  Opportunities  Described  by  the 
Former  Chief  of  Russian  Radio  Communication 


THE  name  of  Russia  is  as  signifi- 
cantly connected  with  the  birth  of 
Radio  Telegraphy  as  is  the  name 
of  Italy,  for  Russia  and  Italy  were  its 
independent  birthplaces.  Indeed,  Rus- 
sia claims  first  place  in  point  of  time. 
A.  S.  Popoff,  a Russian  professor,  hav- 
ing constructed  a receiver  for  electro- 
magnetic waves  a year  before  Marconi 
announced  his  famous  invention.  Each 
worked  without  knowledge  of  the 
other’s  achievements.  Popoff,  how- 
ever, had  in  view  the  use  of  his  dis- 
covery as  an  indicator  of  atmospheric 
disturbances. 

For  a long  time  (until  1909-10)  the 
Russian  Government,  staggering  under 
the  burden  of  an  enormous  budget  for 
the  upkeep  of  a vast  army,  was  unwill- 
ing to  spend  money  for  development 
along  technical  lines.  This  was  especi- 
ally true  of  something  that  seemed  of 
so  little  practical  importance  as  radio 
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telegraphy  which  then  was  looked  upon 
as  a modern  toy  and  a very  expensive 
one.  The  same  attitude  was  observ- 
able in  other  countries,  the  general 
conception  being  that  radio  telegraphy 
could  be  of  little  service  except  on 
ships.  Even  in  this  case  real  faith  in 
it  was  not  expressed  until  1909,  when 
the  sinking  of  the  Republic  proved  its 
value. 

Ship  Installation 
Thereafter,  many  Russian  ships 
were  provided  with  small  radio  sets. 
Among  them  were  included  all  the 
different  makes  that  were  on  the  Euro- 
pean market  at  that  time : Popoff- 
Ducrete,  Marconi,  Arco-Slaby,  and 
Telef unken.  In  all  the  huge  Russian 
army,  however,  there  were  in  1909 
only  two  radio  companies.  Each  com- 
pany had  six  radio  field  stations  that 
had  been  delivered  by  the  Marconi 
Wireless  Co.  during  the  Russian- 


Japanese  War  away  back  in  1905. 

Aside  from  the  mobile  army  equip- 
ment, Russia  had  only  a few  land  sta- 
tions, at  St.  Petersburg,  Viborg,  Kiev 
and  several  in  the  Far  East,  but  their 
establishment  and  location  were  not  in 
accord  with  any  comprehensive  plan. 
They  were  limited  in  range  and  were 
not  of  national  importance. 

The  chief  characteristic  of  the  radio 
stations  built  prior  to  1910  was  the 
low  frequency  of  the  spark,  or,  as  it 
was  called  in  Russian,  the  “crackling” 
spark,  generated  by  the  Brown  double- 
waved  transmitter.  The  granular  co- 
herer, combined  with  the  regular 
Morse  recorder,  was  used  as  a re- 
ceiver, but  about  the  end  of  1910  the 
telephone  receiver  was  introduced,  fol- 
lowing the  invention  of  Marconi’s 
magnet  detector,  Schloemilch’s  electro- 
lytic detector  and  then  the  contact,  or 
crystal  detector.  Messages  that  were 
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sent  by  "crackling”  spark  transmitters 
were  greatly  disturbed  by  atmospheric 
discharges,  the  latter  being  of  course  a 
great  detriment  to  radio  communica- 
tion. 

In  1910  the  Russian  Government, 
following  the  example  of  its  future 
allies  and  enemies,  began  to  give  more 
attention  to  the  development  of  radio 
telegraphy  but  almost  entirely  along 
military  lines.  First,  a large  number 
of  field  stations  were  provided  for  the 
army.  Later  on  a system  of  perma- 
nent stations  was  planned  for  use 
within  the  country  and  measures  also 
were  taken  to  establish  radio  communi- 
cation with  France. 

Much  Experimenting  Necessary 

During  the  development  of  the  Rus- 
sian army  field  radio  apparatus  the  sta- 
tions were  reconstructed  many  times  in 
endeavoring  to  solve  the  very  difficult 
problem  presented  by  Russian  dis- 
tances. Each  radio  unit  had  to  have 
a range  of  250  versts  (170  miles)  yet 
it  could  not  exceed  a maximum  weight 
of  twelve  poods  (432  lbs.)  for  each  of 
the  three  two-wheeled  carriages  used  to 
carry  the  complete  equipment  of  the 
field  station.  When  its  mobile  stations 
finally  were  rendered  throughly  prac- 
tical the  Russian  Army  had  the  most 
perfect  field-radio  of  that  time,  which 
could  move  easily  on  the  bad  roads  of 
its  future  theatre  of  war. 

The  transmitters  of  these  new  field 
stations  worked  with  the  quenched 
spark,  producing  a musical  note  of  400 
to  2,000  vibrations  per  second.  Oscil- 
lations were  generated  by  the  impulse 
circuit,  based  on  principles  introduced 
by  professor  Wien.  This  permitted  a 
certain  independence  from  mutual  in- 
terference of  working  stations  and  also 
gave  some  freedom  from  atmospheric 
disturbances. 

Telescopic  Field  Mast 

The  Russian  field  mast  is  worthy  of 
special  mention.  It  was  of  the  tele- 
scopic type,  and  was  made  of  steel  pip- 
ing. It  could  be  easily  altered  in 
height  within  a maximum  of  25  meters 
or  75  feet.  Many  different  designs  of 
telescopic  masts  had  been  offered  to 
the  Russian  radio  specialists,  and  after 
tests  they  adopted  the  Fajance  mast 
because  of  its  light  weight  and  its  ex- 
tension mechanism,  which  was  on  the 
outside  and  could  be  easily  taken  care 
of.  It  consisted  of  a worm  drive  with 
a handle,  conic  gears  and  a long- 
toothed wheel  on  the  top  of  the  lowest 
link  of  the  mast.  This  wheel  drove  out 
the  inner  links  one  after  the  other  by 
means  of  a series  of  perforations  along 
the  length  of  the  mast. 

At  first  it  appeared  as  though  the 
holes  in  the  mast  would  make  its  use 
impossible.  The  slightest  wind  would 
whistle  through  the  openings  and  the 
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sound  produced  was  as  though  a giant 
fife  were  wailing  its  grief.  The  howls 
could  be  heard  for  miles  around  and 
spread  anguish  and  dejection  among 
the  peasants.  This  difficulty  was  soon 
overcome,  however,  by  making  the 
mast  turnable  within  its  bearings,  so 
that  the  holes  could  be  turned  away 
from  the  wind,  when  even  the  strong- 
est gale  produced  no  sound. 

Field  stations  were  used  in  the  Rus- 
sian Army  during  the  war  on  a big 
scale  and  many  times  the  service  they 
rendered  was  priceless.  As  one  of 
many  instances  it  may  be  mentioned 
that  in  the  battle  of  November,  1914, 
when  the  entire  Fifth  Russian  Army 
near  Sodz  was  cut  off  from  the  other 
armies  by  General  Mackenzen’s  troops, 
the  only  connection  with  Russian 
Headquarters  for  about  four  days  was 
by  means  of  radio.  As  a result  of 
radio-arranged  strategic  moves,  the 
Fifth  Army  escaped  from  its  predica- 
ment and  a German  Army  corps  had 
narrow  escape  from  capture. 

Aids  in  Quelling  Revolt 

In  1916,  the  Kirguiz  tribes  (no- 
madic inhabitants  of  the  steppes  in 
Russian  Middle  Asia),  revolted  and 
spread  destruction  throughout  a wide 
region.  Telegraphic  communication 
between  several  cities  was  completely 
cut  off.  A number  of  field  radio  sta- 
tions were  sent  under  military  guard 
and  successfully  maintained  communi- 
cation for  a month  or  so,  while  the  re- 
volt was  suppressed. 

The  field  stations  were  frequently 
used,  also,  for  other  than  military  pur- 
poses. For  instance,  the  coast-guard 
service  on  the  White,  Baltic  and  Black 
Seas  found  them  invaluable. 

The  most  powerful  fixed  stations 
of  the  Russian  Army  were  planned  for 
Chita  (Transbaikal),  now  seat  of  the 
Siberian  Bolshevist  government,  and 
Tashkent  (Turkestan).  Each  was  of 
100  kw.  power.  The  comparatively 
small  Caucasian  stations  played  a 
prominent  part  in  the  manoeuvres  of 
the  Caucasian  armies  during  the  war, 
but  the  others  were  not  ready  before 
1915  and  even  1916,  so  that  they 
played  little  or  no  part  in  the  life  of 
old  Russia.  However,  the  important 
result  of  the  use  of  radio  for  military 
purposes  was  that  the  indifference 
toward  radio  telegraphy  was  overcome. 
Familiarity  with  it  spread  and  many 
business  people  realized  its  usefulness 
for  commercial  purposes. 

As  a result,  a number  of  stations 
were  built  in  the  far  North,  at  Arch- 
angel, on  the  islands  of  Novaia  Zem- 
lia,  and  Vaigach.  These  gave  reports 
of  ice-movements  in  the  Arctic  Sea. 
Stations  in  the  Far  East,  in  the  Kamt- 
chatka  and  Anadyr  peninsular  regions 
(at  Petropavlovsk,  Ochotsk,  Anadyr) 


assisted  the  daring  explorers  of  that 
rich  but  distant  and  wild  land. 

In  1910  a station  was  erected  at 
Bobruisk  (near  Minsk)  exclusively 
for  connection  with  the  Eiffel  Tower 
station  in  Paris,  but  the  first  attempts 
to  communicate  were  not  successful. 
This  may  be  readily  understood,  be- 
cause the  total  power  of  the  Bobruisk 
installation  was  not  above  40  kw., 
which  was  entirely  insufficient  to  cover 
the  distance  of  2,000, -kilometers  or 
1,200  miles  between  the  two  stations 
(vacuum  tube  transmitters,  detectors 
and  amplifiers  did  not  yet  exist).  Be- 
sides, there  were  many  mistakes  in  the 
design  and  construction  of  the  station. 
In  1914  it  was  decided  to  abandon  the 
old  structure  completely  and  to  build 
a new  150  kw.  station  in  the  same  lo- 
cation. This  was  never  done,  how- 
ever, as  the  outbreak  of  the  war 
brought  about  the  settlement  of  the 
problem  of  foreign  communication  in 
a different  way. 

Another  powerful  station  for  com- 
munication with  foreign  countries  was 
planned  for  Nicholaieff  on  the  Black 
Sea.  It  had  100  kw.  power,  but  it  was 
not  put  into  operation  until  several 
months  after  the  beginning  of  the  war, 
and  in  the  end  it  served  only  for  the 
local  needs  of  the  army  in  the  Ukraine, 
being  too  far  removed  from  the  center 
of  activity. 

All  these  stations  were  delivered 
either  by  the  Russian  Society  of  Wire- 
less Telegraph  (after  1912,  under 
financial  control  of  the  Marconi  Wire- 
less Co.),  or  by  Siemens  & Halske. 

Stations  at  Tsarskoe  Selo  and 
Moscow 

The  great  World  War  broke  out  on 
August  1,  1914.  For  several  days 
previous  to  that  event,  the  Russian 
Government  ha,d  been  gravely  con- 
cerned about  communications  with 
France.  The  two  cables  connecting 
Russia  with  Western  Europe  were 
owned  by  neutral  companies,  but  that 
very  “neutrality”  appeared  dangerous. 
Fortunately,  complete  apparatus  for  a 
big  radio  plant  had  just  been  made  in 
the  factory  maintained  by  the  Russian 
Wireless  Society.  It  had  been  tested 
by  military  radio  specialists,  a tempor- 
ary tower  and  antenna  having  been 
constructed  for  that  purpose.  On  the 
initiative  of  the  military  authorities, 
the  Military  Electric  School  took 
charge  of  the  property  and  on  the  same 
night  the  exchange  of  messages  with 
the  Eiffel  Tower  began.  The  first 
news  of  the  declaration  of  war  by  Ger- 
many was  sent  to  France  from  this  sta- 
tion. commandeered  on  the  eve  of  the 
war. 

Everybody  realized,  however,  that  a 
hastily-constructed  plant  erected  under 
an  emergency  could  not  be  depended 
upon.  Consequently,  the  Government 
intrusted  several  radio  specialists  with 
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the  task  of  establishing  adequate  and 
reliable  radio-communication  with  the 
Allies.  At  this  time,  alternators  with 
an  abnormal  number  of  cycles  were  not 
obtainable  in  Russia;  D.C.  generators 
could  be  obtained  on  special  order  only 
after  considerable  delay.  Nevertheless, 
with  assistance  of  the  Russian  Society 
the  difficulties  were  quickly  sur- 
mounted and  one  of  the  most  powerful 
radio-stations  of  that  time,  with  nine 
towers,  each  360  feet  high,  was  ready 
within  four  and  a half  months  from 
the  time  the  decision  was  made.  In 
December,  1914  the  Emperor  Nicholas 
II  was  able  to  send  his  Christmas  con- 
gratulations to  the  President  of  France 
and  the  King  of  England  by  wireless. 

Tver  Testing  Station 
One  of  the  stations  was  erected  at 
Tsarskoe  Selo,  the  residence  of  the 
Czar,  twenty-two  versts  (14)4  miles) 
from  Petrograd ; the  other  at  Moscow, 
in  the  heart  of  Russia.  In  addition,  a 
special  receiving  station  was  built  at 
Tver  for  testing  and  observation  pur- 
poses. Tver  is  on  the  railroad  between 
Petrograd  and  Moscow. 

The  Tsarskoe  Selo  and  Moscow 
equipments  were  practically  identical  in 
design  from  a radio-electrical  point  of 
view.  The  arrangement  was  as  follows : 
A huge  storage  battery  of  6,000 
Tudor  lead  cells  fed  the  condenser  os- 
cillation circuit.  The  total  voltage  of 
the  battery  was  12,000,  the  maximum 
current  25  amperes.  To  make  the  task 


of  the  personnel  easier  and  for  con- 
venience in  recharging  the  battery,  it 
was  subdivided  into  twelve  separate 
parts  of  1,000  volts  each.  The  sub- 
divisions each  had  a charging  dynamo 
driven  by  a 22-volt  D.C.  motor.  When 
the  transmitting-  key  was  pressed,  all 
twelve  generators  were  connected  in 
series  by  means  of  twelve  correspond- 
ing automatic  carbon  relays,  and  con- 
nected in  parallel  with  the  battery. 
Thus  the  condenser  was  charged  by 
both  the  batteries  and  the  generators. 
When  the  key  was  released,  the  relays 
switched  the  generators  to  their  corre- 
sponding sections  of  the  storage  bat- 
tery. In  that  way,  the  storage  battery 
received  charging  impulses  in  the  in- 
tervals between  the  dots  and  dashes  of 
the  Morse  code.  The  battery  capacity 
was  such  that  the  transmitter  could 
work  at  full  power  for  about  two 
hours  when  using  only  the  storage  bat- 
tery as  a means  of  primary  current 
supply. 

The  oscillating  circuit  consisted  of 
glass  plate  condensers  of  ]/2  mfd. 
capacity,  silver-covered,  copper-pipe, 
self-induction  coils  of  large  diameter 
and  a solid  revolving  disk-discharger 
with  twelve  teeth,  modeled  after  the 
discharger  of  the  big  Carnarvon  plant. 

Inverted  L Antenna 

The  transmitting  antenna,  of  the 
inverted  L type,  was  supported  by 
wooden  towers  120  meters,  or  360  feet 
high.  Nine  towers  were  used  at  the 


Moscow  station  and  seven  at  Tsarskoe 
Selo.  They  stood  in  two  rows. 

The  wooden  towers  were  erected  for 
temporary  use  only.  At  Moscow  they 
were  replaced  by  iron  towers  in  July, 
1915  but  they  remained  at  Tsarskoe 
Selo  until  the  end  of  that  plant,  De- 
cember, 1919. 

Unique  Wooden  Towers 

The  construction  of  the  wooden 
towers,  being  original,  deserves  men- 
tion. Four  parallel  vertical  tree- 
trunks,  about  20  inches  in  diameter, 
were  erected  on  a concrete  base  and 
were  placed  with  a few  inches  clear- 
ance between  them,  forming  a square. 
Iron  tie-rods  and  bolts  kept  them  to- 
gether and  reinforcing  wedges,  put  be- 
tween them,  supplied  a tension  that 
gave  greater  solidity  to  the  whole 
tower.  The  desired  height  was  gained 
by  adding  the  necessary  number  of 
trunks.  A small  crew  of  trained  men 
could  assemble  such  a tower  in  two  or 
three  days. 

Cross  arms  served  to  support  the 
transmitting  antenna,  of  the  cage  type. 
A number  of  wells,  20  feet  deep,  pro- 
vided the  necessary  ground  for  the 
transmitter.  In  addition,  a counter- 
poise of  many  thick  parallel  wires  was 
buried  in  the  ground,  one  foot  beneath 
the  surface. 

The  receiving  part  of  the  station 
occupied  a small  structure,  separate 
from  the  transmitting  room.  A single 
wire,  stretched  on  top  of  the  towers, 
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served  as  receiving  antenna.  There 
were  two  of  these,  each  with  its  own 
receiving  apparatus  so  that  two  differ- 
ent messages  could  be  picked  up  at  the 
same  time.  The  telephone  receiver 
was  generally  used  in  picking  up  mes- 
sages, although  it  was  possible  to  re- 
ceive them  on  phonograph  records. 
The  crystal  detector  and  vacuum  tubes 
were  used  in  various  combinations. 

Power  for  the  plant  was  delivered  by 
Diesel  generators.  Four  Diesels  of 
150  HP.  each,  with  corresponding  220 
volts  D.C.  dynamos  were  used  at 
Tsarskoe  Selo  and  two  Diesels  of  450 
HP.  each  were  used  at  Moscow'.  Each 
plant  had  one  generating  group  held 
for  reserve,  the  working  power  being 
450  HP.  in  both  cases. 

The  storage  battery  of  800-ampere 
hours  could  be  used  for  the  short  time 
work,  instead  of  generating  groups. 
The  same  battery  also  supplied  energy 
for  various  secondary  uses,  such  as 
lighting,  pumping,  etc.  Every  device 
could  be  manipulated  and  controlled 
from  the  receiving  house.  Both  plants 
were  operated  exclusively  by  officers 
and  privates  of  the  Military  Electric 
School.  Many  of  the  privates  received 
their  only  electrical  and  mechanical 
training  after  being  drafted  into  the 
army  when  the  war  began. 

War-Time  Radio  Activities 

Throughout  the  war,  up  to  the  Bol- 
shevist revolution  in  November,  1917, 
the  Tsarskoe  Selo  and  Moscow  sta- 
tions successfully  maintained  communi- 
cations with  the  Allies.  Both  stations, 
together  with  the  Tver  testing  station, 
were  under  the  supervision  of  the 
Chief  of  Radio-Communication.  Spe- 
cial wires  connected  the  chief’s  office  in 
Petrograd  with  each  station,  making 
them  independent  of  the  State  tele- 
graph lines. 

As  a rule,  Tsarskoe  Selo  was  in 
connection  with  Lyon,  France,  and 
Coltano,  Italy,  while  Moscow  was  com- 
municating with  Carnarvon,  England 
and  eventually  with  Salonica,  the  head- 
quarters of  the  army  in  the  Balkans. 

Tsarskoe  Selo  used  a normal  wave- 
length of  5,000  to  6,000  meters,  while 
Moscow  worked  with  a wave-length  of 
6,000  to  7,000  meters.  The  acoustic 
pitch  of  the  transmitter  was  given  by 
400  oscillations  per  second,  produced 
by  the  revolving  disk-discharger, 
which  had  twelve  teeth  and  made  2,000 
revolutions  a minute. 

Exchange  of  messages  was  carried 
on  during  periods  set  by  special  ar- 
rangement between  the  Allies  and 
communications  proceeded  practically 
uninterrupted  within  thfe  schedule 
hours  except  on  the  night  when  Ger- 
many made  her  declaration  of  war 
against  Russia.  She  then  tried  to  pre- 
vent the  transmission  of  that  news 
from  Russia  to  France.  But  even 
then,  in  spite  of  the  attempted  inter- 
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ference,  messages  were  duly  ex- 

changed. This  was  accomplished  by 
means  of  a quick  change  in  wave- 
lengths, the  arrangement  to  provide 
against  such  a contingency  having  been 
made  in  advance.  Of  course  such 

changes  are  an  inconvenience  to  a large 
station  and  force  it  to  use  wave-lengths 
which  are  not  always  to  its  advantage. 

The  daily  average  of  words  was 
about  4,000  for  Tsarskoe  Selo  and  lit- 
tle less  for  Moscow.  Besides  the  mes- 
sages in  cipher,  there  were  open 

messages  consisting  of  communiques 
from  Headquarters,  meteorological 

news  and  astronomical  time  signals. 
The  number  of  words  transmitted  and 
received  could  have  been  considerably 
increased  if  the  automatic  Wheatstone 
transmitter  had  been  used. 

From  the  very  beginning  of  the 
work  of  the  Allies,  the  daily  traffic 
demonstrated  the  perceptible  influence 
of  topography  upon  the  strength  of  the 
signals.  Thus,  while  the  messages  be- 
tween Lyon  and  Tsarskoe  Selo  were 
heard  with  great  distinctness,  those  be- 
tween Lyon  and  Moscow  were  very 
poor.  A glance  at  the  map  will  ex- 
plain the  reason  of  this.  The  straight 
line  between  Lyon  and  Moscow  passes 
through  the  Alps  and  the  mountains  of 
Bohemia,  while  between  Lyon  and 
Petrograd  the  country  is  much  more 
level.  The  Carnarvon  and  Coltano 
signals  were  heard  with  equal  ease  in 
Tsarskoe  Selo  and  Moscow,  although 
Moscow  had  the  advantage  in  commu- 
nicating with  Carnarvon  as  it  had  a 
larger  aerial. 

In  order  to  make  the  radiated  energy 
as  large  as  possible,  both  an  earthed 
ground  and  a counterpoise  were  placed 
in  the  antenna  circuit.  It  was  found 
that  the  maximum  of  oscillating  energy 
in  the  antenna  could  be  obtained  by 
cutting  the  inductive  resistance  into 
one  of  these  parallel  branches  and  as- 
certaining its  most  favorable  size. 

Much  trouble  was  caused  in  cold 
weather  by  hoar-frost  and  ice.  They 
are  the  real  plagues  of  both  the  radio 
and  wire  telegraphing  in  some  parts  of 
Russia.  The  coating  of  frost  and  ice 
on  the  wires  of  an  antenna  increases  its 
effective  resistance  and  it  was  even 
more  serious  when  the  ice  would  ac- 
cumulate to  a thickness  of  several 
inches,  thus  increasing  the  weight  of 
the  antenna  and  threatening  the  safety 
of  the  towers.  This  caused  especial 
concern  when  the  high  wooden  towers 
were  tried  for  the  first  time. 

Therefore,  on  cold  days  particular 
attention  was  given  to  the  antenna.  At 
the  first  signs  of  hoar-frost  accumulat- 
ing, the  antenna  wires  would  be  shaken 
by  means  of  the  hoisting  cords  but 
when  there  was  a quick  formation  of 
ice,  it  was  necessary  to  lower  the  whole 
antenna  and  the  ice  would  be  knocked 
off  by  hand.  Later  it  was  found  that 


the  antenna  wires  could  be  heated  by 
an  electric  current.  A few  minutes 
after  the  current  was  turned  on,  the 
coating  of  ice  would  drop  off  in  large 
sections,  doing  away  with  necessity  for 
lowering  the  wires. 

Recognition  of  the  importance  of  the 
wireless  telegraph  in  public  affairs  had 
just  begun  to  spread  among  Russian 
officials  when  the  revolution  put  a tem- 
porary end  to  its  development. 

Radio  Necessary  in  Future  De- 
velopment of  Russia 

Generally,  one  may  say  without  fear 
of  contradiction  that  wireless  will 
occupy  an  important  place  in  the  future 
development  of  Russia. 

Russia  is  10,000  kilometers  in  length 
from  East  to  West  and  3,000  kilomet- 
ers from  North  to  South,  or  6,200 
miles  by  1,860  miles.  Within  this  area 
are  many  wild  and,  under  ordinary 
conditions,  almost  inaccessible  regions. 
These  spots  often  contain  stores  of 
treasures,  concealing  great  riches.  In 
many  instances  the  climate  and  topo- 
graphy of  the  country  make  the 
erection  and  maintenance  of  wire  tele- 
graph lines  impossible.  For  instance, 
the  greatest  gold  mines  of  pre-war  time 
were  located  in  the  Yenissei  Taiga 
(virgin  forests  in  the  region  of  the 
river  Yenissei),  where  the  several 
thousand  souls  that  made  up  the  work- 
ing population  were  completely  cut  off 
from  the  rest  of  the  world  for  six  or 
eight  weeks  every  Fall  and  Spring. 
The  intervening  country  was  abso- 
lutely impassable. 

For  many  years  explorers  have  en- 
deavored to  navigate  the  Arctic  Ocean 
along  the  Siberian  coast.  Shipping  is 
absolutely  necessary  to  the  exploita- 
tion of  the  riches  that  Siberia  contains, 
but  to  a great  extent  it  awaits  the  time 
when  a radio  telegraph  net  is  spread 
along  this  coast.  The  first  steps  in  that 
direction  have  already  been  taken. 
Three  stations  have  been  built,  one  at 
Novaia  Zemlia,  one  at  Vaigatch  and 
one  at  Yamal  Peninsula,  but  these  are 
all  but  lost  in  the  vast  expanse  of  the 
coast,  and  in  fact  barely  touch  Siberia 
at  the  northwest. 

There  is  still  another  highly  impor- 
tant field  in  which  radio  could  be  in- 
valuable to  the  new  Russia.  Russia  is 
pre-eminently  an  agricultural  country. 
Consequently  reports  of  probable 
weather  conditions  and  market  prices 
are  very  important  to  all  parts.  There 
are  many  places  which  cannot  be 
reached  in  time  except  by  radio.  This 
is  especially  true  after  several  years  of 
general  disorganization.  It  is  only  too 
evident  that  a main  factor  in  Russia’s 
recovery  will  be  the  radio  telephone, 
the  latest  achievements  of  which  are 
so  brilliant.  A number  of  broadcasting 
stations  would  keep  the  remotest  cor- 
ners of  vast  Russia  in  close  touch  with 
the  rest  of  the  w'orld. 


Digitized  by  ^.ooQle 


Lakes -to -Coast  Voyage  Has  Thrills 

Scenery,  Accidents,  Fishing  and  Radio  Make 
the  Trip  Notable  for  the  Operator  on  the 
U.  S.  Shipping  Board  Vessel  Lake  Harminia 

By  Julian  K.  Henney 


ONE  day  I sauntered  down  by  the 
docks  at  Cleveland  to  watch  the 
busy  tugs  puffing  laboriously 
around,  and  to  listen  to  the  waves  of 
muddy  Lake  Erie  swishing  against  the 
blue-gray  hulls  of  two  Shipping  Board 
steamers  tied  to  the  wharf. 

“Where  are  you  bound?’’  I shouted 
at  a greasy  individual  in  faded  blue 
jumper,  evidently  a member  of  the  be- 
low-decks  crew. 

“Boston,  I guess,”  was  his  disinter- 
ested answer. 

Now  Boston  meant  that  the  steamer 
would  have  to  go  out  the  St.  Lawrence, 
a voyage  I had  always  wanted  to  make. 
Perhaps,  I thought,  there  are  other 
Shipping  Board  steamers;  some  might 
even  need  wireless  operators,  so  I 
hustled  to  the  Radio  Corporation  office, 
and  applied  to  Superintendent  Nicholas 
of  the  Great  Lakes’  Division  for  a ship. 

Two  weeks  later  he  sent  for  me  and 
assigned  me  to  the  Lake  Harminia,  a 
new  vessel,  which  was  to  sail  from  Su- 
perior, Wisconsin,  for  the  coast.  An- 
other pleasant  surprise  was  in  store  for 
me  at  Cleveland.  I was  to  have  com- 
pany on  the  trip  to  Duluth  and  Supe- 
rior. Keuhni,  an  operator  friend,  was 
to  take  the  Lake  Glaucns  from  the 
Globe  yards  where  the  Harminia  was 
being  finished. 

We  were  told  to  hurry  to  Duluth, 
but  it  took  a long  time  to  pump  eight- 
een cars  of  heavy  oil  into  the  steamer 
through  a one-inch  hose  with  a wheezy 
engine  that  threatened  to  expire  at  each 
breath. 

When  the  Lake  Harminia  had  taken 
her  last  supplies,  the  Skipper  came 
aboard,  and  when  the  compass  had 


Safe  on  deck— operator  and  antenna 


been  adjusted,  paraded  us  over  a good 
part  of  the  west  end  of  Lake  Superior. 
Then  we  tied  up  at  a grain  elevator  in 
the  Duluth- Superior  basin  to  have  sixty 
thousand  bushels  of  wheat  shot  into  the 
hold.  The  next  morning  the  rest  of  our 
ninety-odd  thousand  bushels  came 
aboard,  bringing  us  down  to  the  maxi- 
mum depth  with  which  we  could  get 
past  Cove  Island  into  Georgian  Bay. 

The  two  days’  trip  across  cold  Lake 


Superior  and  down  the  winding  St. 
Mary’s  river  gave  me  ample  time  to 
test  the  radio  equipment  on  board. 

A wireless  operator’s  life  aboard 
such  a steamer  as  the  Lake  Harminia 
is  a pleasant  one.  The  radio  room  was 
a large,  well-lighted  and  ventilated 
cabin  on  the  afterdeck  across  from  the 
chief  engineer’s  room.  The  panel  and 
desk  took  up  but  a small  part  of  the 
large  cabin,  which  provided  a cozy 
haunt  for  all  the  ship’s  officers.  The 
bunk  room  was  equipped  with  three 
bunks,  but  as  I could  use  only  one  at 
a time,  I could  shift  around  according 
to  the  weather  and  the  movement  of 
the  vessel.  Electric  fans  in  both 
rooms,  clothes  closets,  brass  Seth 
Thomas  clocks  that  actually  kept  time, 
curtains  at  the  port  holes — all  this  and 
more  proved  to  me  that  a radio  man’s 
life  was  not  so  bad  as  I had  sometimes 
found  it.  The  motor  generator  was 
in  the  engine  room  with  a push  button 
near  the  receiving  tuner  to  start  it,  so 
that  the  whine  of  this  high-speed, 
500-cycle  generator  did  not  bother  the 
operator  while  receiving. 

Late  one  afternoon  we  anchored  off 
Cove  Island  at  the  entrance  to  that 
winglike  projection  of  Lake  Huron, 
Georgian  Bay.  A fog  had  come  down 
on  us  as  we  attempted  to  steal  past  the 
sentinel-like  island,  forcing  us  to  lay 
up  until  the  next  morning.  The  next 
day  we  tied  up  at  a grain  elevator  at 
Port  McNicoll,  around  the  corner 
from  Midland,  VBC.,  and  a fishing 
party  was  organized  among  the  offi- 
cers. By  noon  our  party  of  Isaac  Wal- 
tons had  pulled  nearly  a hundred  fish 
from  the  blue  waters  near  the  ship. 
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Early  on  the  next  morning  the  ele- 
vator men  were  ready  to  drop  their 
long  proboscis-like  chutes  into  the  hold 
to  take  out  our  wheat.  The  elevator 
gear  got  mixed  up  with  the  aerial  in 
the  process  with  the  result  that  I made 
an  impromptu  trip  up  the  mast.  For- 
getting that  the  aerial  might  be  as 
heavy  as  myself,  and  not  realizing  that 
I could  not  snub  a steel  cable  as  I 
could  a rope,  I unloosened  the  wire 
rope.  When  the  last  turn  was  taken 
off,  whist ! I started  up  the  mast ; 
the  wires  started  down.  Had  it  not 
been  for  two  sailors  nearby  I might 
have  suffered  more  damage  than  a pair 
of  bruised  hands. 

Coming  out  of  Georgian  Bay  we 
passed  Cove  Island  at  midnight.  The 
South  American  called  shortly  before 
asking  about  weather  conditions  in  the 
Bay.  She,  too,  had  been  running 
through  fogs  from  one  of  the  lakes  to 


Quebec’s  waterfront  dominated  by  the 
Citadel  and  the  Hotel  Frontenac 


far-famed  Thousand  Island  district 
was  not  dimmed  by  the  weather. 

Taking  a pilot  at  Ogdensburg,  we 
entered  the  first  of  the  St.  Lawrence 
locks  shortly  after  noon,  passing 


on  the  cement  base  of  the  rear  lock 
gate,  so  that  when  the  water  was  let 
out,  the  steamer  sat  down  on  her  foot, 
figuratively  speaking. 

Another  Shipping  Board  Steamer 
coming  up  behind  us  in  the  gathering 
dusk  had  heard  the  noise,  had  seen  us 
list,  and  soon  radioed  asking  if  we 
needed  assistance. 

■‘A  week  in  dry  dock,”  was  the  con- 
census of  opinion. 

Two  tugs  came  for  us  in  the  morn- 
ing, towing  us  through  the  last  of  the 
Soulanges  Canal,  then  through  the 
Laohine  Locks.  Aided  by  a third  blue, 
red  and  white  stacked  tug  later  in  the 
day  we  were  finally  pulled  into  Mon- 
treal shortly  afterward,  thirteen  hun- 
dred miles  from  the  Harminia’s  home 
port,  a city  she  would  never  visit  again. 

For  the  next  ten  days  we  sat  around 
in  intense  heat,  in  an  evil-smelling  slip, 
watching  repair  men  grapple  with  a 


A trophy  of  war,  the  S.S.  “Greiffenfela,”  a former  German  liner 
now  under  British  flag,  at  Montreal 


The  “Lake  Harminia"  docked  at  Port  McNicoll,  waiting 
to  discharge  her  cargo.  The  flags  celebrate  July  4 


another.  The  evening  of  the  next  day 
we  passed  the  many  lights  of  Detroit. 
On  account  of  the  thick  weather,  the 
Skipper  anchored  as  soon  as  it  grew 
dark.  A message  to  the  Marine  Post 
Office  at  Detroit  failed  to  get  any  re- 
sults, but  the  music  that  came  floating 
over  the  aerial  a half  hour  later  ap- 
peased the  crew. 

The  short  distance  through  the 
canal  between  Lake  Erie  and  Lake 
Ontario  proved  to  be  like  the  old  road 
to  Rome — long  and  tedious.  The 
steamer  had  been  built  as  large  as 
possible,  and  in  the  small  canals  and 
locks  she  was  hard  to  manage.  Even 
the  eight  hundred  tons  of  coal  were  in- 
sufficient to  keep  our  head  up  in  the 
wind.  The  slightest  breeze  threw  us 
around  until  the  clank,  clank,  of  the 
propeller  on  the  stony  bottom  forced 
us  to  tie  up.  Messages  went  back  to 
Cleveland,  “Tied  up  in  strong  gale 
near  St.  Catherines.” 

After  a long  siege  with  the  canal 
and  its  locks  it  was  good  to  steam  out 
into  open  water  once  more,  and  then 
to  enter  the  beautiful  island-dotted 
waters  near  Clayton  and  Alexandria 
Bay,  which  were  passed  in  a cold 
drizzle,  yet  the  magnificence  of  the 


around  the  Rapid  Plat  rapids  that 
tumbled  beside  us  or  left  us  peace- 
fully puffing  along  while  they  hurried 
in  a welter  of  foam  around  the  rocks 
and  islands.  At  supper  time  we  an- 
chored in  a small  widening  of  the  river 
called  Garbage  Lake  by  our  uncompli- 
mentary mate,  an  incongruity  that  I 
could  not  understand. 

Just  as  we  were  clearing  the  last  of 
the  forty-eight  locks,  and  mates,  en- 
gineers and  deck  hands  were  eagerly 
looking  forward  to  Montreal  and  the 
end  of  canals,  and  were  congratulating 
ourselves  on  the  progress,  when, 
Bang!  three  distinct  thuds  rever- 
berated through  the  ship.  The  last  jar 
was  so  sudden  and  accompanied  with 
such  a decided  list  that  I went  out  of 
my  chair,  up  against  the  outer  wall. 

The  captain  was  shouting;  so  was 
the  mate  and  the  pilot,  and  by  the  time 
I had  the  receivers  off  my  ears  a 
dozen  of  the  crew  were  running 
wildly  up  and  down  the  lock  wall.  A 
glance  out  the  wireless  room  revealed 
the  stern  of  the  vessel  high  in  the  air, 
the  aftercabin  more  or  less  wrecked, 
and  a disabled  rudder  post  and  quad- 
rant hanging  loosely  like  a broken  arm. 
In  some  manner  the  rudder  had  caught 


job  that  was  evidently  too  large  for 
them. 

Finally,  I jumped  on  a Canadian 
Pacific  train,  traveled  past  Lake  Nip- 
issing,  Algonquin  Park,  through  the 
rocky  wilderness  of  the  north  to  the 
Soo  from  where  I went  by  “bus”  to 
Les  Cheneaux  Islands  for  a fishing 
trip  to  last  until  the  rudder  would  be 
fixed. 

After  receiving  word  that  the  steamer 
would  sail  soon,  I went  back  to  Mon- 
treal to  find  that  the  boat  had  been  in 
Quebec  for  nearly  two  weeks.  Arriv- 
ing in  the  city  at  night  I found  only 
French  speaking  people,  and  discov- 
ered too  late  that  I should  have  worked 
a bit  harder  on  my  school  languages. 
Over  the  phone  I learned  from  an 
English-speaking  operator — may  her 
days  be  blessed! — where  to  find  the 
steamer,  across  the  river  from  Que- 
bec, and  three  miles  from  there. 
Stumbling  over  the  many  labyrinth-like 
tracks  of  a dry  dock  and  ship  yards,  I 
finally  walked  the  plank  of  the  Har- 
minia to  find  the  second  engineer  ar- 
guing with  the  mate  that  “Sparks”  had 
jumped  the  ship. 

We  bad  goodbye  to  drydock,  finally, 
one  month  after  being  towed  into 


igitized  by  Google 


August,  1922 


OPERATOR’S  ADVENTURES 


61 


Views  among  the  Thousand  Islands,  the  unsurpassed  Summer  resort  of  Americans  and  Canadians  along  the  St.  Lawrence  as  it  issues  from 

Lake  Ontario 


Montreal  with  a wrecked  rudder.  The 
next  day  we  made  a trial  trip  around 
the  harbor,  had  our  compass  adjusted 
again,  and  at  2 o’clock  sailed  past  the 
Isle  of  Orleans  bound  for  Chatham, 
New  Brunswick,  for  a cargo  of  pulp 
wood. 

The  St.  Lawrence  began  to  show 
signs  of  its  greatness  as  soon  as  we 
had  passed  the  Falls  of  Montmorency, 
which  are  higher  than  Niagara,  and 
beautiful  in  the  afternoon  sun.  The 
river  increased  in  width,  and  the  shores 
became  higher  and  more  rugged,  and 
soon  the  fresh  water  became  salty. 
Toward  evening  we  passed  the  mighty 
promontories  that  guard  the  entrance 
to  the  Saguenay  River,  and  at  four  in 
the  morning  we  dropped  our  pilot  at 
Father  Point,  the  spot  where  the  great 
Empress  of  Ireland  sank  a few  years 
ago. 

During  the  night  the  receivers  were 
bothered  some  by  static,  but  signals  of 
ocean-going  vessels  were  not  scarce. 
Once  I heard  one  send  a long  string 
of  supplies  that  some  one  would  need 
for  the  long  Winter  soon  to  fall  on  the 
inhabitants  of  that  north  country,  and 
an  hour  later  heard  the  same  message 
being  repeated  along  the  river  from 
point  to  point  like  a distant  echo. 

The  evening  of  the  next  day  we  ran 
into  a heavy  northeast  sea  off  Pluris 
Point  that  tumbled  the  Lake  Harminia 
about  like  a cork.  When  the  darkest 
of  St.  Lawrence  nights  came  down  on 
us,  the  captain  slowed  down  and  drifted 
and  coasted  slowly  along  the  shore  un- 
til daybreak  should  allow  him  to  make 
sure  of  his  position. 

Late  in  the  afternoon  we  dropped 


the  hook  in  the  mouth  of  the  Mirimichi 
River,  patiently  waiting  until  the  pilot 
should  come  up  in  his  sail  boat  to  take 
us  up  to  Chatham,  fifteen  miles  away. 
We  rode  at  anchor  off  the  village  that 
night,  and  in  the  morning  moved  to  the 


Journey’s  end.  Ships  at  anchor  in  Portland 
Harbor,  Joaziero  in  foreground 


pulp-wood  dock.  Here  I saw  the  tall 
masts  of  a Canadian  high-power  station 
at  Newcastle,  VAL,  I believe.  We 
took  a thousand  cords  of  wood  at  this 
port  while  the  chief  and  I went  trout 
fishing  in  the  wilds  behind  the  town. 
While  here  I watched  a German 
steamer  under  a British  flag  burn  at 
the  dock,  and  saw  a four-masted 
hooker  from  Norway  unfurl  her  sails 
and  fly  away  like  a huge  white  butterfly. 

Clearing  for  Portland,  we  followed 
the  southern  coast  out  through  the  Gut 
of  Canso  to  the  Atlantic.  In  the 
evening  the  receivers  were  filled  with 
a medley  of  notes  ranging  from  the 
pure  tone  of  the  Mauretania,  MGA,  to 


the  buzzsaw  of  a lonely  Jap  trying  to 
get  through  the  jam  to  WSE.  Before 
Arlington  time,  1HAA,  2JU,  and  2NF 
came  buzzing  in  with  their  low-toned, 
low-wave  sets.  It  seemed  like  home 
to  hear  those  200-meter  fellows  pound- 
ing away,  and  when  NHR  at  Cleveland 
came  roaring  in  louder  than  NBD  at 
Bar  Harbor,  the  Lakes  didn’t  seem  so 
far  away  as  I had  thought. 

The  following  day  was  spent  blun- 
dering south  in  a fog  that  came  down 
early  in  the  morning.  We  were  off 
Cape  Sable,  but  because  of  some  over- 
sight the  captain  did  not  have  a book 
dealing  with  the  Canadian  fog  whistle 
characteristics.  A message  to  VCU 
brought  the  captain  the  information 
he  needed  to  proceed.  During  the 
morning  we  nearly  ran  down  a lone 
fisherman  who  had  anchored  in  the 
fog  off  the  Nova  Scotia  coast.  Once 
we  scraped  a black  buoy  that  marked 
a reef,  and  once  were  too  close  to  a 
white  vessel  that  rushed  at  us  out  of 
the  mists  and  then  flitted  past  like  a 
bat  at  night.  At  noon  I worked  PUH, 
the  Joaziero  of  Rio,  who  was  coming 
across  from  England  with  a cargo  of 
chalk. 

Several  times  I secured  an  answer 
to  my  QTE  request  from  Bar  Har- 
bor enabling  the  captain  finally  to 
clear  the  Cape  and  head  across  the 
Bay  of  Fundy  for  Portland.  Here  we 
anchored,  and  I decided  that  night  as 
we  watched  the  Joaziero  drop  anchor 
near  us  that  radio  life  aboard  such  a 
steamer  as  the  Lake  Harminia,  and  on 
such  a voyage  as  the  Great  Lakes  to  the 
Atlantic  coast  was  a great  life. 


New  Equipment  for  Army  Airplanes 


A IRPLANES  in  the  service  of  the 
United  States  Army  are  to  be 
equipped  with  radio  apparatus  of  new 
and  advanced  types,  including  combina- 
tion telegraph  and  telephone  sets.  The 
installations  are  of  three  types,  designed 
for  the  three  different  types  of  air- 
planes, the  pursuit,  observation  and 
bombing  planes.  Development  of  the 
new  radio  apparatus  has  been  in  the 
hands  of  the  Signal  Corps  Radio  Sec- 


tion, and  although  the  plans  have  been 
drawn  and  bids  called  for,  no  public 
description  of  the  apparatus  has  been 
released  by  the  Signal  Corps.  It  is  said, 
however,  that  it  is  far  in  advance  of 
present  sets. 

The  largest  and  most  powerful  set, 
known  as  S.  C.  R.  135,  will  be  carried 
on  bombing  planes,  and  will  have  a 
radio  telephone  radius,  plane  to  ground, 
of  75  miles,  and  a telegraph  range  of 


about  200  miles.  S.  C.  R.  133  is  de- 
signed for  the  most  speedy  pursuit 
planes,  and  has  a telephone  range  of  5 
miles,  S.  C.  R.  134,  for  observation 
planes,  will  have  a range  of  about  10 
miles.  These  sets  all  use  a trailing  wire 
for  the  antenna,  and  the  metal  parts 
of  the  airplane  as  a ground.  Army  ex- 
perts consider  that  the  new  instruments 
will  practically  revolutionize  radio  for 
airplane  use. 
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Radio  Telegraphy  Is  Great 
Aid  in  Fighting 


Radio 

gave  first  news 
of  this  forest  fire 


Forest  Fires 

A Radio  Observer  Tells  of  His  Work 

By  M.  V.  Chesnut 


FIRE! 

Fire  in  the  forests  that  guard 
the  cultivated  fields  of  the  Western 
states!  The  trees  are  threatened,  and 
that  means  catastrophe,  for  with  the 
woodlands  rests  assurance  of  an 
equable  distribution  of  rainfall  over  a 
wide  area  of  fertile  farming  land.  Let 
these  trees  burn,  and  the  farms  that 
now  supply  an  important  percentage  of 
American  foodstuffs  would  dry  and 
harden  into  another  Sahara. 

Fire!  An  airplane  patrol  detects  it 
while  still  a small  blaze;  a bush  fire, 
but  one  that  may  involve  a hillside.  The 
observer  in  the  airplane  notes  the  aris- 
ing smoke,  spots  its  position  on  the  map 
before  him  in  its  celluloid  cover,  and 
puts  his  fingers  on  the  key. 

DAR  TEII  DAR  DEH  DAR. 


And  back  to  the  radio-observation 
airdrome  goes  a short  message  that 
says  in  code,  about  as  follows : “Bushes 
afire  in  XYZ  valley  point  about  145 
north  72  west.” 

The  operator  at  the  airdrome  copies 
the  message  and  hands  it  to  a telephone 
operator,  who  quickly  consults  his  map, 
finds  the  location  of  the  fire,  and  tele- 
phones to  the  nearest  Forest  Ranger. 
The  latter  goes  quickly  to  the  spot,  sum- 
moning aid  if  necessary. 

And  once  more  the  vital  woods  have 
been  saved,  and  with  them  the  culti- 
vated fields  that  depend  upon  them. 

'Such  is  the  procedure  at  the  High 
River  Air  Station,  typical  of  all  the 
others.  This  station  was  established 
last  year  for  the  fire  protection  of  the 
forests  on  the  Eastern  slope  of  the 
Rocky  Mountains,  and  radio  plays  an 
essential  role  in  the  work..  Regular  ob- 
servation trips  are  made  each  day,  last- 
ing from  two  to  three  and  even  four 
hours,  and  if  it  were  necessary  for  the 
airplane  to  return  to  headquarters  every 
time  it  sighted  a fire,  much  valuable 
time  would  be  lost  with  the  conflagra- 
tion meanwhile  growing  to  much  larger 
size. 

The  radio  station  and  airdrome  are 
situated  forty  miles  east  of  the  Rockies, 


and  are  apparently  in  an  ideal  location 
from  a radio  standpoint,  judging  from 
the  transmitting  ranges  obtained.  The 
aerial  is  a four-wire  umbrella  type  and 
is  supported  on  a 185-foot  steel  mast. 
Four  down-leads  are  taken  from  the 
mast  head  and  led  to  the  transmitting 
room. 

The  station’s  transmitting  equipment 
consists  of  a 2 kw.  synchronous  spark 
set  with  a daylight  range  of  600 
miles  on  900  meters.  Current  is 
supplied  by  a generator  driven  by  a 
gasoline  engine. 

During  the  tests  that  were  made  to 
determine  the  range  of  this  set  a vessel 


and  again,  finishing  up  finally  with  a 
string  of  QRA’s  and  WHO’s  without 
getting  a sound  in  reply  until  the 
gasoline  engine  had  been  started  again. 

An  aircraft  type  of  C.  W.  and  phone 
transmitter  with  a power  input  of  100 
watts  is  also  installed  in  the  ground 
station  and  operates  with  excellent  re- 
sults. Owing  to  the  large  aerial,  it  was 
at  first  impossible  to  transmit  on 
amateur  wave-lengths  in  the  usual 
manner  with  the  original  apparatus. 
This  difficulty  was  finally  overcome  by 
using  the  “syphoning”  system,  i.  e.,  very 
loose  coupling.  With  this  method, 
using  a sustained  wave,  the  radiated 


Radio  observer  io  DH-4  airplane,  about  to  start  on  bis  daily  forest  patrol.  Tha 
man  on  the  ground  has  his  hand  on  the  600-volt  generator  that  supplies  current 
to  the  radio  transmitter 


was  heard  sending  traffic  to  KPE 
(Seattle).  When  the  ship  signed  off,  it 
was  called,  and  its  position  asked.  The 
reply  showed  that  it  was  three  days  out 
of  Seattle,  a third  of  the  way  across 
the  Pacific,  bound  for  Yokohama.  This 
long-distance  transmission  probably  re- 
leased some  profanity  aboard  ship,  for 
just  as  the  key  was  pressed  to  acknowl- 
edge the  ship’s  message  the  gasoline 
tank  ran  dry  and  the  current  stopped. 

While  the  operator  ran  out  to  one  of 
the  De  Haviland  airplanes  to  “milk”  it 
of  some  gasoline  the  irate  ship’s  opera- 
tor called  VAW  (High  River)  again 
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wave-length  is  that  of  the  closed  circuit, 
regardless  of  the  period  of  the  aerial 
system.  Concerts  broadcast  from  this 
transmitter  on  a wave-length  of  360 
meters  have  been  heard  as  far  distant 
as  Chicago,  1,600  miles  away.  Great 
credit  is  due  to  the  amateurs  of  the 
southwestern  states,  whose  detailed  re- 
ports and  helpful  criticisms  were  of 
assistance  in  bringing  this  radio  tele- 
phone transmitter  up  to  its  present  effi- 
ciency. 

Receiving  Equipment 
The  receiving  equipment  is  of  the 
very  latest  type,  and  consists  of  a seven- 
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Mountain  scenery  affords  remarkable  views  from  above,  but  the  air  over  these  ranges 
is  “bumpy,”  the  varying  pressures  and  cross  currents  tossing  the  airplane  as  on 

a stormy  sea 


valve  radio- frequency  amplifier  with  a 
wave-length  range  of  600  to  5,000 
meters.  The  use  of  regeneration  is 
optional,  and  it  has  been  found  possible 
by  regenerating  to  receive  even  200- 
meter  signals,  with  no  great  loss  of  effi- 
ciency. However,  in  copying  the 
reports  from  patrolling  aircraft,  a 
syntonizer  is  used  as  an  external  hete- 
rodyne, in  preference  to  regeneration, 
owing  to  the  ease  of  tuning  this  circuit. 
This  simplicity  of  control  is  no  small 
factor,  for  the  C.  W.  signals  from  the 
patrolling  aircraft  “swing”  considerably 
when  the  airplane  encounters  rough 
weather,  owing  to  the  changes  taking 
place  in  the  wave-length  of  the  trailing 
aerial  of  the  transmitting  airplane. 
Every  time  an  airplane  dips  into  an 
“air  hole”  the  antenna  has  a crinkle  put 
in  it,  thus  changing  its  fundamental 
length. 

Airplane  Equipment 

The  airplanes  are  all  fitted  with 
C.  W.  transmitters,  some  using  a 100- 
watt  type  with  a modulating  attachment 
for  telephony,  and  the  remainder  using 
40-watt  types  on  straight  C.  W.  All 
the  transmitters  use  the  standard 
British  R.  A.  F.  circuit  that  has  become 
almost  universal  on  airplanes. 

There  is  just  one  danger  created  by 
the  radio  set  on  an  airplane,  and  that 
danger  is  run  by  the  men  on  the  ground. 
The  antenna  consists  of  a single  trailing 
wire,  which  is  wound  on  a small  winch 
and  is  lowered  only  when  the  machine 
is  safely  off  the  ground.  It  is  supposed 


to  be  wound  up  again  as  the  pilot  pre- 
pares to  land,  but  the  radio  operator 
who  is  new  to  aircraft  work  usually 
forgets  to  crank  up  the  antenna  in  the 
excitement  of  getting  back  home  after 
the  first  few  flights. 

The  two-pound  lead  weight  on  the 
end  of  the  antenna  comes  down  first, 
hits  the  ground  with  a thud  and  bounces 
like  a foot-ball.  By  the  time  the  weight 
has  come  down  again,  some  of  the  wire 
itself  is  twisting  and  curling  along  the 
ground,  ready  to  wrap  itself  around  the 
whole  ground  staff  and  hold  them  for 


the  attentions  of  the  weight,  by  now 
parted  from  the  wire  and  hitting  only 
the  high  spots.  Rather  than  be  one  of 
those  spots,  the  ground  staff  either  tries 
to  keep  both  feet  off  the  ground  at  the 
same  time,  or  makes  for  the  mountains, 
40  miles  off. 

The  inevitable  question  asked  by 
amateurs  who  visit  the  airdrome  is: 
“How  do  you  get  your  ground  connec- 
tion while  in  the  air?”  Prospective 
visitors  are  hereby  advised  to  think 
twice  before  asking  that  question  as  the 
staff  is  “fed  up”  on  it.  The  answer 
now  is  likely  to  be  that  the  operator 
throws  out  a sky-hook  and  uses  a cloud ! 

Naturally,  the  counterpoise  system  is 
used.  Every  airplane,  whether  radio- 


equipped  or  not,  is  fitted  with  copper 
strips  connecting  all  the  metal  parts  of 
the  machine  to  the  engine  bed.  This  is 
done  to  afford  a safe  path  for  electricity 
generated  by  friction,  and  as  a protec- 
tion against  differences  of  potential  that 
may  be  encountered  while  flying 
through  clouds.  The  network  of  metal 
ribbon  not  only  prevents  sparks  but 
makes  an  excellent  counterpoise  for  the 
antenna  of  the  radio  set. 

The  best  results  are  obtained  when 
the  transmitter  is  connected  at  the  nodal 
point,  or  in  other  words,  in  the  electrical 


middle  of  the  radiating  circuit;  there- 
fore, the  length  of  the  lowered  aerial 
should  be  just  sufficient  to  balance  the 
capacity  of  the  counterpoise.  Fortu- 
nately, in  the  type  of  aircraft  used,  the 
wave  length  of  the  system  when  thus 
balanced  is  approximately  900  meters, 
the  official  Aircraft  wave  assigned  by 
the  Berne  convention. 

Receiving  equipment  is  installed  in 
some  machines,  but  is  not  generally 
used  owing  to  the  hardship  of  wearing 
headphones.  The  radio-observer  must 
wear  the  phones  under  a tight-fitting 
flying  helmet,  and  in  spite  of  sponge- 
rubber  and  pneumatic  ear-protectors, 
the  pain  in  the  ears  becomes  unbear- 
able during  a three-or  four-hour  patrol. 
One-way  communication  is  customary, 
for  if  the  receiving  operator  on  the 
ground  is  alert,  there  is  little  or  no 
danger  of  messages  being  missed. 

Personnel 

The  radio  staff  of  the  High  River 
station  consists  of  a number  of  radio- 
observers headed  by  the  wireless 
officer.  The  latter  is  a skilled  radio- 
technician who  is  responsible  for  the 
maintenance  of  the  ground  station, 
and  is  in  charge  of  all  experimental 
work. 

The  radio-observers  are  required  to 
have  some  knowledge  of  photography 
in  addition  to  their  radio  and  eyesight 
qualifications. 

An  early  question  that  had  to  be 
answered  was  whether  a photographer 
could  be  trained  in  radiotelegraphy  as 
quickly  as  a radiotelegraphist  could  be 
trained  in  photography.  After  care- 
ful consideration,  the  authorities  de- 
cided that  radiotelegraphy  was  the 
more  skilled  of  the  two  trades,  and 
radio  operation  was  chosen  as  the 
primary  qualification,  photographic 
instruction  being  given  to  those  need- 
ing it. 

Each  man  is  responsible  for  the 
equipment  in  his  machine,  and  is  re- 
quired to  inspect  and  overhaul  the 
radio  gear  before  every  flight.  When 


Looking  down  into  the  radio  cockpit.  The  wind-driven  generator  is  shown  on  the  star- 
board side.  Transmitting  and  receiving  equipment  is  seen  in  the  apace  aft  the 
cockpit.  Boxes  of  spare  tubes  are  carried  in  the  forward  compartment 
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Station  of  a forest  ranger,  seen  from  the  air.  The  rangers  here  are  ready  in  a 
moment’s  notice  to  fight  distant  fires  reported  by  the  radio  patrol 


not  on  flight  duty  they  also  operate  the 
receiving  station  on  the  ground. 

Operating  Conditions 

Every  morning  of  the  Summer 
months  two  machines  leave  the  air- 
drome, one  flying  south  to  the  inter- 
national boundary  and  the  other  north 
to  the  Clearwater  district.  Each  air- 
plane carries  a pilot  and  radio-ob- 
server. The  radio  is  in  constant  use 
during  the  patrol,  transmitting  posi- 
tion, weather  and  engine  reports,  and 
detailed  observations  on  the  humidity 
of  the  forests,  with  the  consequent  fire 
danger. 

The  observer  keeps  a sharp  look-out 
for  forest  fires,  and  on  spotting  one, 
immediately  transmits  the  location  and 
other  details  to  the  ground  station, 
where  it  is  telephoned  to  the  waiting 
forest  rangers  in  their  huts.  Subse- 
quent messages  report  the  extent  of 
the  damage  and  the  progress  made  by 
the  fire-fighters.  It  is  customary  for 
the  observer  to  photograph  the  fire 
also,  in  order  to  confirm  his  estimated 
location  and  for  filing  reference. 

The  location  of  every  camp  spotted 
within  the  Government  forest  reserves 
also  is  wirelessed  to  High  River  and 
filed  there,  so  it  behooves  the  camper 
to  be  mighty  careful  with  matches, 
cigarettes,  and  camp  fires,  as  fires 
originating  in  their  vicinity  will  quickly 
be  brought  home  to  them. 

There  is  always  a fly  in  the  ointment. 
Though  the  life  of  an  aircraft  wire- 
less operator  is  very  pleasant  on  the 
whole,  the  special  hoodoo  -of  his  ex- 
istence is  the  “bumpy”  weather  en- 
countered above  the  mountains.  The 
poor  “Op”  is  tossed  around  in  his  cock- 
pit like  a pea  in  a baby’s  rattle,  one 
hand  clutching  his  key  and  the  other 
clinging  to  any  nearby  strut  or  stay. 
It  is  most  amusing  to  listen  in  on  the 
ground  to  the  stuttering  Morse  of  an 
operator  on  his  first  flight  in  bad 
weather.  Only  a man  gifted  with  a won- 
derful imagination  will  ever  read  it! 

It  is  a rule  of  the  station  that  no 
transmission  shall  take  place  while  the 
’plane  is  changing  direction,  the  reason 
being  that  the  trailing  antenna  forms 
a half -loop  during  the  turn,  increasing 
the  wave-length  by  several  hundred 
meters  at  times,  making  it  impossible 
for  the  receiving  station  to  be  kept 
tuned  in. 

Radio  compass  stations  are  needed 
in  connection  with  this  forest  and 
mountain  work.  If  compass  work 
were  practical,  a pilot  could  hover 
above  a forest  fire  while  several  com- 


pass stations  obtained  bearings,  thus 
fixing  the  location  of  the  fire  beyond 
all  doubt.  Unfortunately,  it  has  been 
found  impossible  to  utilize  the  radio 
compass  in  the  Rocky  Mountains, 
owing  to  the  errors  introduced  by  the 
irregular  masses  of  rock.  When  on 
board  ship,  the  radio  compass  has  to 
be  corrected  by  a certain  amount  at 
each  point  of  the  compass,  to  allow  for 
deflection  of  signals  by  the  body  of 
the  vessel.  This  is  a known  and  con- 
stant error  at  each  degree,  and  does 
not  vary  as  there  are  no  other  objects 
near  by  to  introduce  unknown  factors. 

At  first  it  was  thought  that  a similar 
factor  of  error  could  be  worked  out 
for  each  airplane,  but  it  was  quickly 
found  that  the  character  of  the  land 
over  which  the  machine  flew  had  an 
influence  on  the  directional  quality  of 
the  signals,  the  effect  being  far  greater 
than  that  of  the  body  of  the  airplane 
itself.  Tests  showed  that  the  error 
might  be  plus  60  when  the  machine 


was  40  miles  away,  and  minus  12  at 
60  miles  distance,  though  the  airplane 
had  flown  in  a straight  line  and  the 
bearing  had  not  changed  in  the  slight- 
est. Radio  direction-finding  therefore 
had  to  be  abandoned,  regretfully,  and 
fires  still  are  located  on  maps  carried 
by  the  observers. 

Plans  have  been  drawn  up  for  sub- 
stituting telephony  for  the  straight 
C.  W.  during  the  1922  fire  season. 
The  machines  will  carry  100-watt 
radiophones  and  regenerative  re- 
ceivers, and  a high-powered  radio- 
phone has  already  been  installed  in  the 
ground  station.  At  the  time  of  writing, 
this  transmitter  is  broadcasting  music 
every  Tuesday  and  Friday  evening, 
and  has  been  heard  in  Honolulu.  With 
such  a range,  it  may  safely  be  predicted 
that  Western  amateurs  will  listen  in 
this  Summer  to  some  highly  edifying 
conversations  between  VAW  and  the 
the  storm-tossed,  air-sick  operators 
aloft ! 


Diagram  of  a continuous  wave  transmitter,  completely  equipped  with  indicating  instru- 
ments exhibited  by  the  Jewell  Instrument  Company  at  tne  recent  Chicago  Radio 
Show,  held  in  the  Leiter  Building 
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Some  Measurements  of  Telephone 


THE  general  problem  of  the  study 
of  radio  transmission  between  a 
sending  station  and  a receiving 
station  includes  as  one  of  its  most  im- 
portant features  the  measurement  of 
intensity  of  the  signals  produced  at  the 
receiving  station.  Since  in  nearly  all 
radio  receiving  stations  a telephone  re- 
ceiver is  used  in  the  production  of 
sound  from  electrical  power  received 
from  the  transmitting  station,  most 
methods  of  measuring  the  intensity  of 


Sensitivity* 

By  Miss  Helen  H.  Smith, 

Assistant  Physicist',  Bureau  of  Standards 

sound,  using  current  of  sine  wave  form. 
This  standard  is  taken  as  the  least  aud- 
ible sound  at  which  dots  and  dashes 
can  be  distinguished  from  one  another 
when  the  current  is  thus  interrupted 


Power  was  supplied  to  the  circuit  of 
figure  1 from  a transformer  (not 
shown)  in  the  oscillating  circuit  of 
figure  2. 

The  measurements  immediately 
showed  the  variations  in  any  standard 
thus  defined  solely  with  reference  to 
a human  ear,  and  for  this  reason  are 
presented  here.  The  human  ear  varies 
in  sensitiveness  from  time  to  time  de- 
pending upon  the  physical  condition 
of  the  individual  and  upon  the  con- 


received  signals  involve  a considera- 
tion of  the  telephone  receiver. 

Certain  methods  involve  definite  as- 
sumptions as  to  the  properties  of  the 
telephone  receivers,  such  as  a linear 
proportionality  between  the  current 
through  the  telephone  receiver  and  the 
intensity  of  the  sound  produced  by  this 
current.  In  addition,  some  radio  trans- 
mission experiments  in  which  signals 
were  received  from  both  spark  trans- 
mitting stations  and  modulated  un- 
damped-wave transmitting  stations 
have  called  particular  attention  to  the 
need  of  studying  the  response  of  tele- 
phone receivers  to  currents  having 
various  wave  forms. 

The  method  most  commonly  em- 
ployed for  measuring  the  intensity  of 
received  radio  signals  is  the  “shunted 
telephone  method.”  This  has  been  de- 
scribed by  Zenneck,  and  adapted  to 
autodyne  or  oscillating  audion  receiving 
circuits  by  Austin.  In  this  method  the 
telephone  receiver  is  shunted  by  a vari- 
able resistance  which  is  reduced  until 
the  signal  is  just  audible.  The  intensity 
of  the  sound  when  the  shunt  is  dis- 
connected is  given  by  the  ratio  of  the 
current  through  the  telephone  receiver 
to  the  current  required  to  produce  the 
just  audible  signal. 

Experiments  to  Determine  the 

Current  Necessary  to  Produce 
a Just  Audible  Signal 

Preliminary  work  was  done  on  the 
establishment  of  a standard  just  audible 


to  produce  signals  of  the  radio  code. 
This  standard  just  audible  sound  then 
determines  the  voltage  which  must  be 
applied  to  a given  telephone  receiver 
in  order  to  produce  the  standard  sound. 

Variable  Behavior  of  Human  Ear 

A pair  of  Western  Electric  Type 
P-11  telephone  receivers  was  taken, 


more  or  less  at  random,  although  it  was 
a pair  which  the  observers  in  the  labor- 
atory had  termed  good.  One  of  the 
two  telephone  receivers  was  connected 
in  a circuit  diagramed  in  figure  1. 

65 


ditions  under  which  observations  are 
made.  The  results  obtained  by  one 
observer  are  shown  on  the  graph,  figure 
3.  At  the  time  the  observations  were 
made,  and  before  the  results  were  cal- 
culated, the  conditions  under  which  the 
observations  were  taken,  were  carefully 
noted.  The  results  vary,  and  the  point 
to  be  emphasized  is  that  the  variation 


is  not  necessarily  in  the  sensitiveness 
of  the  receiver  or  change  in  any  of  the 
apparatus,  but  it  is  in  the  ear  itself ; 
the  wide  variation  represents  the  im- 
portance of  the  personal  factor  in  the 


* Published  by  permission  of  the  Director,  Bureau  of  Standards. 


Figure  3 — Graph  showing  results  obtained  by  one  observer 
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measurement.  The  results  may  be 
easily  analyzed;  the  graph  shows  that 
the  ability  to  listen  increases  until  the 
ear  becomes  fatigued,  after  which  time 
the  results  show  a continued  increase 
in  the  voltage  necessary  to  produce  a 
sound  audible  to  that  particular  ear. 
Use  of  Condenser  Transmitter  as 
an  Artificial  Ear 
On  account  of  the  variable  behavior 
of  the  human  ear,  it  would  be  an  ad- 


rower  the  air  film,  the  more  sensitive 
the  transmitter  to  pressure  upon  the 
diaphragm  when  the  condenser  is 
charged  with  voltage  of  200  to  300. 
When  such  a condenser  is  set  in  the 
circuit  shown  in  figure  4,  the  effect  of 
impressing  upon  the  diaphragm  the 
sound  waves  from  a human  voice  or 
from  a telephone  receiver  is  to  cause 
the  diaphragm  to  vibrate,  changing  the 
capacity  of  the  condenser  periodically 


tector  and  a DC  wall  galvanometer. 
The  relation  between  the  deflection  of 
the  galvanometer  and  the  intensity  of 
sound  applied  to  the  condenser  trans- 
mitter is  thus  quite  complicated,  but  a 
calibration  of  the  galvanometer  reading 
in  terms  of  the  intensity  of  the  sound 
is  unnecessary,  if  the  system  is  to  be 
used  only  in  adjusting  the  two  sounds 
to  equal  intensity. 

The  circuit  arrangement  is  shown  in 


vantage  in  many  measurements  of 
signal  intensity  and  telephone  sensi- 
tivity to  have  a mechanical  or  electrical 
system  which  would  be  responsive  to 
sound  input  and  give  an  indication  on 
the  scale  of  a galvanometer  or  similar 
instrument.  Such  an  artificial  ear  is 
the  condenser  transmitter  which  has 
been  described  by  Wente.  The  con- 
denser transmitter  is  especially  useful 
for  the  comparison  of  sounds,  although 
by  proper  calibration  it  could  also  prob- 
ably be  used  in  the  absolute  measure- 
ment of  sound. 

The  condenser  transmitter  is,  first  of 
all,  a condenser  of  two  parallel  plates 
with  air  as  the  dielectric  between.  The 


at  a frequency  corresponding  to  .the 
frequency  of  the  sound.  The  result 
of  this  change  in  capacity  is  to  produce 
an  alternating  potential  drop  across  the 
high  resistance.  Thus,  the  condenser 
transmitter  performs  qualitatively  the 
same  function  as  a telephone  trans- 
mitter, with  the  important  exception 
that  the  alternating  potential  drop 
across  the  resistance  for  a given  amount 
of  sound  energy,  by  proper  adjustment 
of  the  damping  film  of  air  and  the  area 
of  the  diaphragm  can  be  made  nearly 
independent  of  the  frequency.  Thus, 
it  provides  an  unvarying  “ear”  of  uni- 
form sensitivity  at  any  frequency, 
which  can  be  used  to  measure  or  corn- 


figure  5.  Many  preliminary  experi- 
ments were  made  upon  this  circuit  be- 
fore an  arrangement  could  be  devised 
in  which  the  deflection  of  the  galvano- 
meter would  correspond  consistently  to 
the  sound  input  to  the  transmitter  for 
all  frequencies. 

Two  different  kinds  of  relative 
measurements  were  made.  (1)  Sound 
produced  in  a telephone  receiver  by 
alternating  current  of  approximately 
sine  wave  form  was  used  as  a standard 
of  comparison.  Measurements  were 
made  of  the  current  in  the  same  tele- 
phone receiver  but  of  other  wave  forms 
to  produce  equal  sound.  Figures  6 and 
7 show  the  currents  to  produce  equal 
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Figures  6 and  7 — Graphs  showing  currents  of  different  wave  forms  required  to  produce  equal  sounds 


rear  plate  is  of  heavy  gold-plated  steel 
and  forms  the  back  of  the  instrument. 
The  forward  plate  is  of  very  thin  steel, 
stretched  to  its  elastic  limit,  which  is 
used  as  a vibrating  diaphragm.  This 
arrangement  presents  a typical  air- 
damped  vibrating  system  with  high 
stiffness  and  damping  provided  by  the 
air  film  between  the  plates.  The  nar- 


pare  sounds  in  terms  of  an  alternating 
potential  drop.  Since  this  alternating 
potential  drop  for  small  sounds  was 
quite  small  with  the  condenser  trans- 
mitter used  in  this  laboratory,  it  was 
amplified  by  a 4-stage,  resistance- 
coupled  amplifier,  and  its  magnitude 
then  indicated  by  the  output  from  the 
amplifier  through  a carborundum  de- 


sounds in  the  telephone  receiver  L-2B. 
The  currents  compared  were  of  ap- 
proximately sine  wave  form  and  rec- 
tangular wave  form  respectively.  The 
following  table  gives  the  ratio  of  sen- 
sitivity for  pulsating  currents  to  sine 
wave  currents  at  different  frequencies 
to  produce  equal  signals. 

( Continued  on  page  96) 
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Selective  Receiving  System  Employing 
Multiple  Detectors 


A SELECTIVE  receiving  system 
employing  multiple  detection  has 
been  designed  by  Harold  W. 
Nichols.  It  is  based  upon  the  principle 
that  when  a receiving  station  adapted  to 
co-operate  with  a low-power  or  “weak” 
transmitting  station,  receives  energy 
from  a high  power  or  “strong”  trans- 
mitting station,  interference  results,  the 
measure  of  which  is  determined  by  the 
intensity  of  the  signal  current  received 
from  the  “strong”  station  relative  to 
that  from  the  “weak”  station  and  to 

Ysome  extent  upon  the  rela- 
tive frequencies  of  the 
waves  radiated  from  the 
two  transmitting  stations. 


the  output  circuit  of  which  the  first  even 
harmonic  of  the  carrier  frequency  is 
selected  and  applied  to  the  input  circuit 
of  a second  detector  device  from  the  out- 
put circuit  of  which,  in  turn,  the  second 
even  harmonic  frequency  of  the  carrier 
wave  is  selected.  This  process  may  be 
continued  for  any  desired  number  of 
stages  and  the  detected  audio- frequency 
signal  current  of  the  last  stage  is 
supplied  to  a telephone  receiver  or  other 
indicator.  The  various  stages  may,  if 
desired,  be  connected  by  amplifying 
devices. 

The  operation  of  this  system  may  be 
understood  by  reference  to  figure  1 
which  diagrammatically  illustrates  a 


may  be  introduced,  in  which  event  a 
similar  circuit  to  the  input  circuit  of 
D-2  will  be  connected  across  the  input 
of  a succeeding  detector  and  its  output 
circuit  will  include  a resonant  circuit 
tuned  to  a harmonic  of  the  frequency 
of  the  input  circuit  of  D-2.  Finally,  a 
selective  circuit  tuned  to  the  same  fre- 
quency as  that  included  in  the  output 
circuit  of  the  detector  which  precedes 
the  last  detector  shown  will  be  included 
in  the  input  circuit  of  the  last  detector, 
the  output  current  of  which  will  be  im- 
pressed across  the  signal  indicating 
device  shown  in  the  diagram  as  a tele- 
phone receiver. 

Heating  current  for  the  filaments  of 
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Figure  1 


Figure  2 Figure  3 

Circuit  diagram  of  the  eelective  receiving  system  using  multiple  detectors 


Hence,  when  two  such  sta- 
tions employ  frequencies 
_ which  are  close  together  on 
a percentage  basis,  i.  e.,  the 
ratio  of  the  frequency  of  the  interfer- 
ing to  selected  waves  is  large  or  that 
of  the  difference — frequency  rela- 
tively to  that  of  the  desired  waves — 
is  small,  selection  at  the  receiving  sta- 
tion of  the  signal  currents  radiated 
from  the  “weak”  transmitting  station 
is  extremely  difficult  with  the  arrange- 
ments heretofore  devised. 

This  circuit  employing  multiple  de- 
tection provides  an  arrangement  which 
is  selective  of  a current  of  low  intensity 
compared  to  a strong  interfering  wave 
of  frequency  relatively  close  to  that  of 
the  current  to  be  selected,  and  means 
for  eliminating  interference  due  to  a 
current  of  large  amplitude  relative  to 
that  of  the  current  which  it  is  desired 
to  receive. 

Advantage  is  taken  of  the  fact  that 
because  of  the  curved  characteristic  of 
most  detectors,  including  the  vacuum 
tube  type,  if  a speech  or  other  signal 
modulator  carrier  current  is  impressed 
on  its  input  circuit  there  will  be  present 
in  the  output  circuit  the  signal  modu- 
lated first  even  harmonic  of  the  carrier 
frequency  and  by  tuning  the  output 
circuit  of  the  detector  and  the  coupled 
input  circuit  of  the  next  detector  to  this 
first  even  harmonic  considerable  selec- 
tivity will  be  obtained. 

With  this  circuit  the  carrier  wave  re- 
ceived is  impressed  upon  the  tuned  in- 
put circuit  of  a detector  device  from 


simple  circuit  arrangement  embodying 
a multiplicity  of  stages  of  detection. 
Figure  2 shows  a two-stage  detection 
arrangement  and  includes  a high  fre- 
quency amplifier,  the  amplifier  and  de- 
tectors being  shown  diagrammatically, 
and  figure  3 shows  an  arrangement  in- 
volving three  stages  of  detection,  and  a 
plurality  of  stages  of  amplification  for 
both  the  high  frequency  and  the  audio 
frequency  currents. 

Referring  to  figure  1,  an  antenna, 
tuned  to  the  frequency  of  the  incoming 
waves  is  inductively  coupled  to  a re- 
sonant circuit  also  selective  of  the 
carrier  frequency,  which  is  connected 
to  the  input  terminals  of  the  detector 
D.  The  detector  herein  shown,  by  way 
of  example,  as  a three-element  vacuum 
tube  has  included  in  its  plate  circuit  a 
selective  circuit  tuned  to  the  first  even 
harmonic  of  the  frequency  of  the  in- 
coming carrier  waves. 

Inductively  associated  with  this  cir- 
cuit is  a resonant  circuit  tuned  to  the 
same  frequency  as  the  plate  circuit  of 
D,  which  is  connected  to  the  input  ter- 
minals of  detector  D-l,  whose  output 
circuit  includes  a circuit  selective  of  the 
second  even  harmonic  of  the  carrier  fre- 
quency. Current  of  the  harmonic  fre- 
quency selected  by  the  output  circuit  of 
D-l  is  transferred  to  a similarly  tuned 
input  circuit  of  D-2,  by  the  transformer 
interconnecting  them  and  is  impressed 
across  the  input  circuit  of  this  third 
detector. 

As  herein  indicated  this  may  be  a 
detector  or  other  stages  of  detection 


the  detecting  tubes  may  be  supplied 
from  a single  source  or  a separate  bat- 
tery for  this  purpose  may  be  associated 
with  each  filament.  In  like  manner 
plate  current  for  the  tubes  may  be  pro- 
vided from  a single  source  or  a separate 
battery  may  be  associated  with  each 
tube  output  circuit  as  herein  shown. 

In  either  case,  retard  coils  and  block- 
ing condensers  should  be  inserted  in  the 
output  circuits  of  the  tubes  to  prevent 
short-circuiting  of  the  source  or  sources 
of  supply  of  plate  current  and  the  flow 
of  direct  current  from  said  sources  to 
the  selective  circuits  associated  with 
them.  The  blocking  condensers  are  de- 
signed to  permit  the  flow  of  the  variable 
currents  to  said  tuned  circuits  while 
preventing  the  flow  of  direct  current 
thereto.  In  this,  as  well  as  in  the  fol- 
lowing figures,  a condenser  may  be  used 
in  shunt  to  the  receiver  for  the  pur- 
pose of  by-passing  any  high  frequency 
current,  that  is,  any  current  of  carrier 
or  like  frequency  which  may  be  present 
in  the  receiver  circuit. 

It  may  be  stated  that  multiple  de- 
tection is  more  selective  than  single 
detection  and  for  large  frequency 
differences  between  the  current  trans- 
mitted by  the  station  whose  waves  it 
is  desired  to  receive  and  the  interfering 
station,  a large  number  of  stages  of 
detection  is  more  selective  than  a lesser 
number,  or  apparently  than  the  hetero- 
dyne intermediate  frequency  method ; 
but  for  a small  frequency  difference 
a large  number  of  stages  is  less  selec- 
tive than  a small  number. 
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Duplex  Radio  Transmitting  System 

THEODORE  R.  BUNTING  has  same  combined  with  two  oscillating  cir-  interfered  with  by  the  presence  and 
recently  described  a radio  trans-  cuits  having  the  same  or  different  electrical  condition  of  the  opposite  ra- 
mitting  system  which  provides  sources  of  power,  but  generating  differ-  diating  circuit.  The  arrangement,  how- 
electric  circuits  that  will  permit  two  ent  high  frequencies.  Figure  3 shows  ever,  contemplates  any  method  for 
messages  to  be  transmitted  simultane-  diagrammatically  a duplex  radio  trans-  generating  damped  oscillating  currents 
ously  and  independently  by  one  an-  minting  system  using  continuous  waves,  whereby  damped  oscillating  currents  of 
tenna.  This  is  accomplished  by  causing  with  means  for  altering  the  values  of  different  frequencies  are  independently 
two  oscillating  currents  of  different  the  constants  of  the  two  radiating  cir-  caused  to  flow  in  the  duplex  radiating 
frequencies  to  flow  between  the  an-  cuits  independently,  and  simultaneously  system. 

tenna  and  ground  systems  without  in-  compensating  for  such  alterations.  Referring  to  figure  3,  a generator  of 

terference  with  each  other.  Referring  to  the  drawings  A and  B high  frequency  continuous  or  un- 

Two  parallel  radiant  circuits  con-  are  the  impedance  circuits,  and  C and  damped  oscillations  F is  connected  in 


Figured  Figure  2 Figure  3 


Wiring  diagram  of  the  ayatem  of  duplex  transmission  on  a single  aerial  and  ground 

sisting  of  the  same  antenna  and  ground  D tuning  inductances,  said  impedance  series  with  a capacity  between  the  an- 
are  used,  and  between  them  are  two  circuits  and  tuning  inductances  being  tenna  and  earth.  A source  of  electric 

electrical  circuits  each  of  which  includes  inserted  in  the  branches  of  the  antenna-  energy  is  connected  through  the  tele- 

a tuning  inductance  and  an  impedance  earth  circuit.  graph  keys  to  the  electromagnetic  con- 

circuit  composed  of  an  inductance  In  figure  2 oscillating  circuits  are  tart  closers  G,  H,  I,  J,.  which  control 

shunted  by  a capacity,  each  impedance  shown  each  comprising  a primary  in-  the  value  of  the  tuning  inductances  and 

circuit  being  tuned  to  the  frequency  of  ductance,  a condenser,  a spark  gap,  E ; the  use  or  non-use  of  the  additional 
the  opposite  radiating  circuit.  The  two  a transformer  or  telegraph  keys,  and  a capacities,  which  are  included  in  the 
radiating  circuits  are  tuned  to  oscillate  common  source  of  alternating  electric  impedance  circuits.  Any  device  elec- 
at  frequencies  sufficiently  different  to  energy,  though  the  system  contemplates  trical  or  mechanical,  may  be  used  to 
render  negligible  the  impedance  of  each  the  use  of  either  a common  or  different  control  the  value  of  either  the  induct- 
impedance  circuit  to  the  oscillating  cur-  sources  of  alternating  electrical  energy,  ance  or  the  capacity  of  the  impedance 
rent  of  the  radiating  circuit  of  which  The  operation  of  the  system  is  as  circuit  simultaneously  with  the  change 
it  is  a part.  These  parallel  radiating  follows : When  the  operator  closes  one  in  the  tuning  inductance  of  the  opposite 
circuits,  combined  with  means  to  com-  of  the  keys,  the  AC  energy  is  trans-  radiating  circuit,  so  that  the  frequency 
pensate  each  impedance  circuit  for  any  formed  to  the  secondary  winding,  of  said  impedance  circuit  shall  be  main- 
change  in  the  value  of  the  electrical  whence  it  is  converted  into  high-fre-  tained  coincident  with  the  frequency  of 
constants  of  its  correspondingly  op-  quency  oscillating  currents  in  the  cir-  the  wave  radiated  by  the  opposite 
posite  radiating  circuit  can  be  used  in  cuit  including  capacity,  inductance  and  radiating  circuit, 
a duplex  radiating  system  with  un-  spark  gap,  the  electrical  constants  of  The  operation  of  the  system  de- 
damped  or  continuous  waves,  the  fre-  which  are  of  such  value  as  to  make  scribed  in  figure  3 is  as  follows : Con- 
quency  of  which  is  modified  to  accomp-  these  oscillations  of  the  same  frequency  tinuous  oscillations  of  two  different  fre- 
lish  signaling.  as  the  radiating  circuit  to  which  it  is  quencies  are  normally  flowing  in  the 

In  the  accompanying  drawings,  coupled  by  the  primary  and  tuning  in-  duplex  radiating  system,  and  signaling 
figure  1 shows  diagrammatically  a ductance  C.  The  presence  of  the  im-  is  accomplished  by  independently  modi- 
radiating  antenna  circuit  for  duplex  pedance  circuit  B prevents  the  oscilla-  fving  the  frequencies  of  the  radiated 
radio  transmission.  Figure  2 shows  the  tions  of  the  radiating  circuit  from  being  (Continued  on  page  79) 
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Oscillation  Generator  of  Constant  Frequency 


A MEANS  for  generating  oscilla- 
tions, the  intensity  of  which  is 
independent  of  small  changes  in 
the  impedance  between  the  output  elec- 
trodes of  the  evacuated  vessel,  so  that 
approximately  similar  evacuated  vessels 
may  be  used  in  the  oscillation  generator 
without  producing  any  change  in  the 
high  frequency  output  has  been  de- 
veloped by  Edward  O.  Scriven. 

It  is  well  known  in  the  art  that  a 
vacuum  tube  repeater  of  the  vacuum 
tube  type  may  be  made  to  oscillate  by 
providing  a feed-back  connection  from 
the  output  to  the  input  circuit  of  the 
device,  and  by  providing  a condenser 
suitably  placed  in  the  tube  circuits  for 
tuning  to  the  desired  frequency.  One 
type  of  such  a generator  is  described  by 
Hartley  for  oscillation  generators.  The 
output,  however,  from  such  a generator 
is  not  constant  for  a given  setting  of 
the  condenser  and  the  feed-back  con- 
nection, but  depends  upon  the  electrical 
values  of  the  other  elements  of  the 
oscillator,  such  as  the  impedance  of  the 
vacuum  tube  and  the  voltage  of  the 
direct  current  source. 

For  the  accomplishment  of  this  ob- 
ject a path  of  high  impedance  is  em- 
bodied in  the  output  circuit  of  an  oscil- 
lating tube  for  the  direct  current  from 
the  source  of  voltage  for  the  output 
circuit,  and  a path  of  low  impedance 
for  the  resultant  oscillations.  The  path 
of  high  impedance,  preferably  com- 
posed chiefly  of  a resistance,  should  be 


stant  amplitude  may  be  obtained  from 
this  impedance  which  may  be  impressed 
on  suitable  receiving  or  transmitting 
terminals,  such  as  the  input  circuit  of 
an  amplifier,  or  the  terminals  of  an 
outgoing  line. 

It  has  also  been  found  that,  due  to 
this  constancy  in  the  space  current,  the 
frequency  generated  by  the  oscillator 
for  a given  setting  of  the  condenser  also 
possesses  the  same  constancy  and  is 
made  practically  independent  of  small 


fluctuations  in  the  voltage  or  the  elec- 
trical values  of  other  elements  in  the 
circuit. 

The  output,  however,  from  such  a 
generator  is  not  pure,  as  high  harmonics 
are  present  in  addition  to  the  funda- 
mental oscillation.  It  is  possible  to  in- 
crease the  intensity  of  the  harmonics 
from  such  a generator  to  such  an  extent 
that  they  may  be  comparable  in  inten- 
sity to  the  fundamental.  This  may  be 
accomplished  by  providing  for  the  high 
frequency  oscillations  of  the  generator, 
a path,  the  impedance  of  which  in- 


containing  tuned  circuits,  for,  on  sub- 
stituting one  tube  for  another,  no 
change  need  be  made  in  the  tuning  of 
the  circuits,  since  the  frequency  will 
remain  the  same. 

For  the  better  understanding  of  this 
circuit,  reference  is  made  to  the  accom- 
panying diagrams,  in  which  figure  1 
represents  an  embodiment  of  this  de- 
sign from  which  a constant  output  may 
be  derived,  and  figure  2 represents  an 
embodiment  which  may  be  employed 


as  a harmonic  generator.  Each  vacuum 
tube  in  the  drawings  has  a reference 
character  beside  it  to  indicate  its  func- 
tion. Thus,  “A”  indicates  that  the 
vacuum  tube  is  an  amplifier,  and  “G” 
indicates  that  the  tube  is  an  oscillation 
generator. 

In  figure  1 the  oscillation  generator, 
taken  in  connection  with  inductance 
coils  and  shunted  capacity,  constitutes 
an  oscillator  which  generates  oscilla- 
tions of  a frequency  determined  largely 
by  the  tuning  of  the  closed  circuit  in- 
cluding' the  inductance  and  capacity. 


Figure  2 — Circuit  diagram  of  the  harmonic  generator 


of  such  a value  that  the  space  current 
remains  practically  constant  irrespec- 
tive of  the  condition  of  oscillations,  and 
of  slight  changes  of  the  output  voltage 
source  or  of  the  impedance  between  the 
output  electrodes  of  the  evacuated  tube. 
If  the  direct  current  remains  constant, 
it  follows,  therefore,  that  the  alternat- 
ing current  developed  will  have  the 
same  constancy.  If,  now,  a circuit  of 
low  impedance,  preferably  composed 
chiefly  of  a resistance,  is  provided  for 
this  alternating  current,  which  imped- 
ance is  not  changed  by  change  of  fre- 
quency, an  alternating  voltage  of  con- 


creases  with  increase  of  frequency.  The 
drop  of  potential  across  this  impedance 
may  then  be  impressed  upon  suitably 
tuned  circuits,  so  fhat  the  various  har- 
monics and  the  fundamental  may  be 
separated  from  each  other. 

By  the  two  arrangements  described 
vacuum  tubes  of  approximately  similar 
characteristics  may  be  employed  in  con- 
nection with  a given  tuned  circuit  to 
generate  oscillations  which  will  be  con- 
stant in  intensity  and  frequency  for  all 
the  tubes.  Such  a constancy  is  of 
especially  great  importance  when  the 
generator  is  associated  with' a system 


The  source  of  voltage  for  said  genera- 
tor, has  its  negative  pole  connected  to 
the  filament  and  its  positive  pole  con- 
nected through  the  high  resistance  to  the 
anode  or  plate.  This  resistance  is  of 
such  a high  value  that  the  direct  cur- 
rent flowing  through  it  is  practically 
constant  and  less  dependent  on  the  fre- 
quency of  oscillation  or  of  slight 
changes  in  the  impedance  between  the 
output  electrodes  or  other  elements  of 
the  vacuum  tube  circuit.  A path  of 
low  impedance  for  the  oscillating  cur- 
rents between  the  anode  and  the  fila- 
meht  Is  provided  by  means  of  the  con- 
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denser  C and  the  resistance  R.  The 
condenser  C,  has  preferably  a large 
capacity,  and  has  consequently  small 
impedance,  so  that  most  of  the  im- 
pedance of  this  path  is  due  to  the  small 
resistance  of  R.  The  impedance  of 
this  resistance  is  independent  of  the 
frequency  of  the  oscillations  generated, 
and  therefore,  since  the  space  current 
remains  constant,  the  amplitude  of  the 
alternating  voltage  across  the  terminals 
of  this  resistance  is  constant;  and  this 
voltage  drop  may  be  employed,  as 
shown,  to  impress  the  generated  oscilla- 
tions upon  the  input  circuit  of  the 
amplifier  A.  The  amplifier  oscillations 
in  the  output  circuit  of  A may,  by 
transformer  T,  be  impressed  upon  any 
suitable  receiving  or  transmitting  ter- 
minals. The  amount  of  voltage  im- 
pressed on  the  amplifier  may  be  regu- 
lated by  means  of  the  adjustable  contact 
X.  This  amplifier  A,  has  the  peculiar 
characteristic  that  it  will  allow  cur- 
rent to  flow  through  it  in  one  direction 
only.  Consequently,  although  it  func- 
tions to  amplify  the  oscillations  from 
the  generator  G,  and  to  impress  them 
upon  the  outgoing  circuit  of  T,  it  will 
not  allow  current  to  flow  in  the  opposite 
direction,  that  is,  from  the  outgoing 
circuit  back  to  the  oscillator.  The  out- 
going circuit,  therefore,  cannot  react 
upon  the  oscillator  to  produce  distor- 


tions in  the  wave  form  of  the  oscilla- 
tions generated  due  to  fluctuations  or 
changes  of  the  load  in  said  circuit. 

Condenser  C is  inserted  to  prevent 
the  direct  current  from  passing  through 
the  side  circuit  containing  the  small 
resistance  R.  The  source  of  plate 
voltage  may  be  also  used  as  the  output 
battery  for  the  amplifier  A.  A choke 
coil  I,  is  preferably  inserted  to  prevent 
the  oscillation  currents  from  passing 
through  the  battery-circuit.  Similarly, 
a condenser  C1  prevents  the  direct 
current  from  flowing  through  the 
primary  winding  of  the  transformer  T. 

In  figure  2,  similar  to  figure  1,  there 
is  an  oscillation  generator  comprising 
a vacuum  tube,  the  feed-back  connec- 
tion between  the  inductance  coils ; and 
the  shunted  capacity,  and  across  the 
output  terminals  of  the  vessel  is  con- 
nected the  high  resistance  and  the 
source  of  voltage.  A path  for  the  high 
frequency  oscillations  is  provided  by 
the  shunt,  comprising  the  inductance 
and  capacity  C2,  connected  across  said 
resistance  and  source  of  voltage.  The 
drop  of  potential  across  the  terminals 
of  inductance  I1  is  impressed  on  the 
input  circuit  of  the  unilateral  device 
A,  which  is  inserted  to  prevent  any 
reaction  of  the  outgoing  circuit  upon 
the  oscillation  generator.  The  amplified 
oscillations  in  the  output  circuit  of  A 


Radio  at  Shriners’  Convention, 


THE  official  inauguration  of  the  biggest 
ami  most  complete  radio  event  ever  at- 
tempted on  the  Pacific  Coast  was  ef- 
fected at  3 P.  M.  Monday,  June  12,  when 
George  Filmer,  general  chairman  of  the  1922 
Shriners’  convention,  formally  set  in  motion 
the  wheels  of  the  show  that  was  held  in  con- 
nection with  the  convention. 

Approximately  fifty  exhibitors  had  con- 
cession booths  on  the  exposition  ground, 
which  is  located  on  the  third  floor  of  the 
Emporium,  one  of  the  large  department 
Stores  in  San  Francisco.  The  booths  were 
individual  in  design  and  were  finished  in 
decorations  emblematic  of  the  Shrine.  They 
■were  constructed  around  the  bannister  of  the 


dome  and  were  so  located  that  they  were 
visible  from  the  main  floor  of  the  Emporium. 

The  products  shown  to  the  public  em- 
bodied everything  in  the  radio  line.  Among 
the  exhibits  which  interested  the  radio  fans 
generally  were  the  radio  compass,  designed 
by  Dr.  Frederick  A.  Kolster  of  Palo  Alto, 
which  was  exhibited  by  the  Federal  Tele- 
graph Company;  the  Government  display 
booth  in  charge  of  Major  J.  F.  Dillon,  United 
States  Radio  Inspector  for  the  Sixth  District 
and  the  radio-equipped  scout  airplane  which 
was  exhibited  by  the  Army  Service. 

The  scout  plane,  with  capacity  for  two 
passengers,  was  suspended  in  the  center  of 
the  dome  of  the  Emporium.  Receiving  and 


are  impressed,  by  transformer  T1,  upon 
a system  of  tuned  circuits.  Since  the 
impedance  of  the  inductance  I1  in- 
creases with  increase  in  frequency,  it 
follows  that  the  harmonics  generated 
by  the  oscillating  tube  G are  emphasized 
considerably  more  than  the  funda- 
mental, so  that  the  secondary  of  Tl 
contains  the  fundamental  oscillation 
and  its  harmonics  in  approximately  the 
same  order  of  intensity.  If  now  the 
capacity  C*  and  inductance  I2  are  of 
such  values  that  only  oscillations  of  the 
fundamental  frequency  may  pass 
through,  then  the  circuit  tuned  to  the 
impressed  frequency  will  receive  oscil- 
lations of  only  this  frequency  by  the 
transformer  T*.  If  the  next  succeed- 
ing capacity  and  inductance  are  tuned 
to  the  first  harmonic,  then  this  tuned 
circuit  will  receive  oscillations  of  only 
the  frequency  of  that  harmonic.  Simi- 
larly the  next  tuned  circuit  may  be  made 
to  receive  oscillations  of  only  the  fre- 
quency of  the  second  harmonic  and  so 
on  for  other  circuits  tuned  to  the  higher 
harmonics.  The  device,  therefore, 
serves  as  a harmonic  generator,  and  the 
harmonics  derived  therefrom  may  be 
employed  for  any  purpose  desired,  such 
as  serving  as  carrier  wave  oscillations 
for  low  frequency  signals  in  a system 
for  communication. 

San  Francisco 

transmitting  radio  apparatus  in  the  machine 
was  kept  in  operation  continuously. 

As  an  added  attraction  to  the  radio  exposi- 
tion, a continuous  vaudeville  show  and  four 
moving  pictures  were  given  throughout  the 
week.  Two  of  the  films  were  along  radio 
lines  and  two  showed  the  points  of  interest  in 
California.  All  of  this  entertainment  was 
free  to  the  Shriners  and  the  public. 

The  Emporium’s  five  radio  contests,  which 
were  run  in  conjunction  with  the  Shriners’ 
radio  show,  furnished  much  entertainment 
for  radio  farts.  Silver  cups  were  awarded 
the  winners  of  the  five  classes.  Both  men 
and  women  were  entered  in  the  contests 
which  included  one  for  code-speed  reception. 


Two  views  in  the  Shriners’  Radio  8how.  At  the  ieft,  the  lfagnavox  booth;  right,  radio-equipped  scout  plane  suspended  from  center  dome 
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Amateur  Activities  in  Australia 

By  J.  S.  Kemp 

THE  field  of  the  amateur  operator  is  hoped  will  be  the  forerunner  of  many  obtained  with  this  set,  signals  being 
in  Australia  at  present  is  very  more,  doing  much  to  ioster  the  spir.t  heard  in  Melbourne,  a distance  of  400 
limited,  being  confined  to  recep-  of  enthusiasm  and  interest  amongst  to  600  miles,  using  only  ten  watts 
tion  only.  To  the  general  run  of  ama-  amateurs  generally.  In  my  own  locali-  power. 

teurs,  transmission  is  strictly  forbidden,  ty  there  are  about  a dozen  amateurs  The  receiving  set  consists  of  three 
Transmitting  licenses  are  issued  only  to  within  a radius  of  a mile,  also  a radio  tubes,  two  Marconi  V24’s,  and  a Roome 
individuals  and  organizations,  who  can  dub  with  a roll  of  about  thirty  mem-  tube,  transformer,  coupled,  mounted  on 
show  good  reason  for  holding  them.  If  bers.  This  club  possesses  a transmit-  a small  cabinet  shown  in  the  left  por- 
an  amateur  desires  to  carry  out  trans-  ting  and  receiving  license  but  owing  tion  of  the  photo.  A novel  feature  of 
mitting  experiments  he  must  obtain  to  restrictions  transmission  has  not  this  set  is  the  filament  resistances,  corn- 
special  permission  from  the  Radio  In-  been  carried  on.  Nearly  all  these  sta-  bining  as  they  do,  a switch  and  resist- 
spector  for  a limited  period.  Our  en-  tions  are  fitted  with  the  latest  receiving  ance,  and  are  shown  mounted  in  a hori- 
ergies  must,  therefore,  be  directed  to  appliances,  and  it  is  possible,  using  only  zontal  position,  just  under  the  tubes, 
the  development  of  the  receiving  ap-  one  valve,  to  receive  many  American  enabling  each  filament  to  be  regulated 
paratus.  Being  so  restricted  makes  us  high  power  stations  easily.  A couple  or  switched  off.  Honeycomb  coils  of 
a little  envious  of  the  privileges  allowed  of  stages  of  amplification  increases  sig-  his  own  manufacture,  a spedally  con- 
American  amateurs.  nal  strength  to  such  an  extent  that  structed  primary  condenser,  giving  a 


F.  Levcrrier'a  station,  Sydney,  Australia,  equipped  with  resist-  Amateur  station  of  C.  D.  lfacluran,  eauipped  with  a ten-tube 

ance-coupled  frequency  amplifiers  transmitter  and  three- tube  receiver 


In  each  of  our  Capital  Cities  we  have  signals  are  read  a fair  distance  from  very  fine  variation  of  capacity,  Baldwin 
established  a Wireless  Institute  to  the  phones.  The  photographs  of  two  phones,  and  the  usual  run  of  tuning 
promote  and  guard  our  interests  gen-  amateur  stations  in  operation  in  my  condensers  complete  this  set.  By  means 
erally.  At  various  times  during  the  locality  are  included  with  this  article,  of  a wavelength  chart,  shown  mounted 
year  lectures  on  matters  dealing  with  The  transmitting  and  receiving  set  be-  under  a glass  cover  on  the  desk,  tuning 
wireless  telegraphy  are  given  by  re-  longing  to  Mr.  C.  D.  Maclurcan,  and  is  very  quickly  accomplished.  With  this 
sponsible  persons,  and  also  a series  of  the  receiving  set  only,  to  Mr.  F.  Lever-  apparatus  it  is  possible  to  cover  all 
outings  are  arranged  to  various  ships,  rier.  Mr.  Maclurcan’s  station  consists  wavelengths  from  300  to  25,000  meters, 
and  other  places  of  interest  to  amateurs,  of  a tube  transmitter  and  a three-tube  Nauen,  Lafayette,  Lyons,  New  Bruns- 
Recently  with  the  permission  of  the  receiver.  wick,  and  many  other  high  power  sta- 

Radio  Inspector,  a competition  in  re-  The  transmitter  is  shown  to  the  right  tions  being  received  with  fair  signal 
ceiving  C.  W.  Tonic  Train,  and  Tele-  of  the  photo  and  consists  of  ten  Marconi  strength.  This  station  is  also  fitted  with 
phony,  was  held  under  the  auspices  V24  tubes,  five  of  which  are  used  as  a heterodyne  wavemeter  calibrated  up 
of  the  N.  S.  W.  Division  of  the  Wire-  oscillators  and  five  as  modulators,  con-  to  22,000  meters,  which  can  be  used 
less  Institute  of  Australia.  Each  com-  nected  on  the  “shunt”  or  “Heising”  either  as  a transmitter  of  damped,  or 
petitor  was  provided  with  a special  set  system.  The  high-tension  voltage  is  undamped  waves,  or  as  a receiver,  or 
of  log  sheets,  and  schedule  containing  supplied  by  a small  600-volt  gen-  crystal  wavemeter.  Used  as  an  inde- 
particulars as  to  prizes,  rules,  order  of  erator,  driven  by  a quarter  horse-  pendent  oscillator  in  conjunction  with 
the  transmission,  etc.  The  signals  were  power  induction  motor.  The  filament  the  Roome  tube,  splendid  results  are 
transmitted  on  a wavelength  of  1,400  current  is  supplied  by  means  of  a step  obtained.  An  experimental  loop,  two 
meters  from  Mr.  Maclurcan’s  station  down,  transformer  from  240-volt  A.  C.  aerials,  and  a counterpoise  ground  com- 
at Strathfield,  Sydney.  mains.  By  manipulating  various  switch-  plete  the  station. 

The  results  of  the  competition  were  es  on  the  panel  it  is  possible  to  use  the  Mr.  Leverrier’s  station  consists  of 
on  a whole  very  satisfactory,  excellent  set  either  as  a radiophone,  C.  W.  or  three  Marconi  V24  tubes,  composing 
work  being  done  by  the  various  com-  buzzer  modulated  transmitter,  and  a radio-frequency  amplifier,  resistance- 
petitors.  This  competition  was  the  first  transmit  on  all  wavelngths  up  to  1,400  coupled  with  electrostatic  feed  back 
of  its  kind  ever  held  in  Australia,  and  it  meters.  Excellent  results  have  been  from  the  second  tube;  the  tubes,  con- 
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denser  and  filament  resistances,  being  plainly,  signals  being  heard  all  over  the  These  stations  are  fair  examples  of 
mounted  on  a small  cabinet,  as  shown  room.  All  local  stations  are  received,  the  scope  of  amateur  work  in  Australia, 

in  the  left  portion  of  the  photo.  A Tele-  including  VIB,  VLVV,  VLA,  VIA,  and  As  to  radiophone  experiments  very  lit- 

funken  condenser,  honeycomb  coils  of  many  others.  tie  or  none  at  all  are  being  carried  out 

his  own  manufacture,  covering  all  The  instrument  shown  to  the  extreme  by  the  general  run  of  amateurs.  The 
wavelengths  up  to  25,000  meters,  left  of  the  photo  is  a heterodyne  wave  Amalgamated  Wireless,  of  Sydney  and 
and  Baldwin  phones  complete  the  meter,  built  from  the  specifications  of  Melbourne,  using  a yt  kilowatt  set, 
long  wave  set.  The  signals  of  many  Mr.  R.  W.  Goddard,  January,  1920  is-  send  out  concerts  occasionally.  Regard- 
high  power  stations  are  received  with  sue  of  The  Wireless  Age  with  a few  ing  hook-ups  and  designs,  each  style 
this  set,  including  those  of  Nauen,  modifications.  This  instrument  is  cal-  has  its  devotees,  some  favoring  the  iso- 
New  Brunswick,  Pearl  Harbor,  and  ibrated  up  to  15,000  meters.  A recent  lated  type,  others  the  cabinet  sets.  I 
numerous  others.  By  means  of  a valuable  addition  to  this  station  consists  will  say  in  conclusion  that  owing  to 
four-pole,  double-throw  switch,  he  is  of  a Brown  loud  speaker,  which  has  some  unscrupulous  individuals  who  per- 
enabled  to  change  over  B battery,  A given  excellent  results,  signals  being  sistently  interfere  with  commercial 
battery,  aerial  and  phones  to  a short-  tremendously  amplified.  At  the  time  traffic  we  are  in  constant  danger  of  los- 
wave  set,  shown  at  the  right  of  the  0f  writing  a cabinet  is  under  construe-  ing  our  receiving  licenses.  But  we  hope 
photo.  The  Armstrong  double-feed-  tion,  consisting  of  one  detector  tube,  as  our  numbers  increase,  that  we  will 
back  hook-up  is  used  in  this  set  with  and  five  amplifying  tubes,  resistance-  be  able  to  exercise  a system  of  control 
splendid  results,  the  approximate  re-  coupled,  for  long  wave  work,  and  it  is  similar  to  that  in  vogue  in  America, 
ceiving  range  being  about  2,000  to  3,000  most  likely  that  this  set  will  bring  in  to  eradicate  this  evil.  Therefore  we 
miles.  With  this  set  it  is  possible  to  re-  all  the  high  power  stations  of  the  world  live  in  hopes  of  the  day  when  the  ban 
ceive  Cavite,  P.  I.,  on  long  wave,  very  with  readable  signal  strength.  will  be  lifted  and  we  can  experiment 

freely  once  more  with  transmitters. 

Amateur  Wireless  in  England 

By  Frederic  L.  Hogg 


AS  a regular  reader  of  The  Wireless 
Age,  not  having  seen  many  details  of 
what  we  are  doing  over  here,  it  oc- 
curred to  me  that  the  amateurs  of  America 
might  Hke  to  know  and  perhaps  try  some  of 
our  circuits. 

The  amateur  wireless  community,  although 
increasing  monthly,  is  still  very  small  in 
numbers  as  compared  with  our  cousins  in 
the  States:  »\e  only  number  6,986,  of  whom 
286  hold  transmitting  1 censes.  Of  the  recent 
and  successful  trans-Atlantic  tests  I will  not 


ally  1,000  meters.  As  1,000  meters  is  rather 
close  to  900,  which  all  the  Government  and 
Air  Force  telephony  stations  use,  a certain 
amount  of  jamming  has  been  reported  lately 
from  amateurs  on  900  meters.  There  is 
practically  no  spark  transmission  done,  it 
is  almost  entirely  confined  to  C.W.  and 
radiophone. 

For  telephony  transmission  the  most  popu- 
lar circuit  is  undoubtedly  the  choke  control 
system,  this,  although  tending  to  distort  the 
speech  very  slightly,  is  eminently  reliable 


two  extra  chokes  required ; so  grid  modula- 
tion is  sometimes  employed,  but  this  as  a 
rule  is  not  so  efficient,  this  method  also  does 
away  with  the  extra  control  valve,  as  in 
figure  2.  The  usual  tube  employed  is  the 
B type,  which  is  very  similar  to  the  French 
R tube  used  for  reception  over  here,  but  is 
much  harder,  and  the  grid  is  wound  finer, 
other  transmission  tubes  in  use  are  the  0-20. 
and  the  A.T.  25,  but  these  are  intended  for 
higher  power  up  to  50  watts;  although  they 
all  fit  the  standard  four  pin  socket  in  use  here. 


CW  transmitting  circuits  that  are  popular  in  England 


say  much,  as  I know  they  have  already  been 
fully  covered. 

Being  so  cramped  for  space  here,  we  are 
handicapped  in  many  ways,  especially  so  in 
London,  where  a good  aerial  is  very  rare, 
and  the  usual  earth  is  the  waterpipe,  sur- 
rounded, as  we  are  by  buildings  and  a maze 
of  telegraph  wires.  Again  we  are  limited 
to  10  watts  input.  So  we  try  to  get  the 
best  results  under  very  adverse  conditions. 

The  wavelengths  for  transmission,  we  are 
permitted,  are  180,440  meters,  and  occasion- 


and  suited  to  the  longer  wavelengths  which 
we  nearly  all  use.  The  circuit  is  generally 
a modification  of  figure  1.  The  high  ten- 
sion supply  is  as  a rule  derived  from  a 600- 
volt  D.C.  generator,  although  some  stations 
use  rectified  A.C.  with  considerable  success, 
but  this  requires  a lot  of  smoothing  out  to 
get  rid  of  the  hum  usually  noticed  when 
A.C.  is  employed.  The  antenna  current  is 
as  a rule  in  the  neighborhood  of  half  an 
ampere. 

The  one  disadvantage  to  this  circuit  is  the 


Radiophone  concerts  are  very  popular 
round  London,  in  fact  unkind  people  say  too 
much  so,  and  now  we  are  limited  to  a 15 
minutes’  transmission,  then  listen  in  for  15 
minulcs  before  transmitting  again.  In  fact 
there  are  very  few  evenings  when  you  can’t 
pick  up  the  phones  any  time  between  8 and 
10  P.M.  and  hear  several  concerts  going 
on,  the  usual  conversation  and  testing. 

Naturally  after  the  war  there  was  any 
amount  of  British,  French  and  even  German 
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wireless  apparatus  sold  by  the  Government  at 
knockout  prices,  and  many  an  amateur  sta- 
tion is  largely  composed  of  it.  Parts  of  the 
well-known  Mark  3 Tuner  are  to  be  seen 
everywhere;  this  was  simply  a two-circuit 
crystal  receiver  in  a portable  case,  and  con- 
tained among  other  things  two  very  good 
tuning  condensers  which  could  be  taken  out, 
and  sold  for  about  20  shillings.  Apart  from 
this  ex-government  gear,  prices  are  on  the 
whole  much  lower  over  here. 


cuits  in  use,  though  very  few  stations  employ 
the  Armstrong  regenerative  circuit,  so  com- 
mon in  America.  The  single  tube  circuit 
used  here  by  some  of  the  smaller  stations 
is  given  in  figure  3.  It  embodies  the  re- 
action principle,  and  rectification  is  brought 
about  by  means  of  a leaky  grid  condenser. 
This  is  the  standard  tube  receiver  on  which 
we  all  graduate  until  we  want  something  bet- 
ter and  go  in  for  high  frequency  amplifica- 
tion. For  low  frequency  amplification  the 


wire,  tuned  to  the  wavelength  of  the  in- 
coming signal  by  a variable  condenser  in 
shunt  across  the  primary  and  electrostatic 
reaction  is  employed.  The  disadvantage  of 
this  amplifier  is  that  about  eight  different 
transformers  for  each  tube  are  required  to 
oover  the  entire  range  of  wavelengths  from 
200-25,000  meters.  These  transformers  are 
usually  fitted  with  four  pins  to  plug  into 
the  standard  valve  holder  we  use. 

The  aperiodic  transformers  of  figure  5 


One  and  two  tube  English  receivers,  the  latter  using  a tuned  transformer 


Besides  amateur  radiophone  stations,  there 
is  plenty  of  telephony  to  listen  to.  All  the 
airplane  stations  and  airplanes  on  the  Lon- 
don-Paris  route  are  equipped  with  radio- 
phones and  can  be  heard  daily.  There  are 
also  other  big  commercial  stations  which  use 
telephony,  the  Eiffel  Tower  and  The  Hague, 
which  transmits  the  famous  Dutch  concert 
that  everybody  tries  to  “tune  in."  Many  fail, 
however,  as  the  power  used  is  very  small, 
only  about  200-250  watts  and  the  distance 
is  nearly  400  miles,  so  it  is  extremely  diffi- 


usual  circuit  is  employed.  By  the  way, 
a sure  cure  for  a noisy  low  frequency  ampli- 
fier is  a small  condenser  about  .0007  placed 
across  the  secondary  transformer  after  the 
rectifying  valve.  The  hissing  noise  often 
met  with  in  a low  frequency  amplifier  is  a 
strong  oscillation  just  above  the  audibility 
point,  and  the  condenser  cuts  it  entirely  out. 

For  high  frequency  amplification  there  are 
several  circuits  in  common  use.  1,  tuned 
interchangeable  transformer ; 2,  periodic 

transformer;  3,  Round  16-circuit,  tuned 


are  1-1  air  core,  but  are  wound  with  resis- 
tance wire  45  S.W.G.  Eureka,  and  have  a 
resistance  of  about  24,000  ohms,  these  trans- 
formers instead  of  giving  an  optimum  on 
one  particular  wavelength,  maintain  a fair 
efficiency  between  1.500-25,000  meters.  This 
is  a fair  range,  but  separate  transformers 
are  needed  for  wavelengths  from  200-1,500 
meters.  A seven-valve  amplifier  on  this 
principle  is  used  in  all  commercial  stations 
for  trans-Atlantic  reception,  on  wavelengths 
between  8,000-17,000,  but  this  amplifier  for 


cult  to  receive  the  station  without  high  fre- 
quency amplification.  Other  stations  are 
Berlin  (POZ),  and  Chelmsford,  the  station 
belonging  to  the  Marconi  Co.  All  four 
give  very  good  concerts  and  from  the  Eiffel 
Tower  (Paris’)  we  often  hear  famous  singers 
from  the  Paris  Opera. 

For  reception  there  are  several  chief  cir- 


anode  or  auto-transformer;  4 resistance- 
capacity  coupling. 

All  four  circuits  have  their  weak  points, 
the  ideal  high  frequency  amplifier  for  ama- 
teur use  to  cover  all  wavelengths  still  re- 
mains to  be  found. 

The  tuned  transformer  of  figure  4 is  a 
1-1  air  core,  wound  with  44  S.W.G.  copper 


the  amateur  is  expensive  and  will  not  give 
good  amplification  on  the  shorter  wave- 
lengths. 

The  tuned  anode  circuit  of  figure  6,  for 
amplification  of  weak  and  distant  stations, 
is  far  and  away  the  best,  but  is  troublesome 
to  tune  over  a large  range  of  wavelengths, 
as  the  anode  circuits  have  to  be  accurately 
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tuned  to  the  wavelength  of  the  aerial.  The 
set  will  only  oscillate  when  they  are  in  tune. 
When  properly  tuned  to  a definite  wave- 
length, however,  it  is  capable  of  giving  mar- 
velous results,  and  is  very  free  from  jam- 
ming as  rt  only  oscillates  on  the  wavelength 
to  which  it  is  tuned.  I personally  tuned 
up  an  eight-stage  amplifier  on  that  circuit 
for  the  first  trans-Atlantic  tests.  Each  suc- 


fication  to  give  the  strength  of  signal  that 
four  transformer-coupled  will.  I believe, 
however,  that  an  amplifier  of  this  kind  which 
overcomes  all  these  bad  points  will  shortly 
be  on  the  market,  and  when  it  is  it  will 
certainly  be  the  best  amplifier  for  amateurs 
because  of  its  flexibility  and  cheapness,  as 
compared  to  other  types  of  high  frequency 
amplifiers. 


dyne  are  not  sufficiently  realized  over  here, 
the  autodyne  method  of  reaction  is  pre- 
ferred owing,  no  doubt,  to  its  greater  simpli- 
city. But  the  heterodyne  method,  besides 
preventing  any  radiation  from  the  receiving 
aerial,  increases  signal  strength  considerably, 
especially  on  wavelengths  over  10,000  meters. 
For  instance,  on  18,000  meters,  employing  an 
autodyne  receiver,  in  order  to  get  the  beat 


Tuned  anode  circuit  and  an  effective  aingle-tube  short-wave  receiver 

ceeding  anode  circuit  has  to  be  tuned  up  with  One  thing  that  strikes  me  very  forcibly  note,  the  receiver  must  be  mistuned  nearly 
a wavemeter  to  the  required  wavelength,  on  looking  through  The  Wireless  Age,  is  1,000  meters,  that  is  over  5 per  cent  mis- 

which  was  in  that  case  200  meters.  Last  the  great  use  made  of  variometers  for  fine  tune.  With  a heterodyne  the  signal  strength 

comes  resistance-capacity  coupled  amplifiers,  tuning,  while  we,  as  a whole,  use  variable  would  be  doubled  or  more,  as  well  as  helping 

as  shown  in  figure  7.  condensers;  I,  myself,  prefer  the  variometer,  to  eliminate  jamming.  To  give  an  example, 

This  again  employs  electrostatic  reaction ; It  is  cheaper  and  more  efficient.  In  fact,  one  using  a standard  seven-tube  amplifier  and 

its  chief  merit  lies  in  the  fact  of  its  cheap-  of  the  finest  single  tube  circuits  I ever  used  autodyne  reaction,  Marion  (WSO)  can  be 

ness,  the  coupling  between  the  tubes  con-  contains  them.  It  is  given  in  figure  8 for  heard  in  London  with  the  phones  on  the 

sists  of  one  condenser  and  two  resistances  what  it  is  worth,  and  I can  thoroughly  recom-  table  at  night  time.  On  the  same  apparatus, 

as  against  the  usual  transformer.  But  it  mend  it.  but  employing  an  independent  heterodyne, 

has  several  drawbacks ; first,  that  it  will  not  There  are  all  sorts  of  tuners  in  use  over  WSO  is  audible  thirty  feet  from  the  phones, 
operate  below  1,500  meters,  due  to  the  inter-  here,  but  the  single  layer  coil  for  longer  Talking  of  high  power  stations,  I presume 
electrode  capacity  of  the  tubes  at  that  very  wavelengths  is  gradually  being  displaced,  and  the  American  amateurs  are  familiar  with  the 

high  frequency,  which  at  300  meters  is  1,000,-  we  are  following  the  example  you  set  us,  note  of  Carnarvon  (MUU).  An  improved 

000  a second.  The  impedance  of  a condens-  of  using  honeycomb  and  duolateral.  One  tube  set,  employing  56  tubes  is  being  used, 

er  to  alternating  current  varies  indirectly  very  efficient  coil  which,  owing  to  the  trouble  The  antenna  current  is  350  amperes,  and 


Figure  9 Figure  fO 


Heterodyning  and  tape  recorder  circuits 


as  the  square  of  the  frequency,  so  the  high 
frequency  impulses  of  the  low  wavelengths 
pass  the  coupling  condensers  very  easdly,  and 
so  lower  the  amplification.  Also,  its  ampli- 
fication seems  to  drop  after  about  15,000 
meters,  and  at  its  best  the  amplification  per 
tube  is  poor  compared  to  high  frequency 
transformer-coupled  amplifiers.  It  requires 
about  six  tubes  of  resistance-coupled  ampli- 


of  winding  is  not  very  muoh  used,  is  the 
eight  bank  pile  winding,  this  is  as  good  as 
anything,  for  long  wavelengths  and  also  has 
the  additional  advantage  of  compactness,  a 
20,000  meter  coil  wound  on  this  principle 
can  be  got  on  a tube  three  inches  diameter 
and  about  four  inches  long,  it  can  be  tapped 
for  the  shorter  wavelengths. 

The  advantages  of  an  independent  hetero- 


by  increasing  the  power  it  is  hoped  to  raise 
it  to  1,000  amperes.  This  is  the  set  that 
recently  made  the  long  distance  record,  be- 
ing received  in  Australia,  12,000  miles. 

A new  circuit  which  has  been  employed 
with  considerable  success  here  lately  is  one 
giving  simultaneous  high  and- low  frequency 
amplification,  figure  9.  Although  looking 
rather  involved,  it  gives  very  good  results 
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and  of  course  is  advantageous  in  decreasing 
the  number  of  tubes. 

A good  many  amateurs  have  attempted 
the  recording  of  wireless  signals  with  in- 
different success  due  chiefly  to  the  absence 
of  a reliable  relay,  sufficiently  sensitive  and 
quick  acting.  Various  circuits  have  been 
proposed  from  time  to  time  to  obviate  this, 
such  as  the  “Turner  valve  relay,”  or  a cir- 
cuit based  on  the  “Wheatstone  bridge”  prin- 
ciple. But  a circuit  which  I used  with  con- 
siderable success  for  some  time,  is  given  in 
figure  10.  It  is  a “Very  low-frequency  am- 
plifier,” and  by  putting  the  last  two  tubes 
in  parallel  it  will  give  sufficient  current  to 
actuate  polarized  Morse  inker  direct,  with- 
out any  intermediate  relay.  Of  course  it 
must  be  used  after  at  least  three  or  four 
previous  stages  of  high  frequency  amplifica- 
tion, but  when  once  adjusted  is  very  stable 
and  will  run  for  hours  without  attention.  I 
believe  it  was  first  proposed  by  Professors 
Abraham  and  Block,  of  the  Paris  University. 
Of  course  the  simplest  method  of  recording 
is  by  the  Dictaphone.  This  is  the  means  em- 


ployed by  the  Marconi  Co.  on  the  London-  in  foggy  weather.  But  not  having  done 

Paris  service ; the  signals  are  recorded  at  120  much  work  in  this  line,  I am  not  in  a posi- 

words  a minute  and  translated  by  running  the  tion  to  tell  you  about  it  at  this  time. 

Dictaphone  at  a slower  speed  afterwards.  In  conclusion,  I hope  to  have  the  pleasure 


Figure  7.  Resistance-capacity  coupled  amplifier  system 


Another  very  interesting  branch  which  is  of  writing  more  about  our  work  over  here 

being  developed  here  is  wireless  direction  at  a later  date.  I shall  be  only  too  pleased 

finding.  All  the  airplanes  on  the  London*  to  answer  any  inquiries  if  addressed  to  me, 

Paris  route  are  supplied  with  their  bearings  care  of  the  Editor  of  The  Wireless  Age. 


Exceptional  DX  Work  on  50  Watts 


AN'  INTERESTING  transmitting  set, 
using  alternating  current  mains  for 
both  the  filament  and  the  plate  circuit 
of  the  power  tube,  is  installed  at  station  8VY, 
operated  by  F.  M.  Louwaert  and  F.  N. 
Wright  of  Kalamazoo,  Mich.  The  station, 
which  is  largely  composed  of  home-made 
parts  has  been  heard  in  every  district,  on 
both  coasts,  in  Alaska,  and  by  several  ships 
at  sea,  the  signals  being  reported  loud  and 
distinct.  With  a 50-watt  tube,  the  radiation 
is  5 amperes. 

This  is  one  of  the  many  sets  that  has  been 
going  through  a growing  process.  It  started 
in  continuous  wave  work  with  10  watts,  and 
was  able  with  this  small  amount  of  power  to 
do  some  interesting  work,  performing  so 
well  as  to  stimulate  the  imagination  as  to 
what  could  be  done  with  more  wattage.  A 


By  8VY,  Kalamazoo,  Mich. 


Simple  tranamitting  circuit  at  8VY  using  current  from  A.  C.  mains 


Station  8VY,  at  Kalamazoo,  Mich.  F.  M.  Louwaert  and  F.  N.  Wright 
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conference  with  F.  N.  Wright,  8CJU,  who 
was  also  seeking  additional  power,  resulted 
in  a pooling  of  resources.  The  two  stations 
joined  forces,  which  gave  8VY  its  first  50- 
watt  tube. 

The  circuit  used  is  very  simple,  as  can  be 
seen  from  the  diagram.  Kalamazoo  has  110- 
volt  alternating  current,  and  the  expense  and 
bother  of  storage  batteries  has  been  obviated 
by  making  use  of  this  current,  properly 
rectified.  The  filament  of  the  power  tube  is 
heated  through  a transformer  made  by  Lou- 
waert  and  Wright  themselves.  This  has  a 
tapped  primary  to  vary  the  voltage,  taking 
care  of  the  changing  needs  of  service.  In 
order  to  eliminate  the  hum  of  the  alternations 
of  the  current,  the  secondary  of  the  trans- 
former is  tapped  at  its  middle  point  and  led 
to  the  tuning  inductance.  A voltmeter  is 
shunted  across  the  filament  line,  and  in  the 
antenna  is  placed  a thermo-coupled  ammeter, 
reading  up  to  10  amperes. 

Plate  potential  is  supplied  likewise  from 
the  110- volt  A.  C.  mains  through  a trans- 
former, a home-made  one  consisting  of  350 
turns  of  Number  16  cotton  and  enameled  wire 
in  the  primary  and  3,500  turns  of  Number  26 
wire  in  the  secondary.  The  current  from  the 
secondary  is  passed  through  a rectifier  con- 
sisting of  20  jars  of  a borax  solution,  con- 


taining lead  and  aluminum  plates.  A mica 
filter  condenser  is  connected  across  the  leads 
from  this  rectifier,  taking  out  the  hum  of 
the  alternating  current  supply.  A milliam- 
meter  reading  up  to  500  milliamperes  in- 
dicates the  current  in  the  plate  circuit. 

The  antenna  system  consists  of  four  wires, 
in  a box,  or  cage  type,  and  a counterpoise  of 
eight  wires  held  horizontally  by  two 
spreaders.  This  system  is  used  for  both 
transmitting  and  receiving. 

This  station  has  been  heard  bv  6XAD, 
6RR,  6ZZ,  6AOW,  6ARF,  6ARE,  7LU,  7ZS, 
7TQ,  7JS,  5CN ; by  the  S.  S.  Rcuce  when 
it  was  425  miles  west  of  Fort  Stevens,  Ore., 
in  the  Pacific  Ocean.  It  also  has  been  heard 
in  Chignik,  Alaska,  and  has  worked  with 
5ZA,  5ZAK,  9XAQ,  9BJI  as  well  as  a num- 
ber of  others  with  signals  reported  very 
QSA.  Since  last  September  station  8VY  has 
received  1,595  cards,  531  stations  have  been 
worked  in  all,  and  a large  number  of  mes- 
sages handled.  The  station  soon  is  to  use 
100  watts,  and  expects  to  increase  its  radia- 
tion greatly  and  thereby  its  range  and 
strength.  The  receiving  set  used  is  of  the 
standard  regenerative  type,  making  use  of 
the  Armstrong  hook-up,  but  spider  web  coils 
are  used  instead  of  a variocoupler. 


Antenna  at  8VY 


The  Broadcast  Reception  Problem 

By  Ralph  R.  Batcher 


THE  announcement  that  a prominent 
Long  Island  Hotel  has  decided  to  in- 
stall 600  radiophone  receivers  in  their 
hotel,  one  in  each  room,  has  caused  many  a 
smile  from  old-time  amateur  experimenters 
who  have  long  known  both  the  advantages 
and  the  limitations  of  the  art. 

Since  the  details  of  the  scheme  were  not 
announced  we  can  only  assume  what  might 


to  tune  the  set  directly  coupled  to  one  big 
antenna  with  all  the  others. 

“Ah,”  some  tyro  will  say,  “use  loops,  one 
in  each  room.  Then  put  in  good  regenera- 
tive sets,  and  there  you  are !”  I tested  such 
a proposition  by  questioning  several  radio- 
phone listeners  as  well  as  several  electrical 
supply  dealers  who  advertised  to  solve  radio 
problems,  and  was  assured  that  there  was 


would  be  plenty  of  radio  energy  in  the 
vicinity,  but  wondered  what  per  cent,  of  it 
would  have  originated  at  the  broadcasting 
station. 

This  brings  up  the  problem  which  I would 
like  to  call  attention  to  which  is  of  late 
overlooked  so  many  times:  A regenerative 
receiver  will  always  re-radiate  energy,  often 
much  more  than  it  receives.  A comparison 


be  done  and  then  analyze  results.  Since  the 
installation  of  six  hundred  separate  antenna 
systems  on  or  around  the  building  is  both 
physically  and  electrically  impossible  such  a 
method  will  not  be  considered  here.  Because 
of  the  close  inter-action  between  the  circuits 
very  little  difference  would  result  in  trying 
to  tune  one  circuit,  when  there  are  599 
others  being  used  around- it,  than  in  trying 


nothing  wrong  with  the  theory.  One  even 
thought  up  a neat  little  analogy  somewhat 
as  follows : Six  hundred  radio  antennae 

would  absorb  no  more  energy  than  600  steel 
girders  in  the  building,  so  there  would  be 
enough  radio  energy  to  supply  that  many 
sets  at  once  at  least,  and  probably  many 
more  besides. 

I mentally  agreed  with  him  that  there 


of  a typical  regenerative  circuit  (figure  1) 
and  a common  type  of  transmitting  circuit 
(figure  2)  will  show  great  similarity.  The 
difference  in  general  is  in  the  amount  of 
energy  supplied  to  the  plate  circuit  which  is 
less  in  the  case  of  the  receiving  set,  and 
the  degree  of  coupling  between  the  plate 
and  grid  is  somewhat  less.  The  author  used 
this  principle  several  years  ago  to  communi- 
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cate  with  another  experimenter  several 
blocks  away.  After  making  certain  adjust- 
ments of  the  tickler  coil  in  a regenrative 
receiver,  a message  tapped  out  by  touching 
the  grid  condenser  terminal  with  the  finger 
to  form  characters  of  the  code  could  be 
readily  picked  up  at  the  other  station.  Doubt- 
less some  of  the  distance  records  which  are 
claimed  with  some  crystal  receivers  are 
partly  due  to  other  receiving  sets  of  a re- 
generative nature  operating  in  the  neighbor- 
hood, re-radiating  energy. 

The  problem  is  much  more  difficult  when 
using  the  recent  Armstrong  super-regenera- 
tive circuits.  Here  besides  re-radiating  en- 
ergy at  the  incoming  signal  frequency  there 
is  another  frequency  of  a super-audible  order 
(that  generated  by  the  oscillating  circuit) 
radiated.  Thus  if  two  experimenters  are 
using  this  circuit  in  the  same  vicinity,  and 
if  each  selects  a slightly  different  frequency 
to  use  in  conjunction  with  his  circuit,  an 
audible  beat  note  will  be  heard  in  both 


sets  as  well  as  in  other  receiving  sets  within 
a certain  range  that  happen  to  have  their 
constants  set  right  for  such  a frequency. 
The  resulting  tones  when  three,  four  or 
more  stations  try  this  circuit  near  each  other 
can  be  computed,  but  I will  leave  it  to  per- 
sons who  enjoy  solving  mathematical  puzzles 
to  dope  this  out. 

Can  it  be  that  some  day  the  number  of 
receiving  sets  must  be  limited?  or  must  re- 
generative or  super-regenerative  circuits  be 
banned?  In  the  early  days  of  telephony 
it  was  thought  that  the  telephone  wires  must 
be  kept  thirty  feet  apart  to  prevent  cross- 
talk. Now  they  put  hundreds  of  pairs  of 
wires  in  a single  cable,  with  only  a compara- 
tively thin  layer  of  paper  for  insulation  on 
each  wire.  This  radio  problem  can  be  solved 
as  well  in  short  order  if  amateurs  would  do 
a little  investigation  work.  Instead  of  sit- 
ting down  and  listlessly  fumbling  the  con- 
trols during  the  broadcasting  period,  waiting 
to  get  off  some  real  DX  work,  try  out  a 


few  experiments  along  this  line.  By  the 
word  “amateur”  I refer  to  the  class  of  ex- 
perimenter as  found  before  the  days  of 
broadcasting  in  distinction  to  the  present 
day  majority  of  fans — broadcast  listeners. 

For  a few  pointers  which  may  be  tried 
first : Is  the  effect  lessened  by  special  ar- 
rangement of  coupling  coils  ? Will  special  ar- 
rangement of  current  limiting  devices  (such 
as  the  w.k.  bucking  crystal  or  valve  com- 
bination) in  the  antenna  circuit  help?  Will 
the  application  of  one  or  more  steps  of  radio 
frequency  amplification  ahead  of  the  regen- 
erative receiver  help?  What  type  of  regen- 
eration gives  the  least  re-radiation  ? In  these 
tests  the  work  may  be  easily  checked  up 
by  two  amateurs  living  close  enough  to- 
gether to  be  affected  by  each  other’s  re- 
ceivers. The  change  in  the  signal  intensity 
in  one  station  can  be  noticed  between  the 
intervals  that  the  valve  in  the  other  station 
is  regularly  turned  off  and  on  according  to 
some  prearranged  schedule. 


Effective  Radio- Frequency  Amplification 

By  G.  N.  Garrison 


HOW  often  one  encounters  the  phrase 
from  the  pen  of  well-meaning  but  ill- 
informed  writers  that  radio-frequency 
is  far  superior  to  audio- frequency  amplifica- 
tion for  long-distance  short-wave  reception 
"because  radio- frequency  steps  up  or  ampli- 
fies a signal  from  a distant  station  a great 
deal  more  than  it  does  the  signals  from 
near-by  stations !”  As  a matter  of  actual 
fact  it  does  nothing  of  the  kind ! Common 
sense  should  convince  even  the  non-technical 
that  the  receiving  set  connected  to  an  antenna 
has  no  way  whatever  of  knowing  the  dis- 
tance a radio  wave  has  traveled,  when  once 
it  strikes  the  aerial.  Since  the  receiving  set 
cannot  distinguish  between  a radio  wave 
coming  from  the  next  block  and  one  that  has 
traveled  hundreds  of  miles,  it  is  obviously 
an  impossibility  for  it  to  amplify  the  one 
more  than  the  other. 

It  should  be  pointed  out  that  our  present 
day  vacuum  tube  is  essentially  a voltage 
operated  device  and,  regardless  of  the  type 
of  circuit  in  which  it  is  used,  it  will  amplify 
only  in  proportion  to  the  varying  voltages 
applied  between  its  grid  and  filament.  If  a 
relatively  high  voltage  is  applied  between 
the  grid  and  filament  of  a vacuum  tube,  the 
amount  of  amplification  will  be  greater  than 
it  would  be  if  a relatively  small  voltage 
were  impressed  between  the  grid  and  fila- 
ment. Other  conditions  being  equal,  those 
signals  which  come  from  a distant  station 
will  be  weaker  than  those  from  a nearby 
station  and  the  varying  potential  which  they 
impress  between  the  grid  and  filament  of 
our  first  tube — regardless  of  the  circuit  used 
— will  be  relatively  small.  Consequently 
amplification,  although  effected  in  the  same 
proportion,  will  not  be  as  great  on  the  weak 
signal  as  it  is  on  the  strong. 

Radio-frequency  amplification  is  superior 
to  audio-frequency  amplification,  not  because 
it  will  "step  up”  weak  or  distant  signals, 
but  for  the  simple  reason  that  it  will  amplify 
only  impulses  that  are  of  radio-frequency; 
or,  in  other  words,  frequencies  that  are 
above  audibility.  Due  to  this  fact,  “A”  and 
“B”  battery  noises,  as  well  as  mechanical 
vibration  of  the  tubes,  are  almost  entirely 
eliminated  and  the  “squeal”  which  accom- 


panies many  audio-frequency  amplifiers  is 
noticeably  absent.  The  signal,  when  it 
reaches  the  phones,  is  unaccompanied  by 
other  and  foreign  noises  and  is  manifested 
as  an  easily  read,  exact  reproduction  of  that 
transmitted  by  the  distant  station. 

With  the  elimination  of  “A”  and  “B” 
battery  noises  as  well  as  “squealing”  of  the 
tubes  in  radio- frequency  amplification,  it 


tances  being  covered  by  owners  of  efficient 
radio-frequency  receiving  sets. 

The  accompanying  diagram  shows  a cir- 
cuit which,  for  radio-frequency  amplifica- 
tion, is  very  efficient  and  at  the  same  time 
extremely  simple.  It  employs  tubes  “A”  as 
radio- frequency  amplifiers  and  tube  "B”  as 
the  detector.  Additional  steps  of  radio-fre- 
quency amplification  may  be  used  before, 


follows  that  by  this  method,  considerably  and  audio-frequency  amplification  may  be 

more  stages  of  amplification  can  be  used  used  after  the  detector  tube  with  a corres- 

than  is  possible  at  audio-frequency,  with  a ponding  increase  in  the  receiving  range  of 

consequent  increase  in  the  distance  covered,  the  set.  Since  the  circuit  makes  use  of  im- 

The  writer  has  successfully  used  as  high  as  pedance  coupling  there  are  three  adjustments 

fourteen  stages  of  radio-frequency  ampli-  to  be  made  for  each  change  in  wave  length, 

fication,  a detector  and  four  stages  of  audio-  namely,  condensers  “C,”  “C-l”  and  “C-4.” 

frequency  amplification  and,  with  these  nine-  The  potentiometer,  “P,”  is  essential  in  this 

teen  tubes  the  small  amount  of  foreign  noises  circuit  since  it  tends  to  keep  the  grid  of  the 

noted,  were  traced  directly  to  the  audio-  first  tube  at  a negative  potential  with  respect 

frequency  component  of  the  circuit.  t0  ,he  filament.  The  other  constants  of  this 

The  only  other  claim  to  superiority  of  are  as  follows- 

radio-frequency  amplification  lies  in  the  fact 

that  a circuit  containing  it  is  much  more  L=honeycomb  or  other  coils;  the  sizes 
selective  than  one  containing  only  a detector  depending  upon  the  wavelength  range  to  be 

tube,  or  a detector  tube  with  audio- frequency  covered.  C=.001  mfd.  C-l=.0005  mfd. 

amplification.  The  sharper  the  set  tunes,  the  C-2=.0005  mfd.  C-3=.005  mfd.  or  larger, 

less  will  be  the  interference  from  unwanted  C-4=.0005  mfd.  P=200  or  400  ohm  poten- 

stations.  This  fact,  accompanied  by  its  in-  tiometer.  R=50,000  ohms ; exact  for  Radio- 
ability to  amplify  other  than  radio-frequency  tron  tubes.  R-l=2  megohms;  exact  for 
impulses,  accounts  for  the  remarkable  dis-  Radiotron  tubes. 
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Indoor  Antenna  With  Crystal  Set 


WHEN  it  is  impracticable  to  put  up  an 
outside  antenna  for  a crystal  set, 
the  radio  amateur  should  not  be 
discouraged  as  it  is  possible  to  got  satisfac- 
tory results  from  an  antenna  constructed 
within  the  house.  The  first  type  that  I 
tried  was  a miniature  of  the  ordinary 
outside  aerial  and  consisted  of  two  insulated 
wires  strung  near  the  ceiling  of  a hall  twenty- 
five  feet  long  by  four  feet  wide.  The  ground 
wire  ran  the  full  length  of  this  hall  under 
the  rug  to  water  pipes  in  the  kitchen.  In- 
sulated bell  wire  was  used  with  no  further 
insulation.  Very  good  results  were  obtained 
with  a simple  variometer  for  tuning  and  a 
galena  detector  as  shown  in  figure  1. 

One  day  the  ground  connection  at  the  water 
pipe  was  broken  and  I discovered  that  the 
signals  were  just  as  loud  as  before  and  that 
the  only  difference  was  a slight  change  in  the 
tuning  of  the  set.  For  several  months  this 
aerial-counterpoise  system  was  used  to  pidc 
up  local  amateur  stations  and  the  Westing- 
house  broadcasting  station  KDKA  in  East 
Pittsburgh  about  six  miles  due  east. 

In  an  effort  to  eliminate  local  interference, 
the  outer  ends  of  this  aerial-counterpoise 
system  were  connected  together  to  form  a 
large  loop  twenty-five  feet  long  by  seven  feet 
high  and  pointing  east  and  west  toward 
KDKA.  This  was  tuned  by  a variable  con- 
denser as  shown  in  figure  2,  and  very  strong 
signals  were  obtained  from  KDKA.  This 
arrangement  had  the  added  advantage  that  the 
directiveness  of  the  loop  eliminated  much  in- 


By  Thomas  S.  Towle 
FIRST  PRIZE,  $10.00 


Figure  3.  Home-mide  variometer  and 
variable  condenser 


terference  from  local  code  stations.  More 
turns  were  added  to  this  loop  but  it  was 
found  that  two  turns  gave  the  loudest  signals. 
With  this  arrangement  the  General  Electric 
Station,  WGY,  at  Schenectady  came  in  with 
good  signal  strength  from  a distance  of  about 
350  miles  and  at  an  angle  of  about  30  degrees 
with  the  direction  of  the  loop.  This  was  with 
a crystal  detector. 

While  experimenting  with  this  loop,  a 
variometer  and  variable  condenser  as  shown 
in  figure  3 were  used.  These  were  made  by 
the  writer  ten  years  ago.  They  were  con- 
nected to  the  loop  as  shown  in  figure  4 and 
good  results  were  obtained.  Although  this 


antenna  system  gives  good  results  with  a 
crystal  detector,  much  better  results  can  be 
obtained  if  vacuum  tubes  are  used  and  a brief 
description  of  their  use  will  be  given  to  show 
how  easily  the  amateur  can  change  over  from 
the  crystals  to  the  vacuum  tube  detector. 

The  diagram  in  figure  5 shows  how  the 
connections  between  the  stator  and  the  rotor 
of  the  variometer  were  separated  and  the 
set  made  regenerative  with  the  result  that 
much  louder  signals  were  obtained  and  CW 
stations  were  picked  up.  With  this  hook-up, 
WCY  can  be  heard  with  the  head  ’phone 
lying  on  the  table.  When  using  two  stages 
of  radio  frequency  amplification  without  re- 
generation, the  Detroit  station  WWJ  and  the 
Indianapolis  station  WOH  can  be  heard 
clearly.  With  the  addition  of  two  stages  of 
audio  frequency  amplification,  these  stations 
can  be  heard  ‘‘all  over  the  room”  with  a 
Baldwin  receiver  without  a horn. 

A good  way  to  extend  the  field  covered  by 
such  coil  antennae  is  to  install  two  in  a room 
on  walls  at  right  angles  to  one  another  and 
by  means  of  a simple  throw-over  switch  the 
operator  can  change  from  one  to  the  other 
and  cover  most  points  of  the  compass.  This 
is  shown  in  figure  6. 

The  above  shows  that  a loop  or  coil  antenna 
of  these  dimensions  makes  it  possible  for  one 
to  enjoy  the  radio  broadcasting  with  a crystal 
detector  and  simple  tuning  apparatus  if  he 
is  within  reasonable  distance  of  a broad- 
casting station. 
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Crystal  Receiver  With  Indoor  Aerial 

By  Gustav  Schoch 

SECOND  PRIZE  $5.00 


Simple  and  ingenious  crystal  tuner  and  detector  with  triangular  cage-type  antenna 
strung  inside  the  gable  roof  of  the  house 


AFTER  making  and  using  many  types 
of  crystal  receivers  I have  come  to 
the  conclusion  that  the  following  type 
gives  best  results: 

This  set  costs  very  little  to  build  and  is 
very  sensitive  for  a crystal  set.  It  works  on 
the  auto-transformer  principle,  having  but 
one  coil  for  both  primary  and  secondary.  To 
construct  the  coil  procure  a cardboard  tube 
3 inches  in  diameter  and  2 inches  long.  On 
this  wind  60  turns  of  No.  26  to  No.  30  wire. 
Bring  out  a tap  every  6 turns.  When  the  coil 
is  finished  there  should  be  nine  taps,  and  the 
ends  of  the  coil,  making  eleven  leads  in  all. 

Drill  a panel  as  in  sketch  “A.”  For  binding 
posts  I used  machine  screws  with  battery 
terminals.  For  switch  taps  I used  machine 
screws.  The  switches  cost  ten  cents  each  at 
Kresge’s  (used  to  be  40  cents.  None  rahs 
for  Kresge).  The  detector  is  merely  a coiled 
spring  bolted  at  one  end — figure  “C.”  Fasten 
the  tapped  coil  to  the  base  with  two  copper 
strips  bent  as  in  “D.”  Now  connect  as  per 
diagram.  The  switch  with  the  detector  and 
phones  in  series  with  it  will  be  the  secondary. 

Tap  Pi  is  connected  with  a jumper  to  tap 
Si,  then  to  last  tap  on  coil.  Tap  Pi  is  con- 
nected with  a jumper  to  tap  Si,  then  to 
2nd  last  tap  on  coil,  etc. 

My  aerial  is  composed  of  eight  strands  of 
No.  14  wire,  23  feet  long,  connected  in  cage 


type,  triangular  shape,  and  installed  m the 
gable  of  our  house  as  shown  in  the  sketch. 
All  wires  are  shorted  at  one  end  with  a rat 
tail  lead-in  on  opposite  end.  This  aerial  and 


set  have  given  very  good  results  on  local  con- 
certs. In  cold  weather  it  will  do  much  better. 
The  set  is  grounded  to  a water  pipe  in  base- 
ment. 


Indoor  Antenna  With  Crystal  Set 

By  Andre  L.  Merle 

THIRD  PRIZE  $3.00 


WITH  the  set  which  I am  about  to 
describe,  using  an  indoor  antenna 
fastened  to  the  rafters  in  the  attic, 
I have  been  able  to  hear  the  concerts  from 
WJZ,  WNO,  WOR,  WWZ,  WEAM,  2XB, 
2XJ,  and  a few  Second  District  phone  sets 
within  ten  miles.  I have  also  copied  most  of 
the  Second  District  stations  which  use  I.C.W. 
and  sparks  and  also  ship  stations  at  sea, 
numerous  land  stations,  WCG,  WNY,  WSE, 
and  naval  stations.  With  additional  induct- 
ance in  the  primary  I copy  NAA’S  press  and 
NAH’S  weather. 

The  antenna  is  No.  14  solid  copper  wire 
about  120  feet  long  using  a water  pipe  for 
ground. 

My  crystal  set  consists  of  an  inductively 
coupled  thirty-five  turn  honeycomb  coil;  a 
short  wave  condenser  .001  mfd.,  a secondary 
condenser  .001  mfd.;  crystal  detector — dust 


proof  type^— and  a small  fixed  condenser  The  short  wave  condenser  and  secondary 
.0005  mfd.,  with  standard  pair  of  2000  ohm  condenser  are  very  critical.  This  set  is  used 
phones  shunted  around  it.  about  thirty  miles  from  New  York  City. 


Duplex  Radio  Transmitting  System 


waves.  Upon  dosing  the  keys,  the 
devices  G and  J,  for  example,  are 
simultaneously  operated,  changing  the 
value  of  the  tuning  inductances  of  the 
radiating  circuit,  and  hence  the  fre- 
quency of  the  radiated  wave,  and  also 
changing  one  of  the  constants  of  the 


( Continued  from  page  68) 

impedance  circuit,  which  in  the  case 
shown  is  the  capacity.  The  closing  of 
the  other  key  has  the  same  effect  upon 
the  radiating  circuit,  and  the  other  im- 
pedance circuit.  It  is  essential  to  the 
successful  operation  of  this  system  that 
both  the  “normal”  and  the  “signaling” 


waves  shall  be  selected  of  such  a fre- 
quency as  to  satisfy  the  condition  that 
the  impedance  of  each  impedance  cir- 
cuit shall  be  negligible  to  the  oscillating 
currents  of  the  radiating  circuit  of 
which  it  is  a part. 
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Efficient  Aerial  Insulation 


Paraphrasing  an  old  saying,  an 

equal  truth  might  be  stated  that  a 
radio  installation,  be  it  either  for 
transmission  or  reception,  is  no  more  efficient 
than  its  weakest  point. 

It  has  been  the  writer’s  experience  that 
nine  times  out  of  every  ten,  that  weak  point 
can  be  traced  directly  to  the  manner  in  which 
the  aerial  has  been  insulated. 

When  it  is  considered  that  in  reception 
the  amount  of  incoming  energy,  even  from 
nearby  powerful  stations,  that  strikes  the 
aerial  is  so  small  as  to  be  almost  infinitesi- 
mal the  great  importance  of  a well-insu- 
lated aerial  cannot  be  over  stated. 

The  aerial  which  contains  the  greatest 
number  of  insulators  is  not  of  necessity  the 
best  insulated  aerial.  In  fact  this  is  very 
seldom  the  case. 

In  reception  it  is  essential  that  the  little 
energy  in  the  form  of  electro-magnetic 
waves  that  strike  the  aerial,  alternate  be- 
tween aerial  and  ground  through  the  primary 
of  the  receiving  transformer — if  one  is 
used — and  not  dissipate  itself  to  ground 
through  the  faulty  or  insufficient  insulation 
of  the  aerial  system. 

How  often  one  sees  on  our  city  house- 
tops or  other  convenient  places  multi-wire 
aerials  whose  owners  intended  that  they  be 
very  well  insulated.  In  consequence  we  find 
that  each  individual  wire  of  these  aerials  has 


By  G.  N.  Garrison 

one  or  more  insulators  at  either  end  which 
is  supposed  to  insulate  these  wires  from  their 
supporting  cross-pieces  and  from  the  earth. 
In  reality  they  do  nothing  of  the  kind;  or 
at  least  not  as  efficiently  as  their  builders 
desired  for  one  of  radio's  fundamental  laws 
has  here  to  be  contended  with. 


Arrangement  of  Insulators 

An  insulator  of  whatever  kind  is  nothing 
more  or  less  than  a non-inductive  resistance 
and  it  is  well  known  that  when  two  or 
more  resistances  are  connected  in  series  their 
total  resistance  is  equal  to  the  sum  of  the 
resistance  of  each  separate  resistance;  or, 
Total  resistance=R  and  R’  and  R"  and  R"  ' 

etc. 

However,  when  we  have  a number  of  in- 
sulators or  resistances  connected  in  parallel, 
an  entirely  different  rule  applies,  for  then 
the  total  resistance  is  equal  to  the  reciprocal 
of  the  stun  of  the  reciprocals  of  each  resis- 
tance : or, 

Total  Resistance=  1 


1111 

R and  R'and  R'and  R"  ' 
etc. 


Now  with  an  aerial  constructed  as  above 
mentioned  we  have  a number  of  resistances 
all  connected  in  parallel,  and  the  total  re- 
sistance of  such  an  aerial  system,  in  conse- 
quence, must  be  less  than  the  resistance  of 
any  one  of  its  insulators. 

Since  one  of  the  factors  entering  into  the 
efficiency  of  an  aerial  is  its  insulation  it  is 
self-evident  that  our  insulators  must  not  be 
in  parallel.  This  fact  is  all  the  more  pro- 
nounced should  one  of  the  insulators  have  a 
leakage  slight  or  otherwise,  which  due  to 
surface  leakage  it  always  does  have  during 
and  immediately  following  a rain  storm;  for 
then  the  total  insulation  of  our  aerial  would 
be  less  than  the  resistance  of  the  leaky  in- 
sulator. 

Obviously  then  the  most  efficient  aerial 
would  be  one  whose  insulators  were  all  con- 
nected in  series  and  the  most  efficient  way  to 
accomplish  this  is  shown  in  the  accompany- 
ing diagram. 

Perhaps  one  of  the  strongest  arguments 
in  favor  of  a “series-insulated”  aerial  is 
the  fact  that  Uncle  Sam  uses  such  a sys- 
tem on  all  his  installations,  and  Uncle  Sam 
has  the  reputation  of  knowing  what  he  is 
doing. 


A Safety  Match  Box  Radio 
Receiving  Set 

By  Harold  Daum 
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Constructional  details  of  safety  match  box  radio  set 


A RADIO  set  can  be  made  in  a safety 
match  box  which  will  receive  from  a 
radius  of  twelve  miles  under  ideal 
weather  conditions. 

The  match  box  is  first  boiled  in  paraffin 
to  eliminate  capacity  and  then  wound  with 
enough  turns  of  No.  26  S.C.C.  wire  to  fill 
the  entire  box.  Leave  plenty  of  wire  on  each 
end  to  make  connections  to  aerial  and  the 
ground. 

Each  narrow  side  of  the  box  is  sand- 
papered to  make  a good  contact  with  two 
brass  clips  that  are  fastened  to  the  inner  box 
in  such  a manner  that  when  the  box  is  moved 
the  clips  move  and  consequently  the  coil  is 
tuned. 

The  detector  is  fastened  to  one  inside  end 
of  the  box  as  shown  in  figure  3.  It  rests 
on  a bearing  which  is  made  as  shown  in 
figure  4.  The  bearing  is  threaded  and  when 
it  is  desired  to  make  a change  in  the  adjust- 
ment of  the  crystal  the  knob  is  turned.  A 
glance  at  figure  5 shows  how  the  detector 
knob  is  made.  This  unique  construction, 


using  a bolt,  makes  it  possible  to  either  slide 
the  box  and  tune  in,  or  turn  the  knob  and 
adjust  the  crystal. 

The  antenna  wire  is  connected  to  one  end 


of  the  coil  and  the  other  end  of  the  coil  to 
the  ground.  One  brass  clip  is  connected  to 
the  end  of  the  crystal  cup,  the  other  brass 
clip  is  attached  to  the  cat  whisker. 
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Modulation  and  Distortion  in 
Radiophone  Sets 

By  Albert  F.  Murray 


DON’T  ask  “How  Is  My  Mod- 
ulation,” but  say  instead 
“How  Is  the  Quality”?  The 
former  question  is  asked  by  amateur 
operators  of  radiophones  nearly  as 
often  as  the  historic  “How  is  my 
spark”  query.  The  answers  often 
vary  from  “Poor”  or  “Fair”  to 
"Fine”  or  “Perfect.”  Of  course, 
what  the  transmitting  operator  real- 
ly means  is,  “How  is  the  quality”? 
for  it  is  the  quality  and  not  the  mod- 
ulation upon  which  the  ordinary  re- 
ceiving operator  is  able  to  report. 
Let  us  see  what  is  meant  by  modu- 
lation and  quality  when  applied  to 
the  radio  telephone  transmitter. 

Modulation,  in  a broad  sense, 
means  the  moulding  of  the  carrier- 
wave  by  the  voice  frequencies.  The 
degree  of  modulation  can  be  ex- 
pressed in  percentage  and  is  usually 
taken  as  the  ratio  of  the  amplitude 
of  the  audio  frequency  to  that  of  the 
radio  frequency,  or,  referring  to  fig- 
ure 1,  as  the  ratio  B|A. 
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Figure  1 — Per  cent  modulation  is  B/AX100 


Complete,  or  100  per  cent,  modu- 
lation would  mean  that  A — B ; this 
is  seldom  obtained  in  practice,  60 
per  cent,  to  80  per  cent,  being  con- 
sidered a very  good  degree  of  mod- 
ulation. 

The  response  at  the  receiving 
station  is  proportional  to  the  pro- 
duct of  AB.  (A  “square-law”  de- 
tector is  assumed,  that  is,  a crystal 
or  non-oscillating  vacuum  tube.) 


Figure  2 — Over  modulation 


When  the  amplitude  of  the  voice 
frequency  exceeds  that  of  the  car- 
rier-wave, over-modulation  is  said 
to  occur.  As  a result,  the  antenna 
current  remains  at  zero  for  an  ap- 
preciable length  of  time  between  au- 
dio-frequency groups,  as  shown  in  fig- 
ure 2. 

Evidently  distortion  is  present  in 
the  transmitted  wave  and  it  can  be 
detected  by  listening  in  a wave- 


meter  receiver,  or,  in  this  one  case, 
the  report  from  a receiving  operator 
as  to  the  “modulation”  will  be  of 
aid,  provided  he  is  able  to  identify 
over-modulation  by  the  resulting 
poor  quality  of  speech.  To  check 
up  this  fault,  vary  the  distance  be- 
tween microphone  and  speaker;  if 
the  speech  quality  improves  with  an 
increase  in  distance,  it  is  probable 
the  radiated  wave  is  being  over- 
modulated. 

Under-modulation,  is  the  reverse 
of  over-modulation  and  therefore 
is  the  condition  that  exists  when  the 
amplitude  of  the  signaling  wave  is 
less  than  the  amplitude  of  the  car- 
rier-wave. The  speech,  as  far  as 
degree  of  modulation  is  concerned, 
will  be  clear  and  of  good  quality, 
but  will  diminish  in  volume — loud- 
ness— as  the  per  centage  of  modula- 
tion decreases. 

The  most  desirable  modulation, 
from  the  viewpoint  of  both  quality 
and  signal  strength,  is  obtained 
when  the  carrier-wave  is  modulated 
equally  upward  and  downward  and 
by  a signal  wave  whose  amplitude 
is  such  as  to  vary  the  radio-frequen- 
cy from  zero  to  twice  its  non-sig- 
naling value,  as  is  shown  in  figure  3. 


Figure  3—  Equal  upward  and  downward 
modulation  A = B 


Modulation  upward  is  not  always 
possible  and  the  modulated  wave 
may  have  the  form  of  that  in  figure 
4,  where  the  oscillator  output  can- 
not increase  to  the  desired  value ; 
due,  for  instance,  to  lack  of  filament 
emission.  The  distortion  of  such 
a wave  is  quite  marked. 
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Figure  4 — Incomplete  modulation  due  to  insuf- 
ficient filament  emission 


Downward  modulation  can  only 
be  expected  from  an  oscillator  which 
is  adjusted  for  maximum  output  and 
then  grid  modulated.  This  is  also 
true  of  absorption  modulating 
methods.  It  does  not  necessarily 
mean  poor  quality,  but  it  does  mean 


that,  if  two  tubes  are  used  in  paral- 
lel and  adjusted  for  maximum  out- 
put as  oscillators  and  their  output 
modulated  by  grid  or  absorption 
methods,  the  received  signal 
strength  for  complete  modulation 
will  be  about  50  per  cent,  of  that  ob- 
tained when  the  two  tubes  are  used 
under  the  same  conditions  as  os- 
cillator-modulator, in  a plate  modu- 
lating circuit.  This  is  made  evident 
by  comparing  the  areas  per  audio 
cycle  under  the  two  curves  in  figure 
5.  In  practice,  the  ratio  of  effective- 
ness is  usually  less  than  50  per  cent, 
because,  with  some  tubes,  the  non- 
signaling output  for  grid  modula- 
tion can  be  increased  above  that 
shown;  also  in  the  case  of  plate 
modulation,  results  are  sometimes 
limited  by  heating  of  the  modulator 
tube. 


6r/t*  Mat/t/Ar/zan  2fc6es-flb/eAte/t/jb//frr2I/t*s 
Figure  5 


Quality,  as  applied  to  voice  trans- 
mission, has  to  do  with  clearness 
of  speech.  Good  quality  means  ab- 
sence of  distortion,  -and  distortion 
can  be  completely  eliminated  only 
when  the  complicated  speech  wave 
impinging  upon  the  microphone  at 
the  transmitter,  is  faithfully  repro- 
duced at  the  distant  receiver  so  that : 
firstly,  the  amplitude  of  the  received 
wave  is  proportioned  to  that  of  the 
original ; secondly,  the  various  voice 
frequencies  are  retarded  equally. 
There  must  be  a linear  relation  De- 
between  response  and  excitation. 

In  tracing  the  voice  frequencies 
from  the  speaker’s  lips  to  the  aer- 
ial system,  we  come  first  to  the  mi- 
crophone Dr.  Goldsmith  in  his 
book  on  “Radio  Telephony”  states 
that  the  microphone  is  “a  fairly 
prolific  source  of  speech  distortion, 
or  rather  speech  destruction.”  But 
since,  from  necessity,  we  must  use 
microphones,  let  us  pick  up  a good 
one.  A Western  Electric  Company 
expert  advised  the  author  that  a W. 
E.  Co.,  Type  323W  microphone  has 
an  output  of  about  20  per  cent,  more 
energy  than  other  types.  However 
for  special  uses,  a low  resistance  mi- 
crophone such  as  W.  E.  Co.  Type 
349BW  or  Type  318W  may  give 
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better  results,  depending  upon  the 
impedance  of  the  load  into  which 
it  works.  One  way  to  eliminate 
microphone  distortion  is  to  talk  in- 
to a telephone  receiver  and  add  a 
few  voice  amplifiers  to  obtain  the 
necessary  power,  or  a condenser 
transmitter  might  be  used. 

Most  of  the  modulation  trans- 
formers on  the  market  are  designed 
so  that  distortion  arising  from  satur- 
ation of  the  iron  core  and  from  other 
effects  is  slight.  For  best  results, 
be  sure  that  your  microphone  A.  C. 
resistance  approximates  your  trans- 
former primary  impedance  at,  say 
800  cycles,  and  that  the  secondary 
of  the  transformer  is  wound  for 
the  type  of  tube  that  it  is  to  con- 
trol. Sometimes  connecting  a l/2 
to  1 megohm  resistance  across  the 
secondary  will  improve  the  quality, 
as  it  causes  the  device  to  operate 
more  uniformly  through  the  voice 
frequency  range, 

A brief  comparison  of  the  rela- 
tive quality  obtainable  from  absorp- 
tion, grid  and  plate  modulation 
methods  may  be  of  interest.  Here 
the  thing  to  keep  in  mind  is  that 
the  response  should  be  proportional 
to  the  excitation. 

(a)  Absorption  modulation — If  the 
antenna  resistance  is  varied  in  direct 
proportion  to  the  amplitude  of  the 
sound  waves,  good  quality  should  re- 
sult. In  spite  of  what  was  said  above 
about  the  microphone,  fairly  good  ar- 
ticulation results  from  using  a micro- 
phone in  the  ground  lead  or  in  a loop 
coupled  to  the  antenna  inductance. 

Control  curves  of  a Radio  Cor- 
poration magnetic  modulator,  taken 
by  the  writer,  show  that  this  ab- 
sorption device  is  quite  critical  as 
to  mean  control  current  and  that 
changing  the  working  wavelength 
on  either  side  of  200  meters  produces 
marked  changes  in  the  results.  Under 
some  conditions,  the  control  curves 
are  approximately  straight  lines, 
but  under  others  they  are  not. 
These  curves  and  measurements 
may  be  published  later. 

(b)  Grid  Modulation — A typical 
grid  control  curve  is  shown  in  figure  6. 


Figure  6 — Grid  control 

The  lower  part  of  the  curve,  as 
far  as  it  goes,  is  nearly  a straight 
line,  but  at  the  upper  end  it  bends 
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over.  It  will  be  seen  that  the  oscil- 
lations cease  and  the  antenna  cur- 
rent falls  to  zero  when  the  grid  is 
pushed  sufficiently  to  the  negative 
voltage.  Oscillations  do  not  com- 
mence until  the  control  voltage  is 
placed  at  some  value  less  negative 
than  that  at  which  oscillations 
cease.  Evidently  considerable  dis- 
tortion would  result  if  the  modulat- 
ing voltage  operated  over  a greater 
range  than  that  covered  by  the  full 
line  curve.  By  careful  adjustment 
of  the  variables  of  the  oscillator,  it 
is  conceded  by  authorities  on  modu- 
lation that  the  antenna  current  can 
be  varied  from  zero  to  a maximum 
value  along  a more  or  less  straight 
line,  but  such  an  adjustment  will 
give  neither  high  efficiency  nor 
much  output. 

(c)  Plate  Modulation  — Compare 
with  the  preceding  curve  that  of  figure 
7 which  is  the  plate  control  curve  of 
an  oscillator — in  whose  grid-circuit  is 
a condenser  and  leak  resistance. 


Figure  7 — Plate  control 


For  plate  voltages  exceeding  200, 
we  see  this  curve  is  a straight  line, 
and  therefore  if  the  plate  voltage  is 
not  reduced  below  200,  good  quality 
should  result  when  using  this 
method  of  modulation. 

When  amplifying  tubes  are  used 
their  grids  should  be  biased  by  a 
battery  so  that  the  tubes  operate 
over  the  straight  portion  of  their 
characteristic  curves.  The  input 
voltage  should  not  be  so  great  as 
to  cause  the  plate  current  to  cut-off 
at  the  bottom  and  reach  saturation 
value  at  the  top,  as  in  figure  8. 


Figure  8 — Amplifier  distortion 

It  is  to  be  noted  that  Mr.  A.  S. 
Blatterman,  in  “Comparison  of  Mod- 
ulation Methods  in  Radio  Telepho- 
ny,” finds  that  more  modulated  en- 
ergy is  radiated  when  the  impressed 
voltage  on  the  amplifier  is  such  as 
to  cause  saturation,  as  in  figure  8. 


When  using  a low  decrement  an- 
tenna for  radio  telephony,  serious 
distortion  may  result  from  the  “fly 
wheel"  action  which  tends  to  round 
off  all  the  sharp  corners  of  the  voice 
wave,  so  necessary  for  good  speech. 
Some  type  of  antenna  which  has  a 
fairly  high  resistance — a large  part 
of  which  should  be  radiation  resis- 
tance— is  desired.  This  matter  be- 
comes of  greater  importance  as  the 
wavelength  is  increased,  because  the 
tone  efficiency  decreases,  due  to  the 
overlapping  of  wave  trains  whose 
group  frequency  is  high. 

These  are  some,  by  no  means  all, 
of  the  points  which  should  be  look- 
ed into  if  speech  of  good  quality  is 
to  be  radiated  from  your  antenna. 
I would  advise  the  amateur  to  take 
control  curves  of  his  various  con- 
trolling devices  and  see  if  they  ap- 
proximate straight  lines.  The  static 
characteristics  thus  obtained  do  not 
necessarily  indicate  the  conditions 
that  obtain  when  the  radio  set  is 
in  operation*  but  they  will  be  a 
guide  in  making  adjustments  that 
may  improve  the  quality  of  speech 
from  your  radiophone.  At  those 
transmitting  stations  where  the 
hum  from  rectified  A.  C.  makes 
speech  far  from  pleasant  to  the  re- 
ceiving operator,  the  intelligent  use 
of  Campbell  filters,  or  very  large 
capacities,  will  certainly  decrease 
this  nuisance. 

Since  this  article  deals  primarily 
with  the  transmitter,  attention  will 
be  called,  only  in  a brief  way,  to 
conditions  causing  distortion  in  the 
receiving  apparatus. 

(a)  Low  decrement  in  either  an- 
tenna or  secondary  circuits  will 
cause  distortion  because  of  the 
previously  mentioned  “fly-wheel”  ef- 
fect. Higher  voice  will  be  suppressed 
because  the  narrow  resonance  curve  of 
the  receiver  will  not  include  these  side- 
frequencies — see  figure  9. 


Figure  9 — Distortion  of  modulated  wave  due  to 
low  receiver  decrement 


(b)  Regeneration,  of  course,  will 
reduce  the  decrement  of  say,  the 
secondary  circuit  to  almost  zero,  and 
every  operator  knows  that  too  much 
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regeneration  spoils  the  quality  al- 
though it  greatly  increases  the  vol- 
ume. While  reception  by  the  zero- 
beat,  or  homodyne  method,  will  give 
understandable  speech  when  the  in- 
coming signal  is  so  faint  that  it  can- 
not be  heard  otherwise,  the  writer 
believes  with  his  limited  experience, 
that  this  method  requires  too  care- 
ful adjustment  on  short  wavelengths 
to  be  widely  used  at  the  present 
time. 

(c)  Inter-tube  audio  transformers 
when,  not  properly  designed — and 
there  are  such  on  the  market — can 
render  unintelligible,  incoming 


speech  which  is  really  of  good  qual- 
ity. The  same  factors  mentioned  in 
regards  to  the  modulation  trans- 
formers apply  here  and  a high  resis- 
tance shunt  across  the  transformer 
secondary  will  help  although  it  will 
greatly  decrease  the  degree  of  amplifi- 
cation. 

(d)  The  amplifying  tubes  should, 
of  course,  have  their  grids  so  biased 
that  they  operate  on  the  straight 
portion  of  their  characteristic  curve. 

(c)  There  is  always  some  distor- 
tion present  in  electro-magnetic  re- 
producers such  as  telephone  receiv- 


ers and  loiud  speakers  which  might 
be  eliminated  by  condenser,  hot  wire 
(or  hot  air)  receivers.  When  the 
signal  frequency  coincides  with  the 
natural  frequency  of,  the  diaphragm 
of  a receiver,  or  loud  speaker,  the 
response  is  out  of  all  proportion  to 
that  obtained  with  the  same  signal 
strength  of  a slightly  different  fre- 
quency; thus  distortion  obviously 
arises. 

To  receiving  operators  let  me  say 
in  conclusion : Do  not  always  blame 
poor  quality  on  the  transmitting 
station,  because  the  trouble  may  ex- 
ist in  the  receiving  set. 


Antenna  Resistance 


SINCE  there  seems  to  be  wide- 
spread misconceptions  regarding 
the  meaning  of  antenna  resistance 
and  radiation  resistance, perhaps  it  will 
not  be  out  of  place  to  call  the  amateurs’ 
attention  to  these  terms.  Antenna  re- 
sistance is  rather  an  artificial  term 
coined  to  give  in  absolute  terms  a 
measure  of  an  elusive  quantity  that  is 
of  vital  importance. 

The  entire  term  “antenna  resist- 
ance” represents  the  fictitious  resist- 
ance which  could  be  inserted  in  a cir- 
cuit of  the  same  oscillation  constant  as 
die  antenna  to  absorb  the  same  amount 
of  power  as  used  up  by  the  antenna. 
The  substitution  method  of  measuring 
antenna  resistance,  is  a literal  transla- 
tion of  this  definition.  Since  it  is  nec- 
essary to  have  a wavemeter  and  an  ac- 
curate standard  of  resistance  to  take  a 
curve  of  antenna  resistance,  some  ama- 
teurs may  feel  it  is  beyond  them.  But 
if  they  are  interested  in  efficient  send- 
ing, they  will  find  it  well  worth  while 
to  borrow  the  instruments  from  a radio 
club  or  high  school  or  even  to  buy 
them.  It  introduces  the  amateur  to 
the  how  and  why  of  things  instead  of 
the  blind  cut-and-try  methods  by 
which  most  experimenters  do  a great 
deal  of  work  and  find  out  very  little 
of  real  value  and  improvement  to  the 
art. 

The  diagram  gives  the  general  set-up 
of  the  apparatus  to  take  an  antenna 
resistance  run  on  an  antenna.  It  will 
be  noted  that  a wavemeter  of  wide 
range  is  needed  and  if  several  coils  are 
used  to  cover  the  range  it  will  be  nec- 
essary to  make  sure  that  there  are  no 
“jumps”  in  the  curve  due  to  inaccurate 
calibration. 

In  figure  I.  C,  is  used  for  waves  be- 
low the  fundamental  after  which  it  is 
taken  out  as  indicated  by  the  dotted 
line.  L,  must  be  finely  variable.  If 
necessary,  two  or  more  load  coils  may 
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be  used  in  series  for  the  last  points  on 
long  waves.  Resistance  R must  be 
calibrated  accurately  and  need  not  go 
above  20  Ohms  for  even  a very  poor 
antenna.  If  possible  it  should  read  to 
tenths  of  an  ohm.  L2  is  a temporary 
coil  wound  about  the  wave  meter  coil, 
or  coupled  to  it,  but  not  too  tightly. 
Probably  four  or  five  turns  and  rather 
tight  coupling  will  transfer  the  most 


any  wave  desired  and  buzzer  started. 
Switch  is  thrown  on  antenna  and  Lx 
varied  until  galvanometer  reads  a 
maximum  — antenna  then  being  in 
resonance.  Switch  is  thrown  over  to 
“dummy”  circuit  and  Q varied  until 
the  dummy  circuit  is  in  resonance.  If 
R is  all  out,  the  galvanometer  deflec- 
tion will  be  large  and  it  may  be  neces- 
sary to  add  resistance  to  keep  the 


Figure  1.  Diagram  for  testing  antenna  resistance 


energy.  By  varying  Lx  and  watching 
the  galvanometer,  the  outfit  can  be 
checked  to  see  if  coupling  is  giving 
two  resonance  peaks  — if  so,  loosen 
it.  The  galvanometer  may  be  any- 
thing that  will  register  a weak  radio 
current.  Cx  and  C3  may  be  any  varia- 
bles and  the  galvanometer  scale  is  not 
important  as  the  circuit  is  only  adjust- 
ed to  give  the  same  readings  and  the 
current  in  milliamperes  is  not  required. 
Condenser  C2  across  the  buzzer  coils 
should  be  large,  say  1 mfd.  or  more 
to  prevent  sparking  and  resultant  un- 
steadiness in  the  high  frequency  cur- 
rent. Rj  is  only  to  smooth  buzzer  op- 
eration and  can  be  omitted  perhaps 
and  the  contacts  carefully  adjusted 
instead. 

Strictly  a small  inductance  should 
be  in  series  with  Q equal  to  the  an- 
tenna inductance,  but  is  so  small  re- 
sults will  hardly  show  the  difference 
without  it.  The  wave  meter  is  set  to 


needle  on  the  scale.  When  the  dummy 
circuit  is  in  tune  add  resistance  at  R 
until  meter  reading  is  the  same  as  for 
real  antenna.  Switch  back  to  real  an- 
tenna again  to  be  sure  buzzer  current 
has  not  changed.  Value  of  R is  the 
antenna  resistance  and  is  plotted 
against  wave  length. 

Above  the  fundamental  with  C,  cut 
out,  when  C;  is  adjusted,  it  will  not 
have  to  be  disturbed  and  only  Lx  will 
be  varied.  With  series  condenser  C3 
in,  Cj  must  be  adjusted  separately  for 
each  reading  as  in  this  case  Lx  will  be 
out  of  circuit  and  capacity  of  antenna 
circuit  is  varied  by  C3.  The  point 
taken  with  C3  and  L,  out  of  circuit 
comes  just  above  the  fundamental  and 
is  close  to  the  point  at  which  the  an- 
tenna is  used  for  sending,  for  L„  is 
nearly  the  inductance  of  an  oscillation 
transformer.  The  real  purpose  of  this 
article  is,  however,  more  to  call  atten- 
tion to  the  interpretation  of  these 
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curves  than  the  manner  of  taking 
them,  since  the  former  seems  to  have 
been  generally  neglected.  Three  terms 
make  up  antenna  resistance: 

(1)  Radiation  resistance,  represent- 
ing the  component  of  power  radiated 
into  space. 

(2)  Ohmic — or  heating — resistance 
due  to  the  conductor  or  conducting 
surfaces,  and  eddy  currents  and  skin 
effect  in  same. 

(3)  Dielectric  absorption  resistance 
which  dissipates  power  in  the  dielec- 
tric field  about  the  antenna. 

It  is  evident  that  the  experimental 
curve  of  an  antenna  represents  the 
sum  of  these  losses  at  every  wave- 
length. Radiation  resistance,  for  a 


the  energy  may  be  expended  in  me- 
chanical or  molecular  changes  in  the 
dielectric.  This,  may  explain  dielectric 
fatigue  by  which  an  insulator  finally 
breaks  down  similar  to  mechanical 
fatigue  of  me.als  under  live  loads. 
However,  it  is  an  experimental  fact 
that  the  loss  plots  out  exactly  as  a 
straight  line  for  power  condensers  and 
is  quite  noticeable  for  glass  of  poor 
grades.  This  loss  must  not  be  con- 
fused with  dynamic  leakage  through  a 
path  of  high  resistance  in  the  dielec- 
tric. 

Figure  2 shows  the  component  curves 
and  the  total  obtained  by  adding  the 
ordinates.  Given  an  experimental 
curve  it  is  easy  to  find  the  relative 


line  produced  and  the  actual  curve 
taken  is  the  real  radiation  resistance. 
This  method  assumes  that  the  curve 
is  continued  until  the  radiation  resist- 
ance is  too  small  to  show  on  the  scale 
to  which  the  curve  is  plotted. 

By  trying  different  grounds  and  wir- 
ing the  amateur  can  greatly  improve 
the  true  radiation  by  reducing  the 
wasteful  losses  of  his  limited  power. 
This  is  the  part  that  the  hot  wire  am- 
meter does  not  tell  you  anything  about 
and  by  watching  this  you  may  cover 
more  distance  than  the  fellow  who 
wrongly  thinks  he  is  getting  several 
times  your  radiation  but  is  really  send- 
ing it  into  a high  resistance  ground. 
Figure  3 shows  how  conditions  can  be 
judged  from  the  general  shape  of  the 
curves  without  much  measurement. 
(A)  is  high  absorption  and  (B)  is  a 
high  resistance  ground  or  joint.  Two 
or  three  cases  have  been  noticed  where 
the  straight  part  of  the  curve  produced 
gave  a negative  intercept,  which  of 
course  should  not  be.  In  all  cases 
these  were  either  antennae  on  build- 
ings with  long  and  crooked  lead-ins  or 
were  freak  antennae  with  parts  of  dif- 
ferent characteristics  so  the  variation 
was  more  complicated  than  for  the 
standard  flat  top  construction. 

Commercial  companies  have  adopted 
the  multiple  tuned  antenna  on  long 
waves.  The  amateur  anxious  to  in- 
crease his  range  could  well  do  the 


Figure  2.  Component  curves  in  measuring  antenna  resistance 


given  antenna,  is  known  to  vary  in- 
versely as  the  wavelength.  This  is  for 
an  isolated  antenna  away  from  other 
absorping  circuits,  such  as  other  an- 
tennae, etc.  The  shape  of  the  curve 
can  be  understood  without  going  into 
curve  analysis  for  its  equation  is 
K 

Rrad= and  it  is  clear  that  dou- 

bling  the  wavelength  will  reduce  Rrad 
to  % of  its  former  value,  etc.  Such 
a curve  rises  steeply  at  short  waves 
and  drops  to  extremely  low  values  at 
waves  several  times  the  antenna  fun- 
damental. 

Were  skin  effect  entirely  absent,  the 
conductor  heating  losses  would  be  con- 
stant at  all  frequencies.  With  stranded 
non-magnetic  conductors,  the  skin 
effect  variation  over  a wide  range  of 
wavelengths  is  very  small.  The  curve 
will  bend  down  slightly  since  skin  ef- 
fect is  most  noticeable  at  very  high 
freouency.  or  short  wavelengths. 

Dielectric  absorption  is  found  to 
vary  inversely  as  frequency  or  directly 
as  wavelength.  This  on  a curve 
sheet  shows  as  a straight  line  through 
the  origin.  The  energy  used  up  in  the 
dielectric  probably  appears  as  heat 
originating  in  the  imperfect  dielectric 
material.  Steinmetz,  however,  doubts 
if  this  action  is  similar  to  magnetic 
hysteresis  and  suggests  that  a part  of 


values  of  the  three  components  for 
that  antenna. 

Be  sure  the  end  of  the  experimental 
curve  includes  at  least  three  points  ex- 
actly on  a straight  line.  Produce  this 
line  back  to  cut  the  vertical  axis.  The 
steepness  of  this  line  shows,  in  a rela- 
tive way,  how  serious  dielectric  ab- 
sorption is  on  the  antenna.  Ship  an- 
tennae show  very  slight  rises  since 
there  no  bad  dielectrics  such  as  trees 
and  masonry  about.  Most  ships  have 
so  much  iron  and  steel  framework 
that  is  “grounded”  that  the  wooden 
parts  cannot  affect  the  high  intensity 
field  much,  for  they  are  not  in  it.  But 
antennae  on  the  roofs  of  buildings  and 
in  trees,  even  in  the  winter  time,  show 
a great  rise  which  is  of  course  unde- 
sirable. The  intercept  (a),  on  the 
vertical  axis  represents  roughly  the 
ohmic  resistance  of  the  antenna.  The 
difference  (bl  between  the  straight 


same  and  in  view  of  his  wavelength, 
the  cost  would  not  be  extreme  if  he 
had  space.  By  this  the  wasteful  re- 
sistances of  the  antennae  are  put  in 
parallel  but  radiation  occurs  from  both 
so  the  system  operates  at  higher  effi- 
ciency because  the  wasted  energy  is 
reduced  with  the  same  antenna  input. 
This  will  involve  extreme  care  in  tun- 
ing or  results  will  be  very  poor  and 
also  some  outlay  for  good-sized  con- 
ductors. -An  outdoor  tuning  induct- 
ance for  200  meters  should  not  be  a 
great  problem  and  only  two  antenna 
supports  separated  twice  the  distance 
used  for  the  average  200  meter  an- 
tenna are  required,  for  leads  can  be 
dropped  from  the  middle  to  the  in- 
ductance. In  this  way  the  antenna 
efficiency  can  be  brought  up  to  values 
undreamed  of  a short  time  ago  and 
no  one  can  say  what  the  distance  lim- 
its are  for  even  1 KW. 
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A Loud-Speaker  on  60-Cycle  A.C. 


THERE  is  no  denying  the  fact  that  the 
loud-speaker  is  a boon  to  the  radio  en- 
thusiast. It  has  converted  many  an 
unhappy  radio  bug  whose  wife  has  become 
a radio  widow  to  a smiling,  genial  person 
who  can  invite  the  neighbors  in  to  enjoy  the 
concerts  and  lectures  in  a group  while  he  sits 
proudly  by  turning  a knob  now  and  then  with 
a knowing  air.  But  there  is  also  no  denying 
the  fact  that  the  loud-speaker  puts  an  addi- 
tional load  on  the  storage  battery  which  runs 
down  all  too  soon  with  a three  tube  set, 
this  load  eventually  being  transferred  to  the 
aforesaid  bug,  who  trundles  the  battery  to 
the  nearest  garage  for  another  charge. 

The  writer  has  been  successful  in  making 
the  loud-speaker  independent  of  the  storage 
battery  without  sacrificing  quality  a bit  and 
will  describe  the  method  for  the  benefit  of 
other  enthusiasts  who  are  not  fortunate 
enough  to  possess  a battery  charger.  We 
have  110- volt  A.C.  power  in  our  apartment. 
This  of  course  cannot  be  used  even  through 
a suitable  resistance  on  the  loud-speaker  on 
account  of  the  60-cycle  hum  which  would 
drown  out  everything  else.  However,  it  is 
entirely  possible  to  rectify  this  power  by 
means  of  the  lead-aluminum-borax  rectifier 
so  often  described  in  this  magazine. 

The  first  requirement  is  four  one-quart 
Mason  jars.  In  each  jar  should  be  placed 
two  plates,  one  of  sheet  lead  and  the  other 
of  sheet  aluminum.  They  should  be  approxi- 
mately 1 '/jx7x!4  inches  in  size  and  they 
should  be  supported  so  that  the  lower  ends 
are  at  least  Yi  inch  from  the  bottom  of 
the  jars.  A convenient  way  to  support  the 
plates  is  to  make  four  blocks  of  wood  1 inch 
square  and  4 inches  long.  These  blocks 
should  be  well  shellacked  and  then  allowed 
to  dry.  When  they  are  thoroughly  dry  a 
lead  plate  is  fastened  to  one  side  with  a 
screw  and  an  aluminum  plate  to  the  other 


By  James  C.  Ryder 

side.  The  blocks  serve  as  spacers  between 
the  plates  and  being  longer  than  the  diameter 
of  the  openings  of  the  jars  will  rest  on  the 
edges  and  hold  the  plates  off  the  bottoms. 
A binding  post  should  be  attached  to  the 
upper  end  of  each  plate  so  that  the  proper 
connections  may  be  made. 

The  jars  should  now  be  filled  about  two- 
thirds  full  of  a saturated  solution  of  Mule 
Team  borax.  Having  due  respect  for  the 


came  to  the  conclusion  that  the  field  of  the 
loud-speaker  acted  as  a choke  coil  itself. 

It  soon  became  evident  that  a lot  of  en- 
ergy was  wasted  in  the  toaster  in  the  form 
of  heat.  The  next  step,  therefore,  was  to 
build  a small  transformer.  This  transformer 
had  a laminated  core  of  sheet  iron  1 Yi  inches 
square  and  7x9  inches  outside  dimensions.  The 
primary  consisted  of  380  turns  of  No.  16 
cotton  covered  magnet  wire  which  was  wound 


Loud  speoker  Loud  speafier 


Circuit  diagrams  of  the  rectifiers  for  60-c>cle  A.C. 


floors  of  our  rooms  we  placed  the  four  jars 
in  a glass  tray  used  in  photographic  work 
so  that  any  spill  was  prevented  from  reaching 
the  floor.  The  four  cells  were  connected 
up  as  shown  in  the  accompanying  sketch. 
This  method  of  connection  takes  advantage 
of  both  sides  of  the  cycle. 

The  family  toaster  was  now  mustered  into 
service  as  a resistance.  It  was  hooked  up 
in  series  with  the  rectifier  as  shown  and  the 
whole  outfit  connected  to  a lamp  socket.  The 
field  of  the  loud-speaker  was  hooked  in  be- 
yond the  rectifiers.  The  toaster  proved  to 
be  of  just  the  right  resistance  to  bring  the 
current  down  to  the  right  amount.  An  elec- 
tric flat  iron  will  serve  nearly  as  well.  It 
would  seem  that  a filter  circuit  would  be 
necessary  to  smooth  out  the  variations  in 
the  power.  However,  after  trying  out  sev- 
eral such  circuits  and  finding  that  the  ap- 
paratus worked  just  as  well  without  them  we 


on  a form  and  slipped  over  one  leg  of  the 
core.  The  secondary  consisted  of  152  turns 
of  the  same  size  wire.  This  ratio  gives  a 
secondary  voltage  of  40  which  seems  to  be 
just  about  right  for  the  rectifier.  Lower 
voltages  do  not  seem  to  work  well. 

The  rectifier  and  loud-speaker  was  hooked 
up  to  the  secondary  of  the  transformer  as 
shown  and  the  primary  connected  directly  to 
the  lighting  socket.  Do  not  be  alarmed  if 
the  loud-speaker  is  somewhat  noisy  at  first. 
It  takes  several  hours  for  the  plates  to  form 
properly.  Patience  is  all  that  is  necessary 
at  this  stage.  It  may  be  necessary  to  re- 
place the  aluminum  plates  after  several 
months  and  it  will  be  necessary  to  add  water 
to  the  jars  from  time  to  time.  Otherwise 
the  apparatus  will  give  no  trouble  whatever. 
The  writer  has  used  a rectifier  of  this  type 
for  several  months  now  and  finds  it  very 
satisfactory. 


Lightning  Protection 

By  Howard  S.  Pyle 


IN  CERTAIN  sections  of  the  country, 
during  the  period  when  thunder  storms 
are  common,  many  radio  enthusiasts  appear 
to  have  fears  that  their  antenna  system  will 
attract  lightning,  and  cause  property  and  pos- 
sibly personal  damage.  Such  is  not  the  case ; 
in  fact,  entirely  the  opposite  is  true. 

A custom  which  was  common  not  so  many 
years  ago  was  the  installation  of  lightning 
rods  on  homes,  barns,  etc.,  in  the  belief  that, 
should  lightning  strike  the  building  so  pro- 
tected, it  would  "run  down”  the  lightning 
rod,  directly  into  the  ground.  When  it  is 
considered  that  the  force  of  lightning  is  so 
•great  as  to  shatter  large  trees,  and  even 
entire  buildings,  it  will  be  realized  that  a 
mere  metallic  rod  would  hardly  pass  such 
monstrous  currents  to  the  ground  without 
damage.  Investigation  has  proved  that  where 
the  protective  value  of  lightning  rods  is  con- 
cerned, it  is  not  with  the  passing  of  the 
actual  lightning  bolt  to  ground,  but  acts  in 
an  entirely  different  way. 

Lightning  will  be  attracted  to  the  vicinity 


in  which  the  atmosphere  is  most  heavily 
charged  with  electricity.  Naturally,  then, 
if  the  atmosphere  surrounding  a building 
contains  considerable  atmospheric  electricity, 
it  offers  a better  point  for  the  lightning  bolt 
to  free  its  energy  by  a discharge  to  ground. 
Again,  should  one  building  within  the  charged 
zone  be  tall,  and  the  other  short,  almost  in- 
variably the  taller  building  will  receive  the 
effects  of  the  lightning  discharge.  But — if 
we  provide  some  means  of  draining  the 
atmospheric  electricity  from  the  atmosphere, 
we  render  the  surrounding  atmosphere  more 
immune  to  the  reception  of  a lightning  dis- 
charge, due  to  its  greater  insulating  qualities, 
and  consequent  more  difficult  path  to  the 
ground  for  the  lightning  discharge,  which 
will  then  seek  an  easier  path.  This  is  the 
way  in  which  the  lightning  rod  serves;  it 
provides  a leakage  path  to  ground  for  the 
atmospheric  electricity,  and  serves  to  keep 
the  air  free  from  such  electrical  activity 
in  its  immediate  locality. 

Lightning  rods  are  generally  constructed  of 


iron,  which  has  fifty  times  the  resistance  of 
copper.  In  other  words,  were  they  con- 
structed of  copper,  with  copper  connection 
rod  to  the  earth,  they  would  be  fifty  times 
more  efficient.  They  are  generally  but  a few 
feet  above  the  roof  of  the  building. 

Now  compare  the  average  radio  antenna. 
To  serve  its  purpose  of  radio  reception  satis- 
factorily, it  must  be  constructed  of  copper 
or  phosphor  bronze,  both  of  far  greater  con- 
ductivity than  iron.  It  must  also  be  raised 
ten  or  more  feet  above  the  building  or  other 
objects  which  it  crosses.  In  other  words,  it 
should  be  the  highest  object  within  several 
hundred  feet  when  possible.  Isn’t  it  rea- 
sonable to  assume  then,  that  it  would  serve 
a great  deal  more  efficiently  than  a lightning 
rod  in  draining  the  atmosphere  of  its  elec- 
trical activity?  It  does,  as  has  been  proven, 
and  a well  constructed  antenna  which  is 
properly  grounded  during  a thunderstorm  is 
a far  greater  lightning  protection  to  the  prop- 
erty in  its  immediate  neighborhood  than  any 
number  of  lightning  rods  as  usually  installed. 
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New  Non-Magnetic  Filament 
Rheostat 

THE  new  filament  rheostat,  manufactured 
by  the  Central  Radio  Laboratories,  303 
16th  St.,  Milwaukee,  differs  from  other  rheo- 
stats designed  for  radio  equipment  in  that 
no  magnetic  material  is  used  in  its  construc- 
tion. 

Genuine  Thermoplax,  of  extremely  high 
insulating  and  heat  resisting  properties,  is 
used  for  the  base.  The  resistor  is  made  of 
a special  non-corroding  alloy,  which  always 
presents  a polished  surface.  Its  ohmic  value 
is  calculated  to  give  a maximum  sensitive- 
ness within  the  required  range  and  its  cur- 
rent capacity  is  ample  for  the  control  of 
any  receiving  tube,  without  heating.  Each 
turn  of  the  resistor  is  firmly  anchored  so 
that  there  is  no  possibility  of  noisy  or 
scratchy  operation. 


The  Thermoplax  rheostat 


The  control  shoe  is  broad  and  flat  with 
its  edges  turned  up  to  insure  smooth,  quiet, 
step-by-step  action  without  stubbing.  The 
hexagon  binding  posts  are  locked  in  place 
so  that  they  cannot  work  loose  when  con- 
nections are  made.  All  metal  parts  are 
nickeled. 

The  operating  knob  is  Thermoplax  like 
the  base.  Its  sides  are  gracefully  curved 
and  the  top  polished.  The  nickeled  pointer 
indicates  the  amount  of  resistance  in  the 
circuit.  An  open  position  on  the  high  resist- 
ance end  makes  a filament  control  switch  un- 
necessary. 

The  new  rheostat,  known  as  CRL  No.  100, 
can  be  mounted  easily  on  any  panel,  the 
thickness  of  which  does  not  exceed  l/2  inch. 
Its  overall  diameter  is  only  2%  inches — an 
important  feature  because  of  the  limited 
space  usually  available. 

Merger  of  Insulate 
Manufacturers 

THE  situation  in  the  insulation  industry, 
which  has  been  upset  for  some  time  by 
lawsuits  for  infringement  of  the  patents 
covering  Bakelite,  recently  was  settled  le- 
gally by  a court  decision  upholding  those 
patents,  and  still  more  recently  a business 
settlement  was  reached  merging  the  hereto- 
fore contesting  interests.  The  General  Bake- 
lite Co.,  whose  patent  position  has  been  con- 
firmed, has  formed  a new  corporation,  the 
Bakelite  Corporation,  which  combines  not 


only  the  original  Bakelite  company,  but  also 
the  Condensite  Company  of  America  and 
the  Redmanol  Chemical  Products  Corpora- 
tion. These  concerns  will  continue  to  make 
and  market  their  products  separately,  which 
in  many  respects  possess  individual  character- 
istics, though  each  makes  use  of  the  same 
basic  process  in  manufacture.  The  new 
Bakelite  Corporation  is  headed  by  Dr.  L. 
H.  Baekeland. 

An  Unusual  Radio  Exhibit 

THE  Radio  Electric  Company  of  Pitts- 
burgh, pioneers  in  the  manufacture  and 
distribution  of  radio  apparatus,  shipped  an 
unusual  radio  display  to  The  Emporium,  San 
Francisco’s  largest  department  store,  for  ex- 
hibition in  the  Shriner’s  Radio  Show  early 
in  June.  The  general  direction  of  this  show, 
held  in  honor  of  the  Shriner’s  convention, 
was  in  the  hands  of  Mr.  Charles  S.  Mauzy, 
of  The  Emporium.  A very  entertaining  pro- 
gram was  given  daily,  which  consisted  of 
motion  pictures  on  the  action  of  various 
radio  phenomena,  radiophone  concerts,  or- 
chestra music,  aesthetic  and  fancy  dancing. 

“Davistone”  Horns 

HARRY  B.  DAVIS,  of  Chicago,  has  re- 
cently perfected  a composition  known 
as  “Davistone,”  which,  it  is  stated,  is  free 
from  vibration  and  can  be  used  for  making 
phonograph  and  radio  loud  speaker  horns 
which  do  not  cause  distortion  of  received 
speech  or  music. 

A company  has  been  organized  to  market 
Davistone  for  radio  loud  speakers,  phono- 
graph tone  chambers  and  for  the  many  other 
uses  to  which  it  can  be  put.  Davistone 
horns  will  be  sold  in  attractive  cabinets  or 
mounted  on  metal  bases.  They  will  come 
equipped  with  or  without  receivers.  Davis- 
tone horns  will  also  be  furnished  un- 
mounted to  firms  who  desire  to  assemble 
their  product  with  these  horns  at  their  fac- 
tory. 

Jenkins  Vernier  Rheostat 

JS.  JENKINS,  of  Chicago,  has  brought 
• out  a Vernier  rheostat  the  principle  of 
which  is  a resistance  wire  wound  around  a 
solid  horn  fibre  drum  in  which  a screw  thread 
has  been  cut.  The  wire  lies  in  the  bottom 
of  the  cut.  Contact  is  made  by  a pointer  at- 
tached to  the  shaft  of  the  rheostat  and,  by 
turning  to  right  or  left,  the  resistance  can  be 
lessened  or  increased  as  desired,  with  in- 
finitely small  resistance  variations. 

One  of  the  most  attractive  features  of  the 
rheostat  is  the  fact  that  instant  contact  can 
be  made  by  means  of  a switch  connection 
which  is  part  of  the  rheostat.  By  simply 
pushing  the  knob  the  circuit  can  be  broken, 
and  when  the  filament  current  is  again  re- 
quired, a pull  on  the  knob  connects  the  circuit 
and  the  filament  is  heated  at  the  same  resist- 
ance as  when  the  circuit  was  disconnected. 


Westinghouse  Type  “CX” 
Indicating  Instruments 

TO  satisfy  a demand  for  high  grade  small 
size  indicating  instruments  the  Westing- 
house  Electric  & Manufacturing  Company 
has  developed  and  is  now  producing  the  new 
Type  “CX”  ammeters  and  voltmeters. 

This  completes  the  new  line  of  direct  cur- 
rent instruments  manufactured  by  the  above 
company.  The  line  now  consists  of  types 
BX,  CX,  DX  and  SX,  having  overall  dimen- 
sions of  2 9/16,  3J /2,  4 H and  7 7/16  inches 
respectively.  All  instruments  of  this  X line 
utilize  the  same  design  construction  differing 
only  in  linear  dimensions. 

An  external  zero  adjuster  on  each  instru- 
ment enables  the  operator  to  reset  zero  posi- 
tion of  pointer  if  it  is  displaced  due  to  trans- 
portation or  shock.  All  parts  are  mounted 


The  Weetinghouie  Type  CX  Voltmeter 


on  a moulded  sub-base,  assuring  sufficient 
insulation.  The  instrument  is  fastened  to 
the  panel  by  means  of  three  machine  screws 
furnished  with  the  instrument.  The  standard 
finish  is  dull  black  marine. 

The  ammeters  are  self  coritained  for  cur- 
rents up  to  30  amperes,  but  can  be  used  with 
external  shunts  for  higher  currents.  The 
voltmeters  are  self  contained  up  to  SO  volts, 
but  can  be  supplied  for  higher  voltage  with 
external  resistance.  The  voltmeters  have  a 
resistance  of  65  ohms  per  volt  in  series  with 
the  winding.  This  resistance  has  a zero 
temperature  co-efficient  and  can  be  adjusted 
to  obtain  correct  calibration. 


Atwater-Kent  Radio  Products 

THE  Atwater  Kent  Manufacturing  Com- 
pany, of  Germantown,  Philadelphia,  are 
producing  variometers,  variocouplers,  and 
audio  frequency  transformers. 

The  high  repute  of  this  company  has  been 
used  to  good  advantage  in  attaching  to  the 
names  of  the  instruments  their  own  name. 
The  circular  bases  of  the  variometers  and  the 
variocouplers  are  provided  for  table  mount- 
ing, but  may  easily  be  removed  when  the  in- 
struments are  to  be  mounted  on  a panel.  The 
audio  frequency  transformer  has  been  de- 
veloped to  eliminate  distortion  of  signals. 
Silent  operation  of  the  instrument  has  also 
been  insured  by  a metal  case  which  incloses 
as  well  as  shields  the  transformer. 


Digitized  by 


Google 


86 


August,  1922 


NEW  APPLIANCES  AND  DEVICES 


87 


Homcharging  Radio  B 
Batteries 

MINIATURE  storage  battery  cells  are 
being  offered  by  various  manufactur- 
ers for  supplanting  the  small  dry  B battery 
used  with  vacuum  tube  receiving  sets.  These 
batteries  consist  of  from  8 to  50  small  cells, 
and  the  recharging  of  such  batteries  has 
presented  quite  a serious  problem  to  the  user 
and  is  largely  responsible  for  their  not  being 
more  readily  adopted  by  the  wireless  en- 
thusiasts. 


of  the  A.  C.  cycle,  thereby  delivering  to 
the  B battery  a series  of  intermittent  uni- 
directional current  impulses. 

It  is  necessary  that  either  the  positive  or 
negative  pole  of  both  A and  B batteries 
be  connected  to  the  Homcharger  terminal 
A.  If  this  is  not  done  the  B battery  will 
discharge  instead  of  charge,  the  same  being 
indicated  by  the  series  lamp-L  glowing  with 
intense  brilliancy.  When  connections  have 
been  properly  made,  and  the  B battery  is 
charging,  this  lamp  burns  quite  dull. 

A very  simple  method  of  making  the  proper 
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These  small  cells  require  a very  low  charg- 
ing rate,  varying  from  1/10  to  1 ampere, 
depending  upon  their  size,  but  due  to  the 
number  of  cells  employed,  the  charging  volt- 
age required  is  quite  high. 

Where  direct  current  is  available,  it  is  a 
very  easy  matter  to  charge  these  batteries 
by  connecting  same  in  series  with  a 40-watt 
lamp.  As  90  per  cent  of  the  homes  wired 
with  electricity  in  the  United  States  are  sup- 
plied with  alternating  current,  the  charging 
of  any  type  of  storage  battery  has  presented 
a much  more  complicated  problem  than  were 
direct  current  available. 

Through  a very  simple  scheme  of  connec- 
tion it  is  possible  to  recharge  any  radio  B 
battery  with  a “Homcharger”  that  is  used 
for  charging  the  A battery.  Figure  1 illus- 
trates the  connections  employed. 

The  Homcharger  fuse  C is  removed,  so  as 
to  open  the  normal  charging  circuit.  One 
side  of  the  110- volt  alternating  current  line 
is  connected  to  the  Homcharger  armature 
at  N,  the  other  going  to  the  positive  terminal 
of  the  B battery  through  a 110-volt  lamp-L 
in  series,  which  acts  as  a current  reducing 
resistance. 

The  charging  circuit  is  completed  from 
the  negative  terminal  of  the  B battery  to 
terminal  A of  the  Homcharger. 

The  3-cell  6-volt  A battery  is  connected 
to  the  Homcharger  terminals  A and  B in 
the  usual  manner.  As  soon  as  alternating 
current  supply  is  turned  on  the  Homcharger 
armature  should  start  to  vibrate  and  act 
as  a rectifying  valve,  completing  the  B bat- 
tery charging  circuit  during  the  proper  part 


connections  is  shown  in  figure  2.  The  ma- 
terial required  can  be  purchased  at  a cost 
of  less  than  $2.00  from  any  electrical  dealer. 

The  two-way  socket  plug  is  screwed  into 
the  lamp  socket  and  the  standard  Hom- 
charger attachment  plug  is  screwed  into  one 
side  thereof.  Another  attachment  plug  is  in- 
serted in  the  other  side  of  the  current  tap, 
one  lead  being  connected  in  series  with  the 
110-volt  lamp-L  of  the  proper  size,  the  other 
lead  running  direct  to  screw  N of  the  vibra- 
tor assembly.  The  other  terminal  of  lamp-L 
is  connected  to  the  positive  terminal  of  the  B 
battery  and  the  other  side  of  the  B battery 
running  to  terminal  A of  the  Homcharger. 

Fuse  C of  the  Homcharger  is  then  re- 


moved, the  A battery  connected  and  the 
lamp  socket  turned  on. 

It  is  impossible  to  charge  both  A and  B 
batteries  at  the  same  time,  as  with  the  fuse 
C in  place  the  B battery  will  discharge 
through  the  transformer  secondary. 

The  Homcharger  ammeter  is  not  connect- 
ed when  the  fuse  is  out,  so  that  it  will  not 
indicate  the  charging  rate  of  the  B battery. 
However,  when  lamp-L  burns  dull  the  bat- 
teries are  charging  properly  and  no  other 
indication  is  required. 

The  Baldwin  Radio  Company 

THE  Baldwin  Radio  Company  of  Salt 
Lake  City,  Utah,  with  a capital  of  $1,- 
000,000  has  been  organized  and  completely 
financed.  The  officers  are  David  A.  Smith, 
President;  Lester  D.  Freed,  Viice- President, 
and  J.  F.  Nibley,  Secretary  and  Treasurer. 
This  company  has  the  license  to  manufacture 
the  Nathaniel  Baldwin  radio  telephone  head- 
set and  loud  speaker.  The  new  factory  of 
the  company  will  have  a daily  capacity  of 
2,000  complete  head  sets.  Through  improved 
methods  of  manufacture  these  telephones  will, 
be  superior  in  sensitiveness  and  correct  tone 
reproduction  to  the  very  excellent  instru- 
ments which  have  heretofore  been  placed 
upon  the  market. 

Cutler-Hammer  Filament 
Rheostat 

THE  Cutler-Hammer  Mfg.  Company  of 
Milwaukee,  Wisconsin,  the  pioneer  rheo- 
stat builders,  are  soon  to  place  on  the  market 
their  latest  development,  the  C-H  vacuum 
tube  rheostat.  It  will  be  furnished  in  two 
styles,  with  vernier  adjustment  for  control 
of  detector  tubes,  or  without  vernier  for  con- 
trol of  amplifier  tubes.  They  are  designed 
to  carry  one  ampere  and  have  an  operating 
tange  of  from  zero  to  four  ohms.  Two 
amperes  may,  however,  be  carried  in  an 
emergency. 


The  Cutler-Hammer  rheostat 


These  new  rheostats  are  built  along  entirely 
new  lines  and  incorporate  many  novel  fea- 
tures. A “full  off"  position  is  provided, 
eliminating  the  necessity  of  additional 
switches  in  the  “A”  battery  circuit.  A “full 
on”  position  is  also  provided  which  makes 
total  battery  potential  available,  rendering 
charging  unnecessary  until  its  full  voltage 
has  dropped  below  tube  requirements.  A 
nickeled  pointer  indicates  at  all  times  the 
amount  of  resistance  in  the  circuit. 

The  spring  contact  fingers  are  adjustable, 
and  are  so  mounted  as  to  lie  in  the  direction 
of  travel  of  the  resistor,  insuring  smooth, 
quiet,  and  positive  regulation.  The  large 
number  of  turns  of  low  resistance  each,  cut 
out  or  in,  one  at  a time,  provides  fine  grada- 
tion of  control,  minimizing  clicking  in  the 
receivers  during  filament  adjustment. 

The  rheostats  are  designed  for  panel 
mounting. 
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IN  a recent  order  the  Naval  Department  of 
Canada  authorized  the  use  of  the  200-meter 
wave  length  by  amateur  radio  stations  for 
continuous  wave  or  radio-telephone  trans- 
mission. Transmission  by  spark  stations  is 
to  be  done  on  wave  lengths,  according  to 
the  provisions  of  the  licenses  of  the  individ- 
ual stations,  some  of  which,  particularly  in 
proximity  to  commercial  and  government 
stations,  are  restricted  to  wave  lengths  con- 
siderably below  200  meters. 

A A 

SHERMAN  BROSE  has  moved  from 
Mason  City,  Iowa,  to  100  East  Benton 
St.,  Clear  Lake,  Iowa,  and  his  radio  station, 
call  letters,  9DJM,  is  now  located  and  in 
operation  at  the  latter  address. 

A A 

AN  appeal  for  a radio  receiving  set  has 
been  issued  by  the  National  Sanatorium 
of  the  Knights  of  Columbus,  in  Johnson  City, 
Tenn.  The  hospital  cares  for  a large  num- 
ber of  bed-ridden  veterans  of  the  World 
War,  whose  only  contact  with  the  outside 
world  is  through  visitors  and,  in  the  cases 
of  those  who  can  see,  newspapers.  A radio- 
phone would  be  a great  blessing  to  these 
men,  as  it  has  proved  in  other  hospitals  for 
veterans,  which  have  been  supplied  by  local 
donors.  A A 

MAYOR  CALDWELL  of  Seattle,  Wash., 
proclaimed  the  week  of  June  5th  to  10th 
as  “Radio  Week,”  when  a radio  show  was 
put  on  by  the  Seattle  Radio  Association  and 
Totem  Radio  Club,  at  Dreamland  Pavilion, 
7th  and  Union  Streets,  in  this  city. 

The  Seattle  Radio  Association  was  organ- 
ized for  the  purpose  of  promoting  the  cause 
of  radio  in  all  useful  channels,  and  its  sphere 
of  influence  will  be  bounded  by  Oregon, 
Idaho  and  British  Columbia.  It  is  a non- 
profit making  organization. 

A A 

THE  National  Radio  Club  has  been  or- 
ganized at  Pittsburgh,  Pa.  The  inten- 
tions of  its  organizers  are  to  weld  the  na- 
tion’s army  of  radio  enthusiasts  into  one 
compact  body. 

The  club’s  fundamental  purposes  are  to 
promote  and  finance  the  installation  of  radio 
equipment  in  hospitals;  keep  all  members 
informed  regarding  developments,  improve- 
ments and  news  of  interest  regarding  radio; 
answer,  without  charge,  all  technical  ques- 
tions asked  by  members ; receive  and  file  ar- 
ticles written  by  members  for  reference; 
lend  the  moral  support  and  influence  of  the 
club  to  those  agencies  that  are  endeavoring  to 
eliminate  the  confusion  of  signals;  promote 
fraternity  and  good  fellowship  among  mem- 
bers with  the  aid  of  a distinctive  official 
button  and  card  of  membership. 


The  organization  committee  includes  Har- 
old B.  Coe  of  New  York  City,  Charles  W. 
Payne  of  Philadelphia,  F.  R.  McCray  of  Los 
Angeles,  Otto  J.  Palm  of  Cincinnati,  R.  Gor- 
don Craig,  Ray  Mansmann  and  Francis  G. 
Albertson  of  Pittsburgh,  all  radio  enthusi- 
asts who  are  sparing  no  effort  to  promote  the 
interests  of  radio  transmission. 

The  National  Radio  Club  has  been  assured 
the  hearty  co-operation  of  the  large  manu- 
facturers, but  will  maintain  a strictly  neutral 
attitude  in  all  matters  of  equipment,  and  its 
officers  and  directors  will  be  selected  from  ra- 


Edward  T.  Dickey  operating  a 50-meter 
transmitter 


dio  enthusiasts  not  engaged  in  making  or 
selling  radio  apparatus.  A nominal  member- 
ship fee  of  two  dollars  will  be  charged  ap- 
plicants. Interested  persons  can  get  in  touch 
with  the  club  by  writing  to  Francis  G.  Al- 
bertson, Secretary,  419  Fulton  Bldg.,  Pitts- 
burgh, Pa. 

A A 

THE  fame  of  John  Grinan  (pre-war 
2 P M)  has  even  penetrated  to  the  far 
corners  of  Missouri.  The  Kansas  City,  Mo., 
Star,  recently  printed  a partial  story  of  his 
life  and  described  his  long  and  interesting 
career  in  radio.  If  they  believe  it  in  Missouri 
it  must  be  so. 

A A 

ALL  those  interested  in  radio,  attended  a 
meeting  of  the  Fort  Worth,  Texas, 
Radio  club  meeting  place  6\\'/z  Houston  St. 

The  radio  situation,  particularly  in  regard 
to  broadcasters,  amateurs,  and  those  with 
receiving  sets  was  explained  and  discussed. 
An  efficient  receiving  set  has  been  installed 
at  club  'headquarters  and  half-hour  radio  con- 
certs given,  with  the  set  adjusted  to  eliminate 
all  possible  noises  and  interference. 

About  40  members  attended  the  meeting. 
Four  new  members  were  received,  W.  E. 
Branch  and  G.  C.  Rulison,  technicians,  and 
G.  C.  Arnoux,  all  of  The  Star-Telegram 
radio  staff,  and  Bert  Barber  of  the  H.  C. 
Meacham  radio  department. 


B.  H.  Parker  was  added  to  the  theory  com- 
mittee of  the  organization,  appointed  by 
President  O.  R.  Garrett. 

A A 

THE  Portsmouth  Radio  Association,  in 
a meeting  held  on  June  13  adopted  un- 
animously the  by-laws  reported  by  a com- 
mittee named  several  weeks  before. 

A booster  committee  with  S.  J.  Seckelman 
as  chairman  was  appointed  by  the  club. 

There  were  several  lectures  delivered  be- 
fore the  meeting,  all  of  them  having  to  do 
with  radio  work.  Among  them,  was  an  ad- 
dress by  W.  D.  Daniels,  chief  electrician  of 
the  U.  S.  S.  Langley,  who  talked  on  the 
subject  of  electrons  in  connection  with  wire- 
less work. 

It  is  the  intention  of  the  club  to  have  other 
lectures,  all  of  them  dealing  with  elementary 
electricity.  There  are  a number  of  persons 
interested  in  wireless  work,  who  are  anxious, 
it  was  stated,  to  gain  the  benefits  to  be  de- 
rived from  lectures  of  this  sort. 

W.  J.  Rogers  was  elected  assistant  secre- 
tary of  the  association  in  the  meeting,  and 
was  also  placed  in  charge  of  the  club’s 
publicity  program. 

A A 

THE  Cleveland  Radio  Association,  direc- 
tors have  a celebrated  receiving  set  to 
keep  tab  on  amateurs  who  interfere  with 
broadcasting  concerts. 

A A 

A REGULAR  meeting  of  the  Atlanta 
Radio  club  was  held  in  the  club  rooms, 
on  the  fifth  floor  of  The  Journal  building 
on  June  10.  F.  S.  Bernhard,  radio  engineer 
of  the  Western  Electric  Company,  who  is 
directing  the  installation  of  The  Journal’s 
new  broadcasting  station,  gave  an  interesting 
talk  on  the  construction  and  operation  of 
the  new  station.  He  also  described  broad- 
casting stations  in  various  parts  of  the 
country. 

Radio  Engineer  G.  A.  Iler,  of  station  WSB, 
told  of  his  recent  visit  to  Radio  Central,  Port 
Jefferson,  Long  Island,  N.  Y.,  the  largest 
radio  transmitting  station  in  the  world. 

It  was  unanimously  voted  that  the  Atlanta 
Radio  Club  should  co-operatie  with  the  radio 
clubs  now  being  organized  by  the  Junior 
Chamber  of  Commerce,  the  two  clubs  to 
preserve  their  separate  identities,  but  work 
together  for  mutual  benefit  and  advancement. 
Committees  have  been  appointed  to  work  out 
various  details  of  the  plan  for  co-operation. 
Harry  Dobbs,  president  of  the  Atlanta  Radio 
Club,  presided  at  the  meeting. 

A A 

ABOUT  seventy-five  members  of  the  Tri- 
County  Radio  Club  attended  the  first 
annual  outing  of  that  organization  on  June 
5,  at  Westhampton,  Va.,  and  enjoyed  a novel 
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entertainment  program  that  included  radio 
concerts,  tricks  by  two  magicians,  refresh- 
ments and  other  features.  From  7:30  until 
10:30  o’clock  the  party  was  a series  of  one 
stunt  after  another,  given  on  the  lawn  at 
John  B.  Swartwout's  home. 

Ffigh  amplification  beyond  the  dreams  of 
many  members  of  the  club  was  demonstrated, 
when  the  radio  concerts  passing  through  the 
air  were  picked  up  and  reproduced  by  a 
loud-speaker  horn  so  that  they  could  be  heard 
a quarter  of  a mile  away.  A standard  short- 
wave regenerative  set  and  two-step  amplifier, 
supplemented  by  a new  three-step  power 
amplifier  and  loud-talker  that  is  just  being 
placed  on  the  market  was  used. 

Another  interesting  display  was  the  uni- 
versal receiver,  built  by  Mr.  Swartwout,  on 
which  almost  any  combination  can  be  worked. 
The  set  includes  a short-wave  regenerator, 
honeycomb  coil  section  for  all  waves,  with 
two  stages  of  radio  frequency,  two  stages 
of  audio  frequency  and  power  amplification. 

The  outing  was  so  successful  that  steps 
probably  will  be  taken  at  the  next  meeting 
of  the  club  to  make  it  a permanent  annual 
event. 

A A 

THE  Eastern  High  School  Radio  club  and 
the  science  classes  were  given  an  unusual 
treat  recently  by  C.  Francis  Jenkins,  local 
inventor,  who  explained  how  he  had  success- 
fully sent  moving  pictures  by  radio  at  a 
recent  test  of  his  new  invention.  The  lecture 
was  delivered  in  the  physics  lecture  room  of 
the  school,  the  genial  little  Scotchman  being 
introduced  by  Henry  Flury,  the  livewire  in- 
structor of  physics  and  faculty  adviser  for 
the  Radio  club  at  the  Capitol  Hill  institution. 
Mr.  Jenkins  talked  in  terms  that  all  could 
understand  and  intense  interest  was  displayed 
by  the  budding  radio  fans. 

The  inventor  showed  how  the  variation  in 
light  would  affect  the  electric  resistance  of 
selenium  and  a corresponding  variation  in 
the  current  be  produced.  “Selenium,  however, 
is  too  slow  in  its  action  and  another  substance 
more  sensitive  is  used,”  declared  Mr.  Jenkins. 

“On  the  receiving  end  of  the  line  is  an 
apparatus  with  a sensitive  detector  much  like 
the  radio  vacuum  tube  which  picks  up  the 
electric  waves.  These  are  passed  through  a 
polarizer  and  an  analyzer  surrounded  by  a 
magnetic  field.  The  analyzer  reconverts  the 
electric  variations  into  light  variations  and 
flashes  a picture  on  the  screen,”  was  the  ex- 
planation of  the  method  of  broadcasting 
pictures  given  by  the  inventor. 

At  the  conclusion  of  the  talk  Mr.  Jenkins 
answered  a number  of  questions  and  said  he 
would  receive  the  club  a few  days  later  at  his 
laboratory  and  demonstrate  the  apparatus. 
His  offer  was  immediately  accepted. 

The  school  radio  set,  which  consists  of  a 
two-step  vacuum  tube  amplifier,  was  fitted  up 
during  the  past  week  by  the  members  of  the 
club  under  the  direction  of  G.  Murray  Clay. 
A A 

JOSEPH  LIMONE,  of  East  Boston,  Mass, 
J has  constructed  a receiving  set  that  is 
claimed  to  be  the  smallest  receiver  in  exist- 
ence that  really  works.  It  is  3 inches  long, 
2 inches  wide  and  \/  inches  high  and  re- 
ceives stations  within  a 50-mile  radius. 

A A 

MISS  ABBE  P.  MORRISON,  of  New 
York  City,  President  of  the  Women’s 
Radio  Club  of  America,  is  spending  the  Sum- 
mer in  Europe  and  is  endeavoring  while  there 


to  co-ordinate  the  activities  of  the  amateurs 
of  several  foreign  countries  with  those  of  the 
United  States.  Miss  Morrison  will  visit 
England,  France  and  Holland. 

A A 

CARROLL  V.  KING,  a radio  amateur 
of  Oakland,  Cal,  and  Miss  Lorraine 
Howard,  of  Berkeley,  were  married  recently 
and  the  music  for  the  affair,  including  the 
wedding  march  was  broadcasted  from  a near- 
by station  and  made  audible  to  the  wedding 
party  by  a loud  speaker. 

A A 

THOMAS  J.  WEST,  of  Wheatley  Hills, 
L.  I,  100  years  of  age,  claims  the  distinc- 
tion of  being  the  oldest  radio  amateur  in  tjhe 
world.  While  celebrating  his  one  hundredth 
birthday  recently,  at  his  home,  he  was  visited 
by  his  son,  Edward  B.  West  of  Brooklyn, 
seventy-four  years  of  age,  and  his  niece, 
Margaret  Atwater,  82  years  of  age. 


Operator  F.  E.  Black  aboard  the  S.S. 
America  talking  to  Washington 


A MEETING  was  held  in  the  Daniel 
Boone  Tavern  in  Columbia.  Mo,  re- 
cently, by  representatives  of  the  radio 
organizations  of  the  state  to  perfect  a state- 
wide organization.  Dr.  Klenk  represented 
the  St.  Louis  Radio  Association  at  the 
meeting. 

A A 

TWO  boys  of  New  York  City  recently 
let  their  desire  for  radio  equipment  over- 
come their  scruples  as  to  how  of  where  they 
got  it  and  as  a result  were  brought  up  in 
court  on  charges  of  having  stolen  $2,000 
worth  of  new  radio  equipment  from  a fac- 
tory. The  parents  of  the  boys,  however, 
returned  the  stolen  equipment  intact  and  the 
judge  severely  lectured  the  boys  and  let 
them  go. 

A A 


THE  radio  station  of  the  College  of  the 
Gty  of  New  York  Radio  Club  is  located 
at  the  top  of  the  Bell  Tower  in  the  main 
building  of  the  College,  139th  st.  and  Am- 
sterdam ave.  New  York.  This  room  was 
used  during  the  war  by  the  U.  S.  Navy  as  a 
Radio  Compass  Station  and  a depot  for 
the  detection  of  enemy  wireless  stations. 
Through  the  kindness  of  Professors  Fox, 
Turner  and  Hubert,  and  the  Club’s  Faculty 
Advisor,  Prof.  A.  N.  Goldsmith,  the  historic 
room  was  turned  over  to  the  Radio  Club  for 
their  exclusive  use,  night  and  day. 

From  the  radio  station  a stairway  leads  to 
the  roof  where  one  will  find  observation  seats 
and  stone  tables.  The  loop  aerial  used  by  the 
Navy  was  located  on  this  roof  and  it  is  being 
restored  under  the  direction  of  Chief  Opera- 
tor Carlisle  as  a memento  of  the  war.  A 
regulation  200-meter  aerial  stretches  between 


the  two  small  towers  of  the  main  building — 
one  of  which  is  the  Bell  Tower — and  a 2-wire 
receiving  aerial,  about  150  feet  long  is 
stretched  from  the  main  tower. 

The  Club  was  addressed  recently  by  Pro- 
fessor Alfred  N.  Goldsmith,  head  of  the 
Research  Dept,  of  the  Radio  Corporation  of 
America  and  Professor  of  Electrical  En- 
gineering at  the  College.  The  Professor 
traced  the  development  of  radio  telephony 
from  its  feeble  beginnings  in  1903  and  there- 
abouts, following  with  a discussion  of  what 
will  be  done  in  the  near  future  in  regard  to 
ship  to  shore  telephony,  saying  that  it 
would  soon  be  possible  for  a man  to  call  up 
from  his  home,  another  man  in  his  cahin  on 
a steamship. 

The  club  has  recently  completed  the  erec- 
tion of  a three-wire  antenna  160  feet  high. 

In  the  election  of  officers  for  next  fall  the 
following  were  elected:  Richard  Carlisle, 
formerly  chief  operator,  was  elected  presi- 
dent; Lymen  Barry  was  elected  vice-presi- 
dent; and  David  Weinbloom,  secretary- 
treasurer. 

A A 

THE  Southern  Illinois  Radio  Association 
has  decided  to  hold  regular  meetings  every 
Tuesday  night.  The  Association  is  to  buy 
a complete  practice  set  with  which  the  code 
can  be  taught.  It  is  the  aim  of  the  club  to 
teach  all  the  different  subjects  of  radio.  The 
officers  of  the  club  are:  Monroe  Sisney, 
president;  Carry  Davis,  vice-president;  T. 
L Bryant,  secretary-treasurer;  William 
Felts,  recording-secretary. 

A A 

SEVERAL  hundred  delegates  attended  the 
first  annual  convention  of  the  amateur 
operators  of  the  Seventh  Radio  District  in 
Seattle  on  June  10,  many  coming  from  Port- 
land, Salem,  Eugene,  Vancouver,  B.  C.  Pull- 
man and  Wenatchee,  as  well  as  from  Seattle. 

Uniformity  in  traffic  rules,  so  that  all 
amateur  radio  operators  of  the  Northwest 
may  make  the  most  of  their  opportunities 
without  interfering  to  any  great  extent  with 
the  work  of  broadcasting  stations  and  the 
like  was  discussed. 

The  plans  of  the  originators  of  the  con- 
vention provide  that  resolutions  are  to  be 
adopted  setting  forth,  for  the  benefit  of  the 
federal  government,  recommendations  for 
rules  and  regulations  that  will  conserve  the 
interests  of  the  amateur  radio  telegrapher. 

The  assembling  of  the  convention  is  in 
the  hands  of  the  Totem  Radio  Club  of 
Seattle,  which  sent  out  invitations  to  20 
amateur  radio  clubs  and  associations  'in 
Washington,  Oregon,  Montana,  Idaho  and 
British  Columbia,  the  last  named  being  taken 
into  the  fold  as  a complimentary  measure. 
British  Columbia  stations  are  just  as  much 
interested  in  having  assigned  hours  for  their 
radio  telegraphy  entering  into  the  scheme  of 
the  whole  Pacific  Northwest  as  are  those  who 
reside  in  the  states. 

A A 

DURING  the  period  of  the  membership 
contest  of  the  New  Haven,  Conn.,  Radio 
Club  23  new  members  were  brought  into  the 
club  which  brings  the  total  membership  up 
to  about  150  active  members.  Fred  Brill  of 
242  Davenport  ave.,  brought  in  six  new  mem- 
bers and  was  awarded  the  prize,  a UV200 
tube.  The  club’s  secretary,  Wilmott,  was 
second  with  two  members,  and  12  people 
brought  in  one  each. 
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The  new  three-step  amplifier  which  Mar- 
tino and  Barnum  have  just  built  for  the  club 
is  giving  good  service.  According  to  Mar- 
tino all  that  the  club  now  needs  is  a good 
aerial,  so  that  the  broadcasting  stations  can 
be  heard  with  ease. 

The  finances  of  the  club  took  a big  jump 
during  the  week,  and  it  looks  as  though  it 
would  be  smooth  sailing  hereafter. 

It  has  been  decided  to  keep  the  club  going 
during  the  summer,  and  to  lease  the  present 
meeting  place  (Fraternal  Hall)  until  the 
Fall.  The  overwhelming  majority  in  favor  of 
this  action  indicates  that  radio  will  be  a live 
issue  during  the  hot  weather.  Mr.  Butler 
promises  good  entertainment  at  their  Summer 
meetings. 

Walter  A.  Rida,  who  has  been  vice-presi- 
dent of  the  club  tendered  his  resignation, 
due  to  the  pressure  of  business.  S.  Martino, 
1AWB,  will  take  his  place. 

A A 

THE  new  apparatus  of  the  Washington, 
D.  C.,  Radio  Club  of  Central  High  School 
has  arrived.  A T-type  cage  aerial  with  a 
cage  lead-in,  has  been  constructed  and  the 
ground  system  changed.  This  aerial  is 
similar  to  the  one  used  in  one  of  the  most 
successful  trans-Atlantic  amateur  stations. 

Two  complete  transmitting  sets  have  been 
installed  and  a third  will  be  completed  as 
soon  as  possible.  The  first  set  is  a ten-watt 
self -rectifying  continuous  wave  transmitter 
and  is  composed  of  school  apparatus.  The 
other  set  is  a twenty-watt  radiophone.  The 
major  part  of  this  set  has  been  constructed 
by  the  members,  although  several  parts  were 
purchased  with  money  from  the  club  fund 
and  President  Dewhirst  furnished  the  high 
voltage  generator  for  the  plate  supply.  A 
tube  rectifier  for  changing  high  voltage 
alternating  current  from  a transformer  to 
direct  current  will  be  made  as  soon  as  the 
remaining  apparatus  arrives. 

A A 

MEMBERS  of  the  New  Orleans  Radio 
Association  opened  new  headquarters 
for  the  club  at  620  Baronne  street  on  June 
2 in  a rousing  fashion.  About  100  members 
and  friends  were  present  and  thoroughly  en- 
joyed the  program.  It  was  one  of  the  liveliest 
and  most  successful  meetings  in  the  history 
of  the  club. 

“There  is  nothing  standing  in  the  way  of 
our  progress,”  President  J.  A.  Bowling  said. 
“We  have  been  delayed  getting  started  on 
account  of  not  being  in  permanent  quarters, 
but  now  that  we  are  established,  we  hope  to 
go  ahead  on  a scale  that  will  improve  the 
association. 

“The  New  Orleans  Radio  Association 
stands  for  radio  development.  It  was  organ- 
ized to  promote  local  interest  in  the  new  use 
of  the  air.  Most  of  the  members  are  ama- 
teurs with  considerable  experience.  Many 
of  the  members  hold  commercial  licenses. 
So,  taken  as  a whole,  the  membership  is  ex- 
perienced in  radio  and  its  problems. 

“We  hope  amateurs  who  are  just  getting 
into  the  game  will  take  an  interest  in  the 
New  Orleans  Radio  Association,  and  will 
join.  There  is  plenty  of  work  to  be  done  and 
with  proper  support  from  all  interested  we 
should  accomplish  great  things. 

“A  complete  receiving  set  will  be  installed 
in  the  near  future.  It  will  be  the  latest  thing 
in  receiving  apparatus.  We  expect  to  work 


out  an  arrangement  that  will  give  us  a com- 
petent operator  on  duty  at  all  times.  This 
will  allow  beginners  and  others  to  visit  the 
headquarters  day  and  night  and  ‘listen  in’ 
to  programs  being  broadcasted  by  local 
stations  and  others. 

“A  cordial  invitation  is  extended  to  any- 
one interested  in  radio  to  join  the  associa- 
tion. Meetings  are  held  the  first  and  third 
Friday  every  month.” 

A A 

A UNITED  STATES  Civil  Service  ex- 
amination to  fill  a position  as  Junior 
Radio  Engineer  will  be  held  August  9.  The 
vacancy  is  at  Camp  Alfred  Vail,  N.  J.,  the 
famous  Signal  Corps  camp,  and  pays  $1,700 
a year.  Applicants  must  be  graduates  of  a 
college,  or  senior  students,  and  have  studied 
electrical  engineering.  The  subjects  of  the 
examination  will  include  physics,  mathematics 
through  calculus,  practical  questions  on  radio 
engineering,  and  education,  training  and  ex- 
perience. 


A A 


David  W.  Cobb,  of  Hanover,  N.  H.,  has 
been  getting  the  broadcasting  programs 
every  night  with  this  simple  circuit 

A A 

FORTUNATO  Crino,  fifteen  years  old, 
and  Almond  Didomendo,  eleven,  both  of 
No.  2403  Hoffman  street,  the  Bronx,  were 
arrested  after  they  and  five  other  boys,  ac- 
cording to  the  police,  burglarized  the  radio 
store  of  Samuel  Paur,  No.  2111  Southern 
Boulevard,  the  Bronx,  New  York  City. 

Patrolman  Condon  and  Hunter  of  the 
Bathgate  avenue  station,  noticed  the  group 
of  boys  carrying  radio  apparatus.  They  took 
to  their  heels  when  they  saw  the  patrolman. 
The  two  prisoners  told  the  police  that  the 
“gang”  had  decided  to  build  a radio  station 
in  their  headquarters  in  a nearby  shack. 

A A 

The  Radio  Neighborhood 

By  Clarence  E.  Flynn 
While  we  have  struggled  patiently 
Toward  the  larger  good, 

Friendship  on  every  land  and  sea, 

A world-wide  neighborhood, 

Sipace  set  its  limits  everywhere, 

Its  hedging  curtains  swirled; 

But  now  we  speed  o’er  land,  through  air, 
And  talk  around  the  world. 

Who  is  our  neighbor?  Yesterday 
It  was  the  man  whose  home 
Was  down  the  road  or  o’er  the  way 
Where  we  might  often  come. 

Today  the  golden  tie  that  binds 
Men’s  souls  in  joy  or  care, 

The  word  uniting  hearts  and  minds, 

Is  vibrant  everywhere. 


Have  You  Met  Him? 

By  George  F.  Patrick 

T_T  AVE  you  met  the  guy  who  knows  just 
* why  your  tube  won’t  oscillate,  who  ridi- 
cules the  things  ytou  do  to  change  its  dor- 
mant state.  He  has  the  dope,  this  new  white 
hope,  but  you  are  off  the  track,  the  stuff  they 
print  don’t  give  a 'hint,  of  what  your  outfit 
lacks.  He’s  found  out  that  experts,  invent- 
ors and  all  such,  though  they  have  the 
reputations,  just  do  not  amount  to  much, 
they  write  a lot  of  verdant  bull,  to  try  and 
hide  the  stuff,  that  he  has  gotten  wise  to, 
they  try  to  make  you  muff.  Is  your  radi- 
ation smaller  that  you  think  you  ought  to 
get,  he  knows  what’s  wrong  there  too,  al- 
though he’s  never  seen  your  set.  Just  listen 
while  he  tells  you,  of  the  things  that  he  can 
do,  and  the  wonders  of  his  outfit,  all  stuff 
that’s  strictly  new.  It's  not  your  gap,  that’s 
wrong  you  know,  that  don’t  cut  any  ice; 
antenna,  ground,  spark  frequency?  No.  no, 
don’t  think  about  them  twice;  its  some- 
thing new  that  he  has  got,  right  off  the  bat 
and  sizzling  hot,  and  some  day  he  will  show 
them  all,  that  they  have  missed  a lot.  Do 
you  use  your  batteries  carefully  and  treat 
them  every  day?  What  a nut  you  are  to 
waste  your  time,  he  knows  an  easier  way. 
Don’t  argue  that  you  think  the  makers 
ought  to  know  their  stuff ; he  knows  they’re 
wrong, ^his  prodigy,  and  he  has  called  their 
bluff.  Has  your  set  been  heard  a thousand 
miles,  and  do  you  think  that’s  fine?  Just 
hear  him  snort  in  great  disdain,  you’re  way 
behind  his  time.  A thousand  miles  tis  prac- 
tice for  him  most  every  day,  and  when  he’s 
out  for  distance,  he  just  makes  the  ether 
sway.  You  hear  him  rave  about  the  hams, 
that  clutter  up  his  way.  They  don’t  know 
how  to  telegraph;  their  trade  is  making 
hay.  They  send  too  slow;  they  do  not 
space ; he  shows  them  up  most  every  place. 
He  has  to  put  their  business  through ; they 
cannot  hear  a thing,  and  if  they  should  they 
could  not  read.  It  surely  is  a sin,  to  give 
such  ones  a license  that  reads  the  same  as 
his ; they’re  good  for  naught  but  QRM,  to 
hamper  others  biz;  not  that  the  QRM 
hurts  him.  Oh  no,  he  has  that  fixed;  he 
cuts  it  out  entirely,  no  matter  how  it’s 
mixed.  Do  you  want  to  try  CW?  He’ll 
give  you  all  the  dope ; don’t  bother  reading 
magazines,  they  only  make  you  grope;  just 
listen  while  he  tells  you  of  the  things  that 
he  can  do,  with  one  small  bulb,  a few  old 
cells,  a tuning  coil  or  two.  The  radio  com- 
pass stations  are  bunk;  he’s  found  that  out, 
although  there’s  something  in  it,  and  some 
day  he’ll  put  them  right ; it’s  surprising  that 
the  government  with  all  the  wealth  at  hand, 
can’t  do  the  things  that  he  would  do,  were 
he  in  high  command.  And  so  it  goes  all 
down  the  line ; if  you  stand  round  to  hear, 
this  wonder  is  the  only  one  that’s  working 
in  high  gear.  You  gaze  at  him  with  mouth 
agape;  you  marvel  at  the  things  he  states. 
He  must  be  some  inventor  grand,  who’s 
known  in  every  clime  and  land.  Have  you 
met  this  guy?  Who  knows  just  why,  if  not 
I’ll  put  you  wise.  He’s  the  Past  Exalted 
Master  of  Amalgamated  Liars,  he  holds 
the  proud  position  of  a steamship  second 
op;  he  holds  it,  but  he’s  slipping,  and  he 
probably  will  drop,  for  his  chief  in  every 
single  case  that  I have  come  across,  says 
he’s  worthless  and  a shirker,  and  his  brains 
a total  loss,  so  when  you  meet  him  brothers, 
just  pat  him  on  the  back,  and  teH  him 
"Say  no  more  old  pal,  I’ve  got  your  num- 
ber Jack.” 
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Stations  Worked  and  Heard 


Stations  worked  should  be  enclosed  in  brackets.  All  monthly  lists  of  distant  stations 
worked  and  heard  which  are  received  by  the  10th  of  each  month  will  be  published  in  the 
next  month’s  issue.  For  example,  lists  received  by  November  10th  will  be  published 
in  the  December  issue.  Spark  and  C.  W.  stations  should  be  arranged  in  separate  groups. 


l-BAS,  Paul  S.  Hill,  Jr.,  Saco,  Maine,  (May 

and  June.) 

C.  W. — (laq),  (ladl),  lagi,  lajp,  (lakg), 
laun,  (lawb),  lawo,  (lazd),  (lazw),  lbbw, 
(lbcf),  (lbdi),  (lbdv),  lbep,  (lbes),  lbet, 
lbgf,  lbhi,  lbht,  lbka  fone,  (lbkq),  (lbln), 
lblx,  lbnt,  (Ibqe),  (lbvr),  leal,  lebp,  leez, 
ledo,  (lefi),  (legs),  (lchj),  (lcit),  lcja, 
lcla,  (lemk),  lene,  lent,  (lera),  lesm,  lcve, 
lcm,  ldh,  (lee),  (les),  lfw,  lhk,  lhx, 
lii,  liv.  Ion,  lpr,  lqp,  lrd,  (lrh),  lsg,  (lul), 
lxz,  (lyb),  (2afp),  2agb,  2anm,  2aws,  2axk, 
2bg,  2bai,  2bbb,  (2bdg),  (2beh),  2bes,  2bfx, 
2blp,  2bmc  fone,  2bme,  2bnz,  2bqd,  2bqh,  2brb, 
2brc,  (2btj),  (2cbg),  2cbt,  2ccd,  (2ces), 
(2fp),  2kl,  2nz,  2wr,  3aay,  (3acz),  3ais, 
(3ajd),  3aln,  3ask,  3bfu,  3blf,  (3bnu),  3dt, 
3fp,  (3no),  3qn,  3qp,  (3vw),  3wf,  3zo,  (3zz), 
4dc,  4gl,  4gx,  San,  Sadg,  8adn,  8amm,  (8aqo), 
8a vd,  (8awp),  Sbo,  (8bil),  8bke,  8blx,  8cbs, 
8cjh,  8ckm,  8cko,  (8qc),  8qk,  8se,  (8tb),  8ue, 
8uk,  8vy,  8zq,  9al. 

Spark. — (laa),  law,  (laco),  lacu,  (lade), 
(lakg),  laok,  (lbcf),  lbjs,  lboe,  lboq, 


(lbpz),  (lbrq),  (lbto),  (lbub),  (lbzn), 
(lcl),  lcaj,  (legu),  (lcib),  (lcrt),  (lfm), 
lkv,  lor,  lrv,  (lrx),  lsc,  2bfs,  2bme,  2dn, 
2fp,  2om,  2rm,  2tf,  2ts,  3bvc,  3gx,  (3ta),  4ea, 
8bah,  8zq. 

l-ACU,  Preston  D.  Baldwin,  Groton  Lone 

Point,  Conn.  (June) 

C.  W.— (les),  lhk,  lhx,  (liv),  (loz), 
(lpr),  (lagh),  lanq,  (lasf),  layz,  lazd, 
(lbkp),  (lbqe),  (leez),  (lene),  (lepz)  lere, 
lcve,  (2bg),  (2hj),  2hv,  (2nz),  (2ry),  2ts, 
(2vh),  2wb,  2abs),  2acd,  (2ajf),  2aql, 
(2ayf),  (2ayv),  2bdg,  (2bdu),  2bem,  2bfz, 
2bji,  2aog,  (2blp),  (2bml),  (2bqh),  (2bqu), 
(2brb),  (2brc),  (2btw),  2bum,  (2byc), 

(2cbg),  2ccd,  2ccu,  (2cdk),  (2cei),  (2ces), 
2cim,  2crv,  2cwe,  (3as),  3bg,  3cc,  3fr,  3fs, 
3iw,  3ta,  3adx,  3bfu,  3bhl,  3blf,  3bnu,  3cbm, 
4bq,  4by,  4dc,  41p,  8an,  8kl,  8mp,  (8oy),  8uc, 
8uk,  8vq,  8acf,  8aim,  8amm. 

C.  VV. — 8a vd,  8avl,  8avt,  (8bdb),  8bpo, 
8deo,  8bke,  8blx,  8brw,  8cay,  8cbj,  8cjh, 
8ckm,  8cko,  9hw,  9io,  9vv,  9bed,  9bhd,  9bsg. 

Spark. — lboe,  (2cy),  2fp,  2di,  2om,  2rm, 
(2abm),  3fp,  3bfu,  8bn,  8ew,  8jl,  8baz,  8cig, 
9cp. 

Can. — 9al. 


Handy  Hints 

Grid  leaks  and  grid  condensers  cannot  be 
used  in  connection  with  the  crystal  receiver. 

A crystal  set  cannot  be  made  to  regenerate. 

The  wave  length  has  little  to  do  with  the 
distance  received. 

Low  resistance  (75  ohm)  city  telephone 
receivers  do  not  respond  to  weak  signals  and 
cannot  be  used  for  radio  reception. 

Two  or  more  receiving  sets  cannot  be  con- 
nected to  the  same  aerial,  and  receive  at  the 
same  time. 

A crystal  detector,  as  well  as  a vacuum  tube 
detector,  can  be  amplified  to  almost  any  de- 
gree. 

Do  not  burn  the  filament  of  a tube  too 
brightly  just  to  strengthen  signals;  it  will 
shorten  the  life  of  the  tube. 

It  is  often  better  to  buy  a few  accessories 
than  to  build  them. 

Do  not  expect  too  much  from  a home- 
made set. 

Do  not  use  water  from  the  faucet  in  a 
storage  battery. 

Keep  a rubber  mat  under  the  storage  bat- 
tery so  that  acid  will  not  get  on  the  floor. 

The  positive  pole  of  the  storage  battery 
generally  sulphates  first  around  the  top  of 
the  case.  Keep  this  terminal  clean. 
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j Queries  Answered  | 

H Answers  will  be  given  in  this  department  = 
H to  questions  of’ subscribers,  covering  the  full  s 
H range  of  wireless  subjects,  but  only  those  || 
f§  which  relate  to  the  technical  phases  of  the  g 
H art  and  which  are  of  general  interest  to  s 
s readers  will  be  published  here.  The  sub-  s 
g scriber's  name  and  address  must  be  given  §? 
H in  all  letters  and  only  one  side  of  the  paper  || 
|[  written  on;  where  diagrams  are  necessary  = 
f§  they  must  be  on  a separate  sheet  and  drawn  i 
= with  India  ink.  Not  more  than  five  ques-  = 
§=  tions  of  one  reader  can  be  answered  in  the  s 
i same  issue.  To  receive  attention  these  rules  = 
f§  must  be  rigidly  observed.  M 

= Positively  no  questions  answered  by  mail.  = 
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G.  J.  W.,  Jr,  Chicago,  111. 

Q.  1.  Which  is  the  best  type  of  vario- 
meter? a.  wood;  b.  bakelite;  c.  lattice- 
wound  or  basket-ball. 

A.  1.  Bakelite  or  lattice-wound  vario- 
meters are  to  be  preferred  to  wood,  as  wood 
has  a tendency  to  warp  and  injure  the  wind- 
ings. 

Q.  2.  Does  a tickler  coil  give  greater  re- 
generation and  sharper  tuning  than  a vario- 
meter in  the  plate  circuit? 

A.  2.  A tickler  coil  does  not  give  any 
greater  regeneration  than  a variometer  in  the 
plate  circuit. 


Prize  Contest  Announcement 


The  subject  for  the  new  prize  contest  of 
our  year-round  series  is: 

RECEIVER  RADIATION 
PROBLEM 


Closing  Date 


Sept.  1,  1922 


Contestants  are  requested  to  submit  articles 
at  the  earliest  practical  date.  Prize  win- 
ning articles  will  appear  in  the  November, 
1922  issue. 

All  manuscripts  should  be  addressed  to  the 
Contest  Editor  of  The  Wireless  Age. 


THE  increasing  use  of 
regeneration  in 
broadcast  receiving  sets 
is  causing  considerable 
difficulty  in  reception 
because  of  the  radiation 
of  energy  by  many  of 
the  regenerative  receiv- 
ing circuits  now  in  use, 
especially  when  several 
are  located  in  close 
proximlity.  How  can 
this  be  avoided?  For 
suggestions,  see  Ralph 
R.  Batcher’s  article  on 
page  76  of  this  issue. 


)RIZE  CONTEST  CONDITIONS — Manuscripts  on  the  subject  announced  above 
are  judged  by  the  Editors  of  THE  WIRELESS  AGE  from  the  viewpoint  of  the 


will  do.  Contest  is  open 

nouncement.  THE  WIRELESS  AGE  will  award  . _ „ , _ 

$10.00;  Second  Prize,  $5.00;  Third  Prize,  $3.00,  in  addition  to  the  regular  space  rate 
paid  for  technical  articles . 


Contest  is  open  _to  everybody.  The  closing  date  is  given  in  the  above  an- 

the  following  prizes:  First  Prize, 
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Q.  3.  Give  the  constructional  details — size 
of  primary  tube,  rotor  and  wire,  number  of 
taps  and  where  placed — of  a vario-coupler 
and  tickler  coil — if  better  than  plate  vari- 
ometer-variable if  better,  that  will  receive 
up  to  six  hundred  meters. 

A.  3.  This  set  has  been  thoroughly  cov- 
ered in  previous  issues  of  The  Wireless 
Age.  Several  good  circuits  of  this  type  are 
shown,  for  instance,  in  the  June  issue  of 
The  Wireless  Age. 

Q.  4.  Give  hook-up  for  a five-watt  C.W. 
set,  using  110  volts  A.  C.  for  voltage  source. 

A.  4.  See  figure  3,  page  13,  of  the  Radio 
Corporation’s  catalog,  for  complete  circuit 
diagram  of  a 5-watt,  full-wave  rectification 
set. 


Q.  5.  Can  I use  a land  telegraph  key  in 
set  described  in  No.  4? 

A.  5.  A land  line  telegraph  key  may  be 
used  for  radio  signalling  for  sets  of  low 
power. 

* * * 


Charles  A Clark,  New  York  City. 

A.  1.  You  can  build  a short  wave  regener- 


ative receiver  with  the  equipment  you  have 
on  hand,  by  assembling  it  as  shown  in  the 
above  diagram.  As  we  presume  you  will 
understand  the  assembly  from  the  diagram, 
we  have  not  numbered  or  named  the  various 
parts. 

* * * 

Joshua  Shapiro,  Brooklyn,  N.  Y. 

Q.  1.  Could  you  please  give  me  the  hook- 
up of  a transformer  for  a vacuum  tube  set 
using  6 volts  for  A,  and  22  volts  for  B,  for 
detector,  6 volts  for  A,  95  volts  for  first  two 
stages  of  amplification,  and  150  to  200  for 
third  stage  of  amplification. 

A.  1.  We  do  not  recommend  use  of  alter- 
nating current  for  plate  voltage  as  it  is  a 
complicated  job  and  requires  apparatus  which 
would  be  infinitely  more  expensive  than  “B” 
batteries.  Besides  it  is  exceedingly  difficult 
to  filter  and  balance  out  all  the  A.  C hum, 
a considerable  amount  of  it  always  being  pres- 
ent. In  fact  it  would  probably  be  much 
louder  than  the  music  you  desire  to  receive. 
However  it  is  possible  to  use  A.  C.  for  light- 
ing your  filaments  of  the  detector  and  ampli- 
fier tubes  but  even  then  the  hum  would  be 
quite  bad  and  would  seriously  interfere  with 
proper  broadcast  reception.  In  the  long  run 
it  is  best  to  use  a storage  battery  for  fila- 
ment and  “B”  battery  for  the  plate.  If  you 
desire  to  use  A.  C.  for  filament  lighting,  con- 
sult the  articles  that  have  appeared  in  The 
Wireless  Age,  March  1922,  pages  38  to  40. 

* * * 

H.  G.  Hubbard  College  View,  Neb. 

Q.  1.  In  the  June  1922  number  of  The 
Wireless  Age,  page  71,  is  shown  a hook-up 
which  took  second  prize  and  was  won  by 
Paul  M.  Wright.  It  is  claimed  that  the  range 
of  this  hook-up  is  up  to  3,000  meters,  but  I 
cannot  see  how  this  is  possible  from  draw- 
ings. 


A.  1.  (Diagram.)  Coils  A and  B are  both 
wound  on  the  same  bakelite  tube  2)4  inches 
diameter  by  5 inches  long.  Coil  A is  a single 
layer,  containing  100  turns,  with  taps  at  25, 
50  and  100  turns.  Coil  B is  a 2-bank  winding, 
connected  in  series,  containing  200  turns  addi- 
tional, with  a tap  at  the  midpoint.  No.  10/38 
litzendraht,  or  No.  28  S.S.  copper  wire  may 
be  used.  Coil  C which  rotates  inside  of  coil 
A,  is  used  as  the  tickler.  It  contains  60  turns 
of  No.  28,  S.S.C.  wire  wound  on  a tube  V/b 
inch  diameter  by  1)4  inch  wide.  An  ordinary 
variocoupler  may  be  used  instead  of  coils  A 
and  C,  but  it  may  be  necessary  to  add  more 
turns  to  the  secondary  in  order  to  get  suffi- 
cient tickler  coupling  at  the  longer  waves. 
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Maximum  effectiveness 
with  a high  degree  of  selec- 
tivity on  all  wave  lengths 
within  its  tuning  range  of 
175  to  3100  meters  is  assured 
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The  grid  condenser  should  be  variable  in 
order  to  compass  such  a range  of  wave 
lengths  effectively.  When  using  a Radiotron 
U.  V.  201  as  a detector,  there  is  quite  an 
advantage  in  connecting  the  grid  leak  between 
the  grid  and  the  positive  leg  of  the  filament, 
inasmuch  as  you  can  get  substantially  the 
same  signal  with  very  much  dimmer  filament. 
However,  this  is  really  equivalent  to  connect- 
ting  the  ground  side  of  the  receiver  to  the 
positive  filament  instead  of  the  negative  fila- 
ment. A blocking  condenser  of  .002  mfd. 
should  be  used  across  the  primary  of  the  first 
transformer  to  act  as  a by-pass  for  the  radio 
frequency. 

* * * 

L.  A.  B.,  Baltimore,  Md. 

Your  diagram  is  correct,  except  that  con- 
denser 18  should  be  connected  across  the 
primary  of  14.  Condenser  15  should  be 
of  at  least  .002  mfd.  capacity — see  The 
Wireless  Ace  for  March,  1922. 

Q.  1.  What  type,  make,  price,  etc.,  for  in- 
struments 8,  10  and  14? 

A.  1.  The  following  are  the  type  numbers 
and  approximate  prices  of  the  items  referred 
to.  Number  8 Radio  Corporation  potentio- 
meter PR  536 — $2.00.  Number  10  GE  bell 
ringing  transformer  Number  179541 — $4.00. 
Number  14  General  radio  telephone  trans- 
mitter, type  166,— $9.00. 

Q.  2.  Can  instruments  10  and  14  be  easily 
made?  If  so,  how? 

A.  2.  Item  Number  10  can  be  made  quite 
readily,  as  shown  in  the  following  diagram. 


8 — 1000  ohm  potentiometer.  9 — Rheostat  for  fila- 
ment 10 — 110  v.  to  6 v.  transformer.  11—43 

Elate  variable  condenser.  12 — Socket  for  plug  to 
ouse  lighting  circuit  13 — B battery — 22‘/i  volts. 
14— Transformer.  15—  Fixed  condenser  0.0002 

mfd.  16—3000  ohm  phones.  17 — Detector  vacu- 
um tube  and  socket.  18— Fixed  condenser  0.0005 
mfd. 

Primary  having  110  volts  of  Number  20  DCC 
wire.  Secondary  10  turns  Number  16  DCC 
wire.  Item  14  should  be  purchased  complete, 
but  if  desired  one  can  be  made  by  using  a 
core  of  an  amplifying  transformer.  Primary 
should  contain  2500  turns  Number  36  SSC 
wire,  and  the  secondary  1000  turns  of  the 
same  size  wire. 

Q.  3.  What  would  be  tl.  approximate  di- 
mensions of  a loading  coil  to  enable  this  set 
to  hear  Arlington  time  signals?  Is  this  coil 
put  in  series  with  aerial  circuit? 

A.  3.  In  order  to  hear  Arlington,  NAA, 
it  would  be  necessary  to  load  both  primary 
and  secondary  circuits  with  coils  of  approxi- 
mately 400  or  500  turns. 

* * * 

T.  G.  W.,  Jr.,  Chicago,  111. 

Q.  1.  Is  radio- frequency  amplification  su- 
perior to  audio- frequency?  Is  transformer 
coupled  amplification  better  than  resistance 
coupled  amplification? 


A.  1.  Radio-frequency  amplification  should 
be  used  if  it  is  desired,  to  receive  distant  sta- 
tions. If  it  is  desired  to  use  a loud  speaker 
in  receiving  nearby  stations,  audio-frequency 
amplification  is  better.  Transformer  coup- 
ling is  recommended  in  both  cases. 

Q.  2.  In  a four-step  amplifier,  which  of  the 
following  combinations  will  give  the  best  re- 
sults? (a)  Four  steps  of  radio- frequency. 

(b)  Three  steps  radio  and  one  of  audio. 

(c)  Two  of  each,  (d)  Three  steps  of  audio 
and  one  of  radio  or  (e)  four  steps  of  audio- 
frequency amplification. 

A.  2.  The  best  combination  of  radio  and 
audio- frequency  is  two  steps  radio,  one  de- 
tector and  one  step  of  audio. 

Q.  3.  What  is  the  best  circuit  for  amplifi- 
cation— heterodyne,  superheterodyne,  etc.? 


A.  3.  See  the  July  1922  issue  of  The 
Wireless  Age. 

Q.  4.  Kindly  publish  the  best  short-wave 
regenerative  hook-up,  using  the  combination 
given  in  question  one  or  two  for  coupling  and 
number  three  for  circuit  and  one  vario- 
coupler,  two  variometers,  and  variable  con- 
densers for  tuning  and  a tickler  for  regenera- 
tion. 

A.  4.  The  July  issue  also  contains  several 
complete  diagrams  of  combined  radio  and 
audio-frequency.  See  answer  to  Charles  A. 
Clark  for  wiring  of  regenerative  receiver, 
using  grid  and  plate  variometers.  Long 
waves  can  be  regenerated  as  well  as  short 
waves  by  use  of  coils  of  the  proper  size.  Tick- 
ler coils  should  be  coupled  to  the  secondary 
and  short-wave  variometers  may  be  left  in 
the  circuit  even  on  the  longer  waves. 


Why  Should  I Use  a 


Filament  Voltmeter 

On  My  Receiving  Set? 


.fON  VOLTvr- 


\ 


Here’s  the  Answer: 

1.  It  simplifies  tuning  by  elim- 
■k  mating  guesswork  as  to 

A tube  adjustments; 

2.  Filament  voltage  control  in- 
creases the  life  of  the  tube 
from  two  to  three  times; 

3.  The  Weston  Filament  Volt- 
meter is  accurate  and  can  be 
relied  upon  for  duplication 
of  results. 
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“Stop  those  hack  fence  concerts" 


THE  yowls  of  a prowling 
Tommy  are  as  mere  love- 
songs  beside  the  ear-splitting 
howls  of  a perturbed  radio 
set  (and  you’ll  be  surprised 
how  often  one  gets  perturbed 
without  the  calming  influ- 
ence of  the  proper  Amplify- 
ing Transformer). 

Most  any  transformer  can 
amplify  sound,  but  it  will  also 
amplify  the  stray  fields  which 
produce  howling  and  distor- 
tion. It  takes  the  Acme  Am- 
plifying Transformer  with 
its  specially  constructed  iron 
core  and  coil  to  put  an  end 
to  the  “back-fence”  concerts. 
Only  when  you  add 
the  Acme  do  you  get 
the  realistic  tone  and 
volume  so  markedly 
absent  in  the  ordin- 
ary radio  receiving 
set. 

The  Acme  Radio 
Frequency  Trans- 
former greatly  in- 
creases the  range  of 
any  receiving  set, 
either  vacuum  tube 
or  crystal  detector 


type.  The  Acme  Audio  Fre- 
quency Transformer  pro- 
duces not  only  volume,  but 
reality  of  tone.  It  is  indis- 
pensable to  the  satisfactory 
operation  of  loud  speaking 
devices.  The  combination  of 
one  or  more  stages  of  Acme 
Radio  and  Audio  Frequency 
Transformers  assures  the 
maximum  of  range,  of  vol- 
ume and  of  reality  in  tone. 

The  Acme  Apparatus  Com- 
pany, pioneer  radio  engineers 
and  manufacturers  have  per- 
fected not  only  Radio  and 
Audio  Frequency  Trans- 
formers as  well  as  other  re- 
ceiver units  and  sets, 
but  are  recognized  as 
the  foremost  manu- 
facturers of  Trans- 
mitting Apparatus 
for  amateur  pur- 
poses.  Sold  only 
at  the  best  radio 
stores.  The  Acme 
Apparatus  Company, 
Cambridge,  Mass., 
U.  S.  A.  New  York 
Sales  Office,  1270 
Broadway. 


Review  of  New 
Radio  Books 

J.  O.  Smith  (2ZL)  Writes  the 
Book  of  the  Year 

WHAT  is  destined  to  be  the  foremost 
radio  book  of  the  year  has  just  been 
written  by  J.  O.  Smith,  the  internationally- 
known  amateur,  who,  as  2ZL,  has  won  fame 
by  his  feats  with  continuous  wave  trans- 
mission. Those  who  have  been  privileged  to 
see  the  advance  proofs  of  the  new  volume, 
which  is  now  ready  for  distribution,  have 
discovered  it  to  be  a very  comprehensive 
survey  of  modern  tube  receivers  and  trans- 
mitters, and  thoroughly  up  to  date. 

The  book,  which  is  called  “Modern  Radio 
Operation,"  has  been  carefully  written  to  in- 
terest the  average  man  who  is  just  begin- 
ning to  take  notice  of  radio,  while  the  more 
advanced  chapters,  to  which  the  early  chap- 
ters lead  in  logical  fashion,  contain  many 
details  and  data  that  the  most  experienced 
amateurs  will  find  new,  novel  and  exclusive. 
In  the  opening  pages  Mr.  Smith  gives  a sim- 
ple outline  of  the  principles  upon  which  radio 
communication  is  based,  and  includes  illus- 
trations and  details  of  the  principal  broad- 
casting stations,  with  several  of  which  he 
has  been  connected  in  an  operating  or  ad- 
visory capacity.  He  then  takes  up  the  design 
and  operation  of  vacuum  tube  receiving  sets 
and  transmitters.  There  is  a particularly 
forceful  and  impressive  analysis  of  the  com- 
parative merits  of  spark  and  continuous  wave 
transmission,  illustrated  with  facts  drawn 
from  Smith’s  long  experience  in  working 
with  other  amateurs  using  all  types  of  trans- 
mitters. 

Complete  details  are  given  of  the  equip- 
ment at  2ZL,  with  which  trans-Atlantic  and 
trans-continental  work  has  been  done,  and 
a number  of  other  prominent  amateur  sta- 
tions are  described.  The  text  contains  many 
illustrations,  including,  of  course,  complete 
diagrams  of  all  types  of  transmitting  and 
receiving  circuits.  The  newest  circuit  in  re- 
ceiving apparatus,  the  Armstrong  super- 
regenerative  system,  is  here  presented  for  the 
first  time  within  the  covers  of  a book.  The 
volume  closes  with  many  exceedingly  valuable 
operating  hints,  some  of  which  will  be  new 
to  all  except  the  comparative  few  who  have 
been  privileged  to  know  Mr.  Smith  person- 
ally. The  equivalent  of  that  privilege  now 
is  open  to  all  through  his  new  book,  which 
should  be  in  the  hands  of  everyone  interested 
in  radio. 

Modern  Radio  Operation,  by  J.  O.  Smith.  New 
York,  1922,  The  Wireless  Press,  326  Broadway, 
New  York  City.  144  pages,  cloth  bound,  price 
$1.50. 


Type  A-2  Acme  Amplifying 
Trauiformer 


Price  96 

(East  of  Rocky  Mta.) 


ACME 

for  amplification 

When  writing  to  advertisers  please  mention 


Receiving  Tube  Elementals 

THE  vacuum  tube  appears  to  the  layman 
as  a complicated  form  of  incandescent 
bulb  that  operates  in  an  entirely  mysterious 
manner ; E.  H.  Lewis  in  his  book,  “The  ABC 
of  Vacuum  Tubes  in  Radio  Reception,”  en- 
deavors to  overcome  this  impression,  setting 
forth  clearly  the  principles  and  operation  of 
receiving  tubes,  for  detection  and  amplifica- 

tion.  The  book  covers  its  subject  in  a non- 

m technical  manner,  being  designed  for  readers 

WIRELESS  AGE 


Digitized  by 


Google 

_ j 


August,  1922 


THE  WIRELESS  AGE 


95 


having  Httle  or  no  previous  knowledge  of 
either  electricity  or  radio.  It  should  be  of 
considerable  assistance  tto  the  layman  who 
wishes  to  operate  intelligently  the  bulbs  of  his 
radio  telephone  receiving  set. 

The  ABC  of  Vacuum  Tubes  in  Radio  Reception, 
by  E.  H.  Lewis.  132  pages,  cloth.  New  York, 
1922,  Norman  W.  Henley  Pub.  Co.  Price  $1  from 
the  publisher  or  of  The  Wireless  Press,  326 
Broadway,  New  York  City. 


Shows  Commercial  Apparatus 

ffLJOW  to  make  Commercial  Type  Radio 

II  Apparatus,”  by  M.  B.  Sleeper,  is  pri- 
marily of  interest  to  advanced  amateurs  and 
experimenters  who  desire  specifications  and 
detailed  values  to  enable  them  to  construct 
commercial  type  apparatus  for  their  own  use. 
The  book  covers,  in  detail,  both  transmitting 
and  receiving  sets  of  modern  commercial 
types  for  practically  every  purpose.  In  addi- 
tion, it  has  construotural  details  of  many 
accessories,  such  as  wave  meters,  condensers, 
precision  measuring  instruments,  telephone 
receivers  and  B batteries. 

How  to  Make  Commercial  Type  Radio  Apparatus, 
by  M.  B.  Sleeper.  New  York,  1922,  Norman  W. 
Henley  Pub.  Co.  160  pages.  Price  75  cents,  in 
paper,  from  the  publisher  or  of  The  Wireless 
Press,  326  Broadway,  New  York  City. 


Describes  Crystal  Sets 

“DADIO  for  tihe  Amateur”  is  the  descrip- 
live  title  of  a new  book  by  A.  H. 
Packer  and  R.  R.  Haugh;  the  name  would 
have  been  even  better  if  it  had  been  “Radio 
for  the  Novice,”  for  the  volume  of  some 
200>pages  is  exceedingly  popular  in  type.  It 
explains  the  fundamentals  of  wireless,  con- 
densing theory  into  several  short  and  easily 
understandable  chapters  or  “messages”  as 
they  are  called.  From  theory  the  authors 
proceed  to  its  practical  use  in  apparatus,  de- 
scribing various  crystal  receivers  and  how 
to  make  them  wtih  instructions  for  operating. 
But  two  pages  are  devoted  to  bulb  receiving 
sets,  and  these  only  describe  the  possibilities 
of  the  bulb  in  general  terms.  For  that  rea- 
son the  bode  will  have  its  sale  practically 
confined  to  a radius  of  25  miles  around  each 
broadcasting  station.  In  those  centers  it 
should  be  of  value  to  beginners. 

Radio  for  the  Amateur,  by  A.  H.  Packer  and 
R.  R.  Haugh.  Chicago,  1922,  Goodheart-Willcox 
Co.  208  pages.  Price  $1.50  from  the  publishers 
or  The  Wheless  Pkess,  326  Broadway,  New  York 
City. 


Covers  Radio  Telephone 

CAREFUL  yet  popular  explanations  of 
the  principles  in  use  in  radio  tele- 
phoning and  the  instruments  embodying  them 
are  to  be  found  in  the  new  book  “Radio- 
Telephony  for  Everyone,”  by  Laurence  M. 

Cockaday.  During  the  war,  Cockaday  was 
a radio  instructor  in  the  U.  S.  Navy,  and  his 
book  reflects  his  experience  in  teaching 
wireless  principles  and  operation.  It  is  sim- 
ple yet  readable,  and  includes  an  outline  of 
theory,  and  details  of  the  simpler  vacuum 
tube  receiving  sets.  There  is  even  a chapter 
on  tube  transmitters.  This  book  makes  an 
excellent  study  for  those  who  have  just 
started  to  listen  to  broadcast  radio  tele- 
phone programs. 

Radio-Telephony  for  Everyone,  by  Laurence  M. 

Cockaday.  New  York,  1922,  Frederick  A.  Stokes 
Co.  212  pages,  price  $1.50  of  the  publisher  or 
from  The  Wireless  Press,  326  Broadway,  New 
York  City. 
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Some  Measurements  of  Telephone  Sensitivity 

( Continued  from  page  66) 

the  numbers  L-2-B  and  L-2-A  were 
assigned.  Approximately  sine-wave 
current  was  supplied  to  each  at  fre- 
quencies from  450  to  1200  cycles  per 
second.  The  following  table  gives  the 
values  of  the  ratio  of  the  current 
through  receivers  L-2-A  to  the  current 
through  receiver  L-2-B  to  produce 
equal  signals. 

Frequency 


Frequency 

S ( pulsating ) 

5 (sine) 

498 

0.63 

660 

.55 

720 

.75 

840 

.65 

1020 

.70 

1200 

.65 

(2)  Sound  produced  by  alternating 
current  of  sine  wave  form  in  one  tele- 
phone receiver  being  adopted  as  a 
standard,  measurements  were  made  of 
the  current  of  the  same  wave  form  but 
in  a second  telephone  receiver  to  pro- 
duce equal  sound.  The  telephone  re- 
ceivers compared  were  Western  Elec- 
tric Co.  Type  P-11  phones,  to  which 


450 

540 

720 

960 

1080 

1200 


IL-2-A  (sine  wave} 
IL-2-B 

0.87 

1.20 

1.24 

1.26 

0.90 

1.00 


TAPER 

BEARING 

ELIMINATES 

ALL 

SIDE -PLAY 


BALL 

BEARING 

GIVES 

FRICTION 

WITHOUT 

BINDING 


SOMETHING  NEW! 

Variable  Condenser 
— built  right 

MADE  in  the  most  popu- 
lar sizes,  with  aluminum 
plates,  cast  end  brackets, 
with  a 1"  diameter  Bakelite 
bushing  therein.  (A  perfect 
insulator,  high  in  dielectric 
strength). 

The  tension  as  well  as  adjusting  is  accomplished  by 
tightening  end  thrust  plug,  causing  a thrust  between  a hardened  steel  ball  and 
a 45  degree  tapered  brass  bushing,  this  insures  smooth  running  and  a contact 
equal  to  a soldered  joint  also  a take-up  for  wear  in  years  to  come. 

This  condenser  was  built  to  obtain  the  best  results  and  to  give  absolute 
satisfaction.  Order  from  your  dealer  or  direct. 

$4.75  11  plate  complete  $4.00 

4.25  7 “ “ 3.25 

3 plate  complete  $2.75 

Dealers  write  tor  discounts.  Ask  to  see  our  Rheostat  and  Vacuum  Tube  Socket. 

LOMBARDI  RADIO  MFG.  CO. 

DERBY,  CONN. 


43  plate  complete 
23  “ 


67-71  MINERVA  STREET 


P.  O.  Box  44 


TWO-  MARK 


H 


H E S L A R 
Variable 
Condenser 

All  the  latest  improvements  are  contained  in  the 
HESLAR  Variable  Condenser.  Formica  panels  are 
used  for  insulation.  The  aluminum  plates  are  pre- 
cisely spaced,  assuring  full  capacity  and  are  rounded 
to  enable  perfect  adjustment  at  lowest  capacity.  A 
cleverly  devised  spring  attached  to  the  axis  gives 
positive  contact,  eliminating  the  undesirable  friction 
contact.  You’ll  get  better  results  with  a HESLAR 
Condenser.  ASK  YOUR  DEALER.  If  he  doesn’t 
have  it  we  will  rush  one  to  him  for  you. 

D EALE  RS  I 

We  have  the  largest  supply  of  Radio  parts  and 
sets  in  the  Middle  West,  and  can  give  you  im- 
mediate shipment.  Take  advantage  of  our  central 
location  which  gives  you  quick  service  at  low 
shipping  rates.  SEND  US  YOUR  ORDER  TO- 
DAY 1 

HESLAR  RADIO  CORPORATION 

INDIANAPOLIS,  U.  S.  A. 


A Book  For  Beginners 

Beginners  who  have  just  bought  a 

receiving  set,  or  who  have  decided  to 
build  one,  will  be  interested  in  “Radio  Re- 
ceiving for  Beginners,’’  by  R.  T.  Snodgrass 
and  Victor  F.  Camp.  The  book,  which  has 
just  come  from  the  press,  serves  admirably 
as  an  opening  volume  in  the  new  radio  fan’s 
radio  library,  and  by  provoking  a desire  for 
more  detailed  knowledge  probably  will  stimu- 
late the  sale  of  more  advanced  works.  There 
are  some  excellent  instructions  for  tuning  re- 
generative sets  and  operating  amplifiers  and 
this  is  perhaps  the  most  valuable  section  to 
the  beginner. 

Radio  Receiving  for  Beginners,  by  R.  T.  Snod- 
grass and  Victor  F.  Camp.  New  York,  1922,  The 
Macmillan  Co.,  100  pages,  pocket  size,  5x7  inches, 
bound  in  cloth.  Obtainable  through  the  Wireless 
Press,  326  Broadway,  New  York  City. 

What  Radio  Means  to 
the  Blind 

( Continued  from  page  45) 

A very  similar  situation  is  to  be 
found  in  the  Maine  Institution  for  the 
Blind,  Portland,  whose  superintendent, 
W.  E.  Travis,  says: 

We  are  contemplating  the  installation  of  a 
receiving  set  and  are  keenly  interested  in  the 
projeot,  feeling  that  it  will  increase  the  ave- 
nues of  information  from  which  the  blind 
may  learn  what  is  going  on  about  them. 

In  the  meantime,  while  the  blind  are 
happily  listening  in  increasing  num- 
bers daily,  some  of  them  who.  are 
talented  in  various  ways,  principally 
musically,  have  sung  or  played  for  the 
radiophone.  One  of  the  first  such  in- 
stances was  last  Fall,  when  during  the 
New  York  Electrical  Show,  the  radio 
station  of  the  National  Amateur  Wire- 
less Association  broadcasted  nightly 
concerts,  two  blind  boys,  violinist  and 
pianist,  performed.  Since  then  many 
others  have  been  “put  on  the  air,”  in 
practically  every  station.  KHJ,  in  Los 
Angeles,  last  May  gave  an  entire 
evening’s  program  with  the  aid  of  blind 
musicians. 

Lack  of  the  necessary  funds  hampers 
nearly  every  asylum,  home,  workshop 
and  institution  for  the  blind.  They  all 
want  radio  apparatus,  for  they  know 
its  unsurpassed  advantages.  Most  of 
them  work  on  a narrow  budget,  barely 
sufficient,  even  when  increased  by  local 
philanthropists,  to  cover  the  operating 
expenses,  and  the  expenditure  of  a few 
hundred  dollars  extra  for  a radio  set 
with  a loud  speaker  is  beyond  them. 
For  from  $275  to  $300  it  should  be 
possible  to  provide  apparatus  suitable 
for  the  average  home  for  the  blind ; 
maintenance  of  course  is  minor,  con- 
sisting of  keeping  the  battery  charged 
and  buying  a new  bulb  occasionally. 

The  blind  present  an  extraordinary 
field  for  the  radio  fan’s  charity. 

The  Wireless  Age,  will  see  that 
money  or  instruments  given  are  divided 
among  institutions  in  all  parts  of  the 
country. 
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Type  224 — Price  $35 


Tuska  Regenerative  Tuner  (Licensed 
under  Armstrong  Patent  No.  1,113,- 
149)  Ready  for  Tube,  Phones,  and 
Battery.  The  ideal  outfit  for  expert 
or  beginner.  Two  knobs — one  for 
wave  length,  the  other  for  amplify- 
ing. Wave  length  range  15(1-650 
meters.  Type  224  has  stood  the  test 
of  public  trial. 


Dealers  write  your  nearest  jobber. 


IMMEDIATE 

DELIVERY 

OF 

SIMPLEX  PANEL  UNITS 
and 

UNMOUNTED  VARIOMETERS 
AND  VARIO-COUPLERS 


For  Sale  by  all  Dealer* 

Simplex  Radio  Co. 

1013-15  Ridge  Are.  - Philadelphia.  Pa. 


2nd  Edition 
Now  Ready 
for 

Delivery 

A complete  UP-TO-DATE  list  of  American 
Amateur  Stations. 

A complete  UP-TO-DATE  list  of  Broadcasting 
Stations  and  Special  Stations. 

Notes  on  Construction  of  Receiving  Set  and  Cali- 
bration of  Receiving  Set  without  the  use  of 
Wavemeter. 

Price  $1.°° 

Dealer a write  for  price* 

WIRELESS  PRESS,  326  Broadway,  New  York 


directory) 

AND  CALL  BOOK 


Send  Sc  for  New  Tuska  Catalog  No.  3 

The  C.  D.  Tuska  Company 

3 Bartholomew  Are.,  Hartford,  Conn. 


Who’s  Got  A 
PARAGON  RA  6 

in  good  condition  they  want  to 
trade  for  a brand  new  PARA- 
GON RA-10? 

We  need  an  RA  6 for  show 
purposes  and  will  give  a new 
RA  10  for  the  first  RA  6 deliv- 
ered to  us  in  good  condition. 

ADAMS -MORGAN  CO. 

Upper  Montclair,  N.  J. 


RADIO  CABINETS 


Hard  or  soft  wood.  Ma- 
hogany or  Walnut  Finish, 
manufactured  according 
to  your  specifications. 
Wooden  parts  for  Radio 
Outfits,  including  Vario- 
meters and  Couplers. 


Send  us  Sample 
or  Blue-print 
For  Estimate 


DEALERS  AND  JOBBERS 

If  you  want  our  fight  posters  and  other 
advertising  matter  mail  your  name  and 
address  to  us  at  once. 

WIRELESS  PRESS,  INC. 

326  Broadway,  New  York  City. 


BOGERT  & HOPPER,  Inc. 

65  Barclay  Street 
NEW  YORK  CITY 


Telephone 
Barclay  7416-7 
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WHY  purchase  quality  instruments  and  then  install  inferior 
small  parts?  In  order  that  you  may  use  throughout  in  the 
construction  of  your  set  General  Radio  quality  products,  we 
are  now  prepared  to  supply  you  with  the  same  switches,  binding 
posts  and  other  parts  as  used  in  the  assembly  of  our  own  complete 
instruments. 

SEND  FOR  DETAILED  LIST  IN  BULLETIN  9U-W 

GENERAL  RADIO  COMPANY 

MASSACHUSETTS  AVE.  AND  WINDSOR  ST. 
CAMBRIDGE  39  MASSACHUSETTS 

Standardize  on  General  Radio  Equipment  Throughout. 

Carried  by  Leading  Dealers 


The 

A.  B.  C. 

OF  WIRELESS 

By  Percy  W.  Harris 

( Editor  of  CONQUEST,  The  British  Magazine  of  Popular  Science) 

Price,  30° 

The  BOOK  for  the  “Man  in  the  Street” 

This  wonderful  little  book  has  been  specially  prepared  for  those  who 
are  desirous  of  getting  a good  knowledge  of  Wireless  without  delving 
into  intricate  text  books 

No  technical  expressions  to  puzzle  over. 

No  hard  thinking  to  be  done. 

No  mathematical  formulae  to  be  elucidated. 

What  is  Wireless?  How  Does  It  Work  ? 

THE  A.  B.  C.  WILL  TELL  YOU 

An  evening  spent  in  reading  this  book  will  put  you  in  a position  to 
appreciate  to  the  full  the  wonders  of  the  latest  and  greatest  of  sciences 

THE  WIRELESS  PRESS,  Inc. 

326  BROADWAY  NEW  YORK 


KLOSNER 


Vernier 

RHEOSTAT 


TTWERY  TUBE  yeu  have  de- 
■Lj  serves  a Kletnar  Vernier 
Rheestat.  The  Kleaaer  WIRE 
WOUND  feature  preducas  a 
lew  startlm  current  preventing 
euddea  strain  and  thereby  pre- 
. leminf  the  life  ef  the  tube. 

The  Kloener  provides  mi- 
crometer adjustment  for  your 
critical  detector  tubes.  One 
•Ingle  knob  controls  both  rough 
and  vernier  adjustments.  It  la 
unsurpassed  for  loudest  recep- 
tion of  telephone  and  CW.  and 
Is  essential  for  detector  tubes 
of  radio  frequency  amplifica- 
tion. Awarded  the  New  York 
Evening  Mall 'a  Certificate  of 
Excellence.  Insist  on  the  gen- 
uine— made  only  by  the  orig- 
inators. Look  for  the  name 
"Kloener"  moulded  on  the 
base.  The  cast  is  no  more 
than  for  other  Rheostats  with- 
out these  exclusive  features. 

At  your  dealer  or  tend  for 
interesting  literature.  Kloe- 
ner Improved  Apparatus  Co., 

Dept.  W..  2024  Boston  Road. 

New  York  City. 

DEALERS : This  is 

the  fastest  moving  rheo- 
stat on  the  market.  It 
is  stocked  by  all  leading 
jobbers.  Get  your  supply 
from  them. 

one  single  knob 
no  sudden  strain 


$1-50 


AJ  RADIO  SERVICED 

INC. 

80  Washington  Street 

NEW  YORK 

RADIO  DISTRIBUTORS  of  all 
standard  makes  of  apparatus. 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by 


August,  1922 


THE  WIRELESS  AGE 


99 


3000  Ohm  Sets,  $4.50 

2000  Ohm  Sets,  $4.00 
1000  Ohm  Sets,  $3.50 

Pin*  20c  for  Pottage  and  Insurance 
Satisfaction  Guaranteed  or  Money 
Back 


We  mail  phones  the  day  your  order 
arrives.  Every  pair  tested,  matched, 
and  guaranteed  as  sensitive  as  $8 
to  $10  phones.  We  have  no  agents 
or  dealers.  By  ordering  direct  you 
save  dealer’s  profits— circular  free. 

TOWER  MFC.  CO.,  Brookline,  Mass. 

21  STATION  STREET 


86,960  NAMES 

Increase  your  sales  by  placing  your  product  be- 
fore the  following  firms  and  individual*  who  are 
Interested  In  everything  In  Radio. 

310  Radie  (Naaufanturen  la  the  U.  8.  $8.00 
650  Radio  Supply  Jabbers  la  the  U.  8...  5.00 

6,500  Retail  Radie  Dealers  la  the  U.  8...  35.00 

5.000  Amateur  and  ether  owners  of  radio  ap- 
paratus   10.00 

25.000  Amateur  and  other  owners  of  radio  ap- 
paratus   40.00 

50.000  Araatour  and  other  owners  of  radio  ap- 
paratus   75.00 

These  name*  and  addressee  have  Just  been  com- 
piled and  If  used  while  they  are  now  new  and  up- 
to-date  will  guarantee  them  98%  correct  and  will 
refund  postage  on  all  mall  returned  as  undellrer- 
able  If  less  than  98%.  Remit  with  order. 


SUBSCRIPTION  AGENCY 
1021  Carriafltea  Street 
Janesville,  Wisconsin 


10<.  CHARGES  RADIO  & AUTO 
STORAGE  BATTERIES  wTth°an 
F-F  BOOSTER 

The  Pioneer  Charger.  Is 
it  not  gratifying  to  feel 
Your  Radio  Batteries  will 
never  Fail  and  that  you 
ore  Always  Ready  to  Re- 
ceive All  Radiophone 
Broadcast  Music.  Sermons 
and  News,  never  having  to 
be  careful  of  or  tell  Friends 
Your  Batteries  are  dead? 
F-F  BATTERY  BOOST- 
ERS Charge  Automatically 
and  Operate  Unattended. 
Screw  Plug  in  Lamp  Socket. 
Snap  CUPS  on  BATTERY 
ml  >1  Terminals  and  see  the 

Charges  Auto  and  Radio  Balleries  gravity  ceme  up.  Beth 
Waves  #f  Current  are  Rectified  thru  Adjustable  and  Easily 
Renewable  Infusible  Carbon  Electrodes,  which  Maintain 
a Constant  Efficiency  and  Last  thousands  ef  hours.  Also 
Charges  Batteries  right  in  Autos.  No  Skill  is  Required. 
AMMETER  shows  Current  Flowing,  eliminating  Guess  Work. 
COMPLETE.  COMPACT.  SELF-CONTAINED.  PORTABLE 
AUTOMATIC  CHARGING  UNIT.  F-F  BATTERY 
BOOSTERS  are  Full  Wave  Automatie  Magnetic  Rectifiers  for 
105-125  Volt.  60  Cycle  A.C.  Current.  POPULAR  PRICES: 
Type  6 charges  Radio  "A"  6 Volt  Battery  at  6 amperes  $15 
Type  B charges  Radio  "B"  Batteries  Up  to  120  Volts  $15 
Type  A-B  charges  Both  Yeur  **AAB”  Radio  Batteries  $20 

Type  12  charges  12  Volt  Battery  At  5 amperes $15 

Type  166  charges  6 Volt  Battery  At  12  amperes $24 

Type  1612  charges  12  Volt  Battery  At  7 amperes $24 

Type  1626  is  a Combination  of  Both  Types  166  A 1612  $36 
The  Larger  Types  are  fer  heavy  Batteries,  or  where  time 
is  limited.  Shipping  Weights  Complete  II  te  15  Pounds. 
PURCHASE  from  Your  Dealer,  or  Send  Check  for  Prompt 
Express  Shipment.  If  via  Parcel  Post  have  remittance  include 
Postage  and  Insurance  Charges.  Or  have  us  Ship  TYPE 
desired  C.O.D.  Other  F-F  BATTERY  BOOSTERS  Charge 
Batteries  from  Farm  Lighting  Plants  and  D.  C.  Circuits. 
For  GROUP  CHARGING  use  our  Full  Wave.  Automatic  F-F 
ROTARY  RECTIFIERS  of  12  Battery.  8 Ampere  Capacity. 
ORDER  Now,  Or  WRITE  Immediately  for  FREE  ROTARY 
A RADIO-AUTO  BOOSTER  Bulletins  34  A 34A. 

The  France  Mfg  Co. 


Guards  Your 
Radio  Like 
A Sentinel, 
Day  and  Night 


EVERY  lightning  flash  fills  the  air  with  static 
which  has  potential  dangers  to  radio  and  home 
unless  they  are  protected  by  the  BRACH  Va- 
cuum Lightning  Arrester.  This  unfailing  sentinel 
requires  no  attention — it  is  on  the  job  all  the  time, 
does  not  have  to  be  switched  and  cannot  become 
grounded.  The  action  is  like  that  of  a safety  valve  in 
a steam  system. 

The  Brach  Arrester  is  made  in  two  types.  Type  200 
used  either  indoors,  or  outdoors  if  housed.  Type  223 
for  outdoor  service  only. 

Both  types  are  built  up  to  a standard,  not  down  to  a price 

The  Brach  Arrester  has  been  used  successfully  for  16 
years  on  railway  signal  systems,  the  New  York  and 
other  fire  alarm  systems  and  by  the  U.  S.  Army. 
Skilled  engineers  know  its  value  and  specify  it. 

Listed  by  the  Underwriters’  Laboratory. 

Sold  by  leading  dealers  everywhere 

L.  S.  BRACH  MFG.  CO.,  Newark,  N.  J. 

16  Years  Specialists  In  Lightning  Protective  Apparatus 


LEARN  THE  CODE 

THIS  SUMMER. 

Get  all  the  fun  there  is  to  be  had  from  your  wireless  set.  Learn  to 
read  the  dots  and  dashes  and  double  your  pleasure. 

The  Mar  coni- Victor  Records 

Provide  the  ideal  instruction. 

SIX  DOUBLE  FACED  RECORDS-TWELVE  LESSONS 


From  the  alphabet  to  press  and  code  work.  Actual  operating  condi- 
tions reproduced.  Satisfaction  guaranteed. 

Price:  $5.00  per  set 


Wireless  Press,  Inc. 


326  BROADWAY 
NEW  YORK 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by  ^.ooQle 


100 


THE  WIRELESS  AGE 


August,  1922 


To  Get  the  Most  from  Your 

Radio  Set  Use  “A”  and  “B” 


WESTINGHOUSE 

RADIO 


t BATTERIES  « 


The  Westinghouse  “A”  is  a special 
radio  battery,  made  with  a heavy 
plate  and  separator  to  insure  long 
life.  It  furnishes  just  the  type  of 
strong,  steady,  constant  current  of 
low  voltage  that  radio  reception 
needs.  It  will  stand  continuous  use 
without  getting  “tired.” 


The  Westinghouse  “B”  is  the  best 
answer  yet  found  for  “B”  battery 
problems.  With  occasional  recharg- 
ing it  will  be  constantly  full  of 
energy  and  will  last  indefinitely. 


It  is  noiseless,  clarifies  the  signals, 
“ The  Best  Westinghouse  does  not  polarize.  Its  adjustable 
can  build."  contact  gives  adjustable  voltage  by 

which  you  can  take  the  howl  out  of 
your  vacuum  tube. 

Don't  let  inef ficient  batteries 
spoil  your  radio  pleasure.  Get 
Westinghouse  “A”  and  “B” 
from  your  radio  dealer  or  call 
on  the  nearest  Westinghouse 
Battery  Service  Station. 


14Y*  in.  long 
2x/g  id.  wide 
3Ya  id.  high 


WESTINGHOUSE 
UNION  BATTERY  CO. 

Swissvale,  Pa. 


Novo 


FOR  RADIO 

22J4-45  & 105  VOLTS 


NOISELESS 

DEPENDABLE 

GUARANTEED 


ASK  YOUR  DEALER 


NOVO.  MANUFACTURING  CO. 

4-24-4-38  W.  33Cd  ST. 

NEW  VO  R K 

531  SO.  DEARBORN  ST..CHICAGO. 


wmmmBB 


RADIO  “A” 

BATTERIES 

Built  Right  Since  1903 
WITHERBEE 

STORAGE  BATTERY  CO.,  Inc. 

234  W.  55th  St.  New  York  City 


Head 

Receiver* 


HIGH  GRADE 

WIRELESS  APPARATUS 

American  Electric 


company 

State  and  84  tk  Streets,  Cktcaffo,  U.  S.  A. 


IMk-lit* 

WIRELESS  “B”  BATTERIE 
Are  Quality  Batteries  Different  From  The  Ordinary 

They  are  made  of  Seamless  Cells.  Every  one  is  carefully 
tested  for  noiseless  operation  before  leaving  the  factory  and  is 
guaranteed  to  give  longer  life  and  better  service  than  any  other 
battery  made. 

Send  today  for  prices  and  full  particulars  about  this  BETTER 
Battery. 

The  Usona  Manufacturing  Company,  Inc. 

ONE  HUDSON  STREET 

TOLEDO  NEW  YORK  CITY  SAN  FRANCISCO 
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Always  InnUt  upon  Kftting 

ARLINGTON  NAA  TESTED 
Radio  Crystals 

The  original  Tested  Min- 
erals Galena,  Silicon  or 

Goldlte  *c. 

Mounted  In  Brass  Cap.  .40c. 
THE  NEWMAN-STERN  CO. 
Cleveland,  O. 


When  yon  see  the  name 
Teagle  on  a radio  Instru- 
ment yon  know  that  It  Is  a 
BETTER  piece  of  ap parti- 
tas. Send  for  catalog. 


cagic^ 

LINE  M 

JXZ 


Tmaglm  Radio  Division  of 


NEWMAN -STEPN  CO-CLEVELANDL  OHIO 


Ran  wood 

“Universal”  Condenser 
An  assembly  of  mica 
washers  and  thin  copper 
plates.  Can  be  used  for 
grid,  phone,  filter,  anten- 
na, tapped  or  variable 
condenser.  Standard  set 
of  six  plates  and  ten 
washers  capacity  7C- 
.005  mfd.,  per  set 
Extra  set  of  ten  plates 
and  ten  washers,  giving 
additional  capacity  of 
approximately  .005  mfd., 
per  set  40c 


Ask  for 

“ Ben  wood  Parts” 

IT  pays  to  be  careful  in  the 
selection  of  every  part  that 
goes  to  make  up  your  set — 
a few  cents  saved  on  mediocre 
parts  may  completely  ruin  the 
operation  of  the  best  set  made. 
You  can  depend  on  “Benwood” 
products — a few  are  shown  on 
this  page — ask  your  dealer  to 
show  them  to  you,  or  if  he 
cannot  supply  you,  order  direct 
by  mail. 


Bauwood  V.  T.  Socket 
Solid,  highly  polished, 
molded  Bakelite.  For 
either  base  or  panel 
mounting.  Firmly  holds 
any  standard  four-prong 
vacuum  tube.  Elimin- 
ates ground  hum  and 
noises  in  operation  of 
amplifiers.  Terminal  parts 
plainly  marked.  #1  nA 
A good  buy fLUU 


Use  Discretion 

IN  BUYING 

and  prmcludm  ths  possibility  of 

POOR  RESULTS 

We  carry  only  standard 
equipment  of  recog- 
nized quality.  Appara- 
tus guaranteed  by  the 
manufacturers  and  en- 
dorsed by  us.  Consult 
us  before  purchasing. 

Use  the  nearest  store 

Western 
Radio  Electric  Co. 


637  So.  Hope  St. 

Los  Angeles 


1200  Franklin 
Oakland,  Cal. 


Operating 

KOG — Los  Angeles 


Banwoad  Variable  Condenser 
Note  the  improved  station- 
ary plate  design — this  con- 
denser has  the  greatest  cap- 
acity for  overall  size  of  any 
variable  condenser  made. 
Single  bearing,  wiping  con- 
tact assures  positive  con- 
nections. Heavy  aluminum 
plates  will  not  bend  or 
buckle.  Bakelite  ends.  43 

fig-  :ool‘.ntfd:....$4.50 


Banw—d  Audio  Transformer 
Completely  sheathed  in  metal 
— gives  full  4 to  1 amplifica- 
tion without  howling  or 
squealing.  Base  is  2H”  x 
3H",  height  only  2 inches — 
ideal  for  either  base  or  panel 
mounting.  Core  is  best  la- 
minated steel  giving  highest 
transference  of 
energy.  Each 


Ban  wood  Bakelite  Dial 

Solid  Bakelite  throughout — 
highly  polished.  Has  extra 
large,  tapered  knob  which 
fits  the  fingers  perfectly. 
The  Knurling  is  particularly 
fine  and  sharp.  Graduated  O’ 
to  100°,  all  markings  dearly 
defined  in  white  and  stamp- 
ed into  the  solid  Bakelite — 
won’t  wear  off.  Stops  on  re- 
verse side  prevent  turning 

too  far. 

BC-7 — Dial,  4”  tl  7C 

diariL,  each ▼ 

BC-8— Dial,  3 y4"  *1  Itfl 

dUun.,  each 


DEALERS:  Write  or  wire  for  our  attractive 
dealers'  discounts  on  radio  apparatus  we  manu- 
facture— ready  for  immediate  shipment.  New 
price  and  discount  sheet  just  issued. 


CATALOG:  Send  10c.  in  stamps  for  The 

Benwood  Catalog  and  Price  List,  also  complete 
catalog  and  price  list  of  DeForest  Radio  Equip- 
ment. 


Uhe 


INC. 


WORLD-WIDE  MAIL  ORDER  SERVICE 


11 12  OLIVE  ST.  ST.  LOUIS,  MO. 


High  Speed  Wireless  Transmitter 
idprord  VIBROPLEX 

Martin 

Transmits  wireless  signals  at  any  desired  speed.  Easy  to  operate.  Enables  you 
to  quickly  and  easily  qualify  as  a first  class  wireless  sender.  Holds  all  speed  and 
long-distance  sending  records.  Used  by  amateurs  and  wireless  operators  in  every 
part  of  the  world.  No  wireless  set  complete  without  this  HIGH  SPEED  WIRE- 
LESS TRANSMITTER.  More  than  85,000  in  daily  use. 

Equipped  with  Improved  Trunnion  Lever,  and  Extra  Heavy  Contact  Point. 

Throughout. 

Shipped  Anywhere  on  Receipt  of  Price 

JAPANNED  BASE SIT  NICKEL-PLATED  BASE SIB 

Remit  by  Money  Order  or  Registered  Mall 
Ordsr  Dirsct  From 

THE  VIBROPLEX  CO.  Inc.,  Dept.  WA.  825  Broadway,  NEW  YORK 


The  Vlbroplex  la  uaed  by  Code  In- 
atrnctora  ot  Radio  Inatttute  of  Am- 
erica, (formerly  Marcoal  Institute), 
America’s  Foremost  School  for  In- 
struction In  Radio  Telegraphy,  In 
Teaching  Code  Reception. 

The  Vlbroplex  la  Sold  on  an  Iron- 
Clad  Gnarantee  of  Complete  Satis- 
faction. 

J.  E.  ALBRIGHT 
President 
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TRADE  MARK 
REGISTERED 


“Sa  Om” 

We  have  complete  stocks  of 
C W and  spark  transmitting  ap- 
paratus, parts  and  supplies. 

The  Famous  Grebe  Receivers 
are  our  specialty. 

We  carry  only  the  best  in  ama- 
teur Radio  Equipment. 

Order  from  your  dealer. 


PHILADELPHIA  WIRELESS  SALES  CORPORATION 

Formerly  Philadelphia  School  of  Wireless  Telegraphy 

1533  PINE  ST.  PHILADELPHIA,  PA. 


NOW  IN  STOCK 

Year  Book  Wireless  Telegraphy,  1922 

Price  $6.00 

WIRELESS  PRESS,  Inc.,  326  Broadway,  New  York 


T F QUALITY  counts,  bear  in  mind  that  Ace  equipment  speaks 
for  itself.  An  Ace  type  TRU  Concert  Receptor  can  be  placed 
in  your  parlor,  and  is  in  a class  with  your  piano  or  finest  phonograph. 


$50. 


$50. 


Licensed  under  Armstrong 
Patent  No.  1,113,149 

For  electrical  efficiency  we  claim  our  TRU  to  be  equal  or  superior  to  any  similar 
equipment  now  on  the  market. 

A very  important  point  to  be  considered  in  purchasing  a Concert  Receiver  is  the 
proposed  change  of  wave  lengths  of  broadcasting  stations.  The  majority  of  Radio 
receivers  now  on  the  market  would  be  worthless  should  this  change  be  effected.  Our 
receiver  is  arranged  for  immediate  adaptation  to  this  change  by  even  a most  inexperi- 
enced person. 

Belter  investigate — we  have  literature  for  the  asking. 

THE  PRECISION  EQUIPMENT  COMPANY 

2437-39  Gilbert  Ave.  Cincinnati,  Ohio. 


Points  the  Way  To 
Better  Insulation 

Radio  Department 

HOPEWELL  INSULATION 
& MFG.  CO. 
HOPEWELL,  VA. 


.fOT-  KELSEY  CORPORATION 
BAHOnCIFRKNT 

40Z1  Wwt  KbuWtt.  Chtc<*o  III. 


Saves  time,  labor  and  is  accurate 

“PREPARED  RADIO 
MEASUREMENTS” 

By  R.  R.  Batcher 
Price  S2.00 

WIRELESS  PRESS,  Inc. 
326  BROADWAY  NEW  YORK 
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PARAGON 

the  PIONEER 

1915  First  regenerative  receiver  ever  manufactured  bore  the  name  PARAGON. 

1916  First  Trans-continental  Amateur  Reception  (New  York  to  California;  not  pre-ar- 
ranged) effected  with  a PARAGON  Type  RA-6  Receiver. 

1916  First  Trans-continental  Amateur  Transmission  (New  York  to  California;  not  pre- 
arranged) effected  by  PARAGON  designed  transmitter. 

1917-1918  PARAGON  acknowledged  supreme  on  Western  Front. 

1921 — First  Trans-Atlantic  Amateur  reception  effected  with  PARAGON  receiving  equipment, 
at  which  time  27  different  amateurs  scattered  thruout  the  Eastern  section  of  the 
United  States  registered  signals  at  Ardrossan. 

THERE’S  A REASON 

ADAMS-MORGAN  CO. 

Manufacturers 

UPPER  MONTCLAIR,  N.  J. 


WARNING  ! 

While  we  try  to  adequately 
supply  the  newsstand  demand 
for  The  WIRELESS  AGE  the 
safe  way  of  getting  your  copy 
is  to  give  to  your  newsdealer  a 
standing  order  or  place  your 
yearly  subscription  with  him. 
Now  is  a good  time  to  do  it. 


Home  Course  of  Radio  Training 

This  new  home  course  of  radio  training,  which  has  been  developed  for  the  benefit  of  those  who  cannot  attend  the  Institute  personally. 


commercial  radio  equipment,  including  arc  and  tube  transmitters.  It  also  includes  the  same  text  books  used  in  the  Institute  classes,  as  well  as 
a busier  set  of  greatly  improved  design  with  a variable  automatic  transmitter  for  code  practice. 

The  graduates  of  the  Radio  Institute  of  America  enjoy  a great  and  exclusive  advantage  in  the  close  connection  existing  between  the 
Institute  and  the  Radio  Corporation  of  America,  the  world’s  largest  radio  manufacturing  and  commercial  radio  company. 

Prominent  executives  in  the  radio  field  are  former  students  of  the  Institute.  The  Radio  Corporation  employs  thousands  of  men,  in  its 
executive  departments,  on  ships  and  at  shore  stations  and  in  factories  and  laboratories.  A large  percentage  of  these  men  are  graduates  of 
the  Institute. 

The  Radio  Institute  of  America  has  been  an  established  and  successful  institution  for  over  fifteen  years.  The  year  round  average  at- 
tendance in  its  classrooms  is  now  298  students  per  month.  It  has  trained  over  6,000  men,  96%  of  whom  have  successfully  engaged  in  this 
new  branch  of  science  and  industry. 

You,  too,  can  be  successful  in  this  new  field  if  you  properly  train  yourself  by  means  of  the  Home  Study  Course  of  the  Institute.  Radio 
offers  an  unlimited  opportunity  for  future  advancement — why  not  take  advantage  of  it?  Write  for  our  booklet  and  further  details — NOW. 


326  Broadway 


BOUE  STUDY  DIVISION 

RADIO  INSTITUTE  OF  AMERICA 

(Formerly  Marconi  Institute) 
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You  are  urged  to  investigate  the  ADVANTAGES  offered  by 
the  EASTERN  RADIO  INSTITUTE,  New  England’s  OLDEST, 
LARGEST  and  BEST  EQUIPPED  radio  school.  Successful  grad- 
uates are  found  in  responsible  radio  positions  all  over  the  world. 
Why  not  be  one? 

REMEMBER:  Our  ORGANIZATION  with  YEARS  of 

PHENOMENAL  EXPERIENCE  and  SUCCESS  is  behind  every 
man  who  enrolls ! 

“Ask  any  man  in  Radio — he  will  tell  you!” 

Our  illustrated  prospectus  for  the  asking. 

F.  D.  PITTS,  Director. 


KQV — Pittsburgh,  Pa. — Broadcasting  Stations— Washington,  D.  C. — WMU 


Dependable  Radio  Equipment 

All  orders  with  remittance  promptly  delivered.  Post  or  Express  paid. 
Always  a large  and  varied  stock  of  most  modern  and  reliable  Radio  Equip- 
ment and  Parts. 


Stromberg-Carlson 
No.  2-A  Headset 


(tmmodiaf  Dmliomrima  on  All  Items  Listed) 


Aeriola  Senior  Westinghouse  Receiver $ 65.00 

Aeriola  Grand  Westinghouse  Receiver 325.00 

De  Forest  Radiohome  Set  DT  700  less  Bat- 
teries, Bulbs  and  Headset  36.00 

Deforest  2-stage  Amplifier  DT  800  less  Bulbs 

and  Batteries  35.00 

Simplex  Variometers  5.00 

King  Amplitone  Horns 12.00 

Holtzer-Cabot  Headset  7.50 

UV  201  Radiotron  Amplifier  Bulbs,  each....  6.50 

No.  766  Eveready  VT  Batteries,  each 3.00 


Gould  6 volt,  60-80  ampere  Storage  Batteries  19.00 


$7.50 


Enclose  Certified  Check  or  P.  O.  Money  Order 
with  Orders. 


DOUBLEDAY- HILL  ELECTRIC  CO. 

WASHINGTON,  D.  C.— Dealer,:  Write  for  Discount — PITTSBURGH,  PA. 


HORNE 

Radio 


Products 


are  stocked 
by  leading  jobbers 


The  Famous  No.  315  Series 

Variometers 


possess  the  following  exclusive 
features: 

1.  Adjustable  Clips,  convenient  for 
either  panel  or  table  mounting. 

2.  A specially  prepared  rigid  stator, 
winding  with  a minimum  of  di-elec- 
tric. 

3.  Direct  flexible  leads — no  wiping 
contacts. 


4.  Convenient  nickel-plated  binding 
posts. 


Distributed  by  the  IsadlM  N.w  Y,rt  aad  Bustea 
Jabbers  ud  tbu  DaVaau-Bartllsi  C*.,  Dstralt: 
United  Radi,  & Elettrio  C.,  Chlcal,;  HartzsII- 
gales  Cs..  Huatlaitu,  W.  Ya.:  Cuter  Elaatrl. 
Cs..  Attests;  Atlantic  Radio  Sales  Cs.,  Dallas 
sad  ths  0-8  Radis  Cs..  Osulw. 


HORNE 


Manufacturing  Co. 

Grn.  Offices:  Hudson  Terminal  Bide. 

30  Cbursb  Strut  Nos  Yart  City 

Factory  and  Works:  Jersey  City,  N.  J. 


RADIO 

and  other  Electrical  Inventions  pa  ton  tod 

MASON,  FENWICK  & LAWRENCE 

Patant  Lawyar* 

Woo  bins  ton,  D.  C.  Established  1M1. 

We  have  with  ne  four  late  members  of 
the  Examining  corps  of  tho  United  States 
Patent  Office.  Correspondence  Invited. 

Other  offices : New  York,  Chicago,  Denver, 
Seattle. 

Trade  marks  registered  in  United  States 
and  foreign  countries. 


1920  Year  Book  Wireless  Tele- 
graphy and  Telephony  - $4.00 

WIRELESS  PRESS,  Inc. 

326  Broadway  New  York  City 
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“Read  ’Em” 


Binding  Posts 


17  Styles 


B— Battery  — 
Plato 


PrlaMry 

Grid 

Filmaaat 


o 

© 


) 

i 


A Paalthn  iri  ■ N.trtly.  MM  Part 

Packed  in  Carton * 
25  or  50  Each  Style 


© 

! © © 


© 

A <fi 

w 

I A 
F O 

p _ A 

’ ® ® 


Quality 


The  quality  built  into  every  post  is 
consistent  with  the  high  Marshall- 
Gerken  standard.  “Read  ’Em" 
binding  posts  are  a distinct  aid  to 
correct  hook-up  and  add  materially 
to  the  appearance  and  efficiency  of 
any  set.  They  are  standard  with 
discriminating  users. 

Write  for  Bulletin 


Cffie  MarshaJJ-Gerhen  Co, 

.QuaA'tjy  JZO  Products 


MANUT'ACTUIZEl^S—jDISTRIBUTORS 

Toledo,  OH io,  C/.S.*A>. 


Price  $12.00 

F.  O.  B.  New  York  City 


'[NTS®? 


rf*cTH£™ 


£3*010 


[ 


Pats 

Pend’g 


Compare 
It  with 
ANY. 
IT 

SPEAKS 

FOR 

ITSELF. 


NOTICE:  All  lofrinisrt  ef  this  d«. 
vIm  will  b«  vifloreutly  prtsasutod 


Listen  to  the  Concerts,  News,  and  Dance  with  a 
KING  “AM-PLI-TONE” 

Just  slip  your  head  phones  on  the  “AM-PLI-TONE”  and  you  and  your 
friends  will  be  SURPRISED.  Polished  Cast  Aluminum  Body  with  Nickel 
Plated  Base  and  Horn.  No  Sheet  Metal  is  used,  the  “Tinny”  Sound  is  Left 
Out.  The  VOLUME  is  DOUBLED  because  TWO  head  phones  are 
blended  into  one  POWERFUL  tone. 

A BIG  HIT,  A BIG  SELLER  AND  IMMEDIATE  DELIVERIES. 
DEALERS  AND  DISTRIBUTORS,  WHAT  MORE  CAN  YOU  ASK? 

Write  today  for  territory 


THE  KING  AM-PLI-TONE 


82  Church  Street,  New  York  City. 
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The  Condenser 
With  a Conscience 


The  “Standard**  Condenser 
Th«  superiority  of  design  and  craftsmanship  will 
Instantly 

APPEAL  TO  THE  CRITICAL  USER 
Furnished  from  stock,  fully  assembled  and  tested,  at 
LESS  THAN  PRE-WAR  PRICES. 

11  plates  $2.3$  23  plates  $245  43  plates  $3.60 

Sent  prepaid  east  of  Mississippi  on  receipt  of  price. 
For  Western  States  and  to  Colonies  add  iOe;  for 
Canada,  25e. 

FULLY  GUARANTEED 
Money  back  If  not  satisfied.  Just  return  by  Insured 
Parcel -Poet  within  5 days. 

ALUMINUM  HORNS 
Superior  In  sound,  ready  for  attaching  to  your 
RECEIVER— $12.00  each.  f.  o.  b.  New  York. 

We  can  also  furnish  In  any  desired  quantity— Con- 
denser Parts,  Variometers  and  parts.  Horns,  Sockets 
1-2-3  mounting.  Switches.  Jacks.  Plugs. 

All  of  hlgheat  '‘standard"  quality  at  the  right  price. 

STANDARD  RADIO  PRODUCTS  CO. 

207  Fulton  Street  - - Now  York 


Wireless  Operators  Wanted 

LEARN  WIRELESS  Spare  Time 

The  demand  for  experts  exceeds  supply.  Pays  big  sal- 
arlea,  $125  to  $250  a month  to  $10,000  a year  and  more. 

Our  home  course  will  make  you  an  expert  operator  In 
shortest  possible  time.  Instruction  by  radio  experts.  We 
girt  you  Beat  Theory.  Text- Books  and  Two  Instru- 
ments Free,  the  wonderful  Omnlgraph  used  by  U.  8. 
Gov't  In  examinations  for  license — and 

FREE  %7  Radio  Phone  Code  Set 

Given  Free  with  Professional 
Course 

Special  Low  Cost,  Qulek,  Simple 

Amateur  Wireless  Course 

Qualifies  You  for  Amateur  Li- 
cense. Send  for  booklet.  "How  to 
Become  a Wireless  Operator." 

The  famous  New  York  Wirelea.  In.titnte 
LEARN-O  GRAPH  154  F Nassau  Street 

Code  Sender  New  York,  N.  Y. 


FREE 


' 

i 
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A MAGAZINE  DEVOTED 
TO  AMATEUR  WIRELESS 

Official  Organ:  . I median  Radio  Relay  League 

New  Developments,  C W.  T ransnu&fion, 
Vacuum  Tube  Circuits,  Regenerative 
Receivers.  Underground  ana  Loop 
Anlenn.is.  Rarliotelephony;  Relaying, 
Operating  Department  Work,  all 
A.R.R  L News;  Humorous  Stories  by 
The  Old  Man.  All  these  and  many 
more  are  included  in  QST. 

SPECIAL  TRIAL  OFFER 

Regular  price  $2.00  per  year,  20  cents 
per  copy.  Introductory  rate:  7-months 
subscription  for  5 1 and  attached  coupon. 

PIN  A DOLLAR  BILL  TO  COU  PON 
AND  MA1U  IT  TODAY  l 


I 

I 

■ 

I 

: 

■ 
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RETURN  COUPON 
American  Radio  Relay  League, 

Hartford,  Conn. 

Enclosed  find  $ I ; please  enter  my  trial 
subscription  to  QST  for  7 months. 


Name  .. . 
Address 
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Radak 

U6ui  of r 


T ype  R Z Radak  Receiving 
Set,  Clapp-Eastham' s 
newest  achievement 

K (Licensed  under  Armstrong 
U.  S.  Pit.  1.U3.H9) 


Radak 

Trade  Mark  Reg.  U.  S.  Patent  Office 

Means  Simplified 


CLAPP-EASTHAM’S  long  career  in  engineering  and 
manufacturing  has  been  devoted  to  Radio  exclusively. 
Its  constant  aim  has  been  to  make  Radio  simple  and 
easy  for  the  novice.  In  the  Type  RZ  Radak  Receiving  Set 
shown  above  the  very  highest  development  of  this  aim  has 
been  realized. 

This  new  set  brings  in  signals,  message  and  music  with 
amazing  clearness  and  loudness,  responding  to  wave  lengths 
as  great  as  3,000  meters.  The  effects  obtained  are  unsur- 
passed by  any  set  made  today,  whatever  the  price — especial- 
ly when  used  with  the  Radak  Electric  Ampliphone. 

Combines  features  of  Clapp-Eastham  Type  H R Regenera- 
tive Receiver,  with  two  stages  of  amplification  in  one  cabi- 
net. Extremely  simple  to  operate. 

SPECIFICATIONS 

Cabinet:  Solid  mahogany,  dull  finish.  Hinged  cover.  Compartment 

for  B battery. 

Panel:  Condenaite,  dull  finiih  black;  white  lettering. 

Diala:  Indestructible  metal,  black  with  white  lettering. 

Binding  Posts:  Hard  rubber  composition. 

Condensers:  Balanced  type,  built  at  a Vernier;  two  rotary,  three 

•tationary  plates. 

Antenna  Inductance:  Wound  on  formica  tube. 

Plate  Inductance:  Wound  on  molded  ball. 

Switch : Fan  blade. 

Rheostat:  Clapp- Eaatham  type  H 400. 

Circuit:  Single  circuit  regenerative. 

Price:  $100,  complete  as  above. 

Ask  to  see  this  unusual  set  at  the  store  where  you  usually  buy 
electrical  goods.  If  the  dealer  does  not  carry  the  Clapp-Eastham  line, 
he  may  obtain  same  through  his  jobber. 

Newest  catalogue  complete  with  the  most  up-to-date  sets  as  well 
as  other  radio  equipment  sent  you  for  6c. 


Radak  Electro 
Ampliphone 
Does  not  distort  the 
tone. 

Especially  successful 
with  type  R Z Radak 
Set.  Price:  $28 


CLAPP-EASTHAM  COMPANY 

101  MAIN  STREET  CAMBRIDGE.  MASS. 

Oldest  and  Largest  Manufacturers  of  Radio  Equipment  Exclusively.  Established  1906 

DON’T  FORGET  that  WIRELESS  AGE  advertisers  like  to  know 
where  you  saw  their  advertisement. 

When  writing  to  them  give  this  information. 

It  will  be  appreciated. 


KEYSTONE  VARIABLE  CONDENSERS 

21  Plate,  $3.55  43  Plate,  $4.50 

Our  selection  of  materials  and  built-up  type  design  gives  assurance  of 
low  energy  loss  and  high  efficiency. 

Agents  and  Jobbers  write  for  information. 

KEYSTONE  MOTOR  COMPANY,  Oak.,  Montg.  Co.,  Pa. 
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WITH  the  com- 
pletion of  our 
splendid  new 
factory  at  Richmond 
Hill.  N.  Y„  the  Grebe 
high  standard  of  qual- 
ity will  be  maintained 
— and  the  production 
quadrupled. 


AMSCO 

IMPROVED 

RHEOSTAT 


Made  of  the 
best  material 
obtainable. 
Tested  in  our 
laboratory  for 
the  maximum 
degree  of 
efficiency 
necessary  in 
RADIO 
reception. 


Resistance  6 Ohms,  carries  \lA  Amperes 
current. 

Designed  for  use  as  either  a table  or 
panel  instrument. 

Indestructible  Condensite  base,  all  metal 
parts  phosphor  bronxe,  polished  nickel. 

Price  $1.10.  Shipping  weight  1 lb. 

We  also  manufacture  variable  condensers, 
detectors,  etc. 

DEALERS— ATTENTION 
Do  business  direct  with  the  manufacturer. 

ADVANCE  METAL 


^aMSCo\ 

<5oduct$- 


STAMPING  CO. 

Dept.  WA-101 
17  Thompson  St., 
New  York,  N.  Y. 


Immediate  Delivery 

on  all  standard  makes  of  Radio  Ap- 
paratus. No  matter  what  instrument  you 
desire  send  us  your  order  for  quick  ship- 
ment. Chicago  Amateurs : Come  and  in- 
spect our  new  apparatus ; largest  stock  in 
the  Middle  West.  Open  all  day  Saturday. 

Chicago  Radio  Apparatus  Co.,  Inc. 

SOS  South  Dearborn  St.,  Chicago,  111. 


^y\  v 


Send  for  Free  Illustrated  Booklet 


“The  Best 
Radio  School 
in  the  East ” 


WHEN  OPERATORS  ARE  WANTED 

Radio  companies  are  constantly  asking  us  for  graduates  to  fill 
good  positions.  They  come  to  us  because  our  long  experience  in 
teaching  and  our  fully  equipped  laboratories  have  made  this 
^ school  the  best  in  the  East. 

Enter  our  class  today  and,  in  a few  months,  you  will  be  prepared 
to  fill  an  attractive,  well-paying  job  in  land  or  ship  stations. 
Complete  course  covers 

ok,*  Arc,  Spark  and  Vacuum  Tube  Systems 


149  EAST  86th  ST.,  NEW  YORK  N.Y. 
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“As  good  as  BRANDES’’ 


MATCHED  TONE 

is  a trade-mark  registered 
in  the  U.  S.  Patent  Office. 
“W  718” 


IT  often  happens  that  when  a 
radio  enthusiast  asks  for  a 
Brandes  Matched  Tone  head- 
set, he  is  offered  a pair  of  tele- 
phones, which,  he  is  told,  are  “as 
good  as  Brandes.” 

'to  be  “as  good  as  Brandes”  a 
headset  must  have  behind  it  the 
cumulative  experience  of  fourteen 
years — an  experience  which  re- 
flects itself  not  only  in  the  high 
quality  and  super-sensitiveness 
and  ruggedness  of  Brandes 
Matched  Tone  headsets,  but  also 
in  a remarkably  low  price.  Four- 
teen years’  experience  is  not  ac- 
quired in  a week  or  two. 


C.  BRANDES,  Inc. 


Wireless  Headset  Specialists 

Dept.  WA 


237  Lafayette  Street 


New  York  City 


“Dayton” 

Variable  Condenser 

Designed  by  R.  S.  Copp,  formerly  with 
the  Engineering  Division  of  the  Air 
Service  Radio  Laboratories. 

CONSTRUCTION 

This  condenser  is  of  very  sturdy  con- 
struction, the  plates  being  of  hard 
aluminum;  the  movable  plates  are  se- 
cured by  an  extra  large  shaft  screw  with 
large  spacers,  insuring  against  slippage 
of  rotary  plates.  The  stationary  plates 
are  secured  by  three  screws  thru  high 
grade  formica  plates.  There  are  no  slid- 
ing contacts,  the  connection  to  the  rotary 
plates  is  obtained  by  means  of  an  extra 
flexible  wire  soldered  to  shaft,  making 
an  absolute  contact  at  all  times.  This 
condenser  is  fitted  with  fibre  stop  to  pre- 
vent going  past  zero  setting. 

EFFICIENCY 

High  frequency  resistance  is  extremely  low.  Best  of  dielectric  strength 
due  to  high  grade  of  insulating  ends,  no  moulded  composition  used.  Highest 
prade  of  formica  used  throughout.  Capacity  at  zero  is  very  low.  34-plate  con- 
denser has  a capacity  of  .000031  and  18-plate  has  .00002  at  zero  setting. 

18-PLATE  CONDENSER  TYPE  18  P.  C.,  PRICE  $3.98 
This  1 8-plate  condenser  has  the  same  capacity  as  the  average  2 1 -plate 
condenser  (.0005  Mf.)  due  to  larger  plates  and  close  separation  of  plates. 

34-PLATE  CONDENSER  TYPE  34  P.  C„  PRICE  $4.80 
This  condenser  has  the  same  capacity  as  the  average  43 -plate  condenser 
(.001  Mf.) 

BAKELITE  KNOB  AND  DIAL  - • $1.00  EXTRA 

Sold  on  an  absolute  guarantee. 

Manufacturers,  Jobbers  and  Dealers,  write  immediately 
for  attractive  proposition. 

Can  make  prompt  delivery. 

THE  A-C  ELECTRICAL  MFG.  COMPANY,  DAYTON,  OHIO. 

Makar,  a*  Elaatrlasl  Oavleai  far  nr  20  yaan 


SMALL  ADS  OF 
BIG  INTEREST 


A MEETING  PLACE  FOR 
BUYERS  AND  SELLERS 

Spmb  Id  this  dspartmsnt  costs  only 
65  cents  s lino.  Minimum 
•even  lines.  Payable  in  admass. 


Ia  your  way  better?  Patent  your  Im- 
provements. A good  patent  may  lead  to 
wealth.  But  note:  patents  are  no  better 
than  their  claims.  Be  sure  your  patent  is 
as  good  as  your  invention.  Consult  Lamb 
& Co.,  Solicitors  of  Patents,  Trade-marks 
and  Copyrights,  1419  G Street,  N.  W., 
Washington,  D.  C. 


PATENTS — Send  for  free  book.  Contains 
valuable  information  for  inventors.  Send 
sketch  of  your  invention  for  Free  Opinion 
of  its  patentable  nature.  Prompt  service. 
(Twenty  years’  experience.)  Talbert  & 
Talbert,  460  Talbert  Bldg.,  Washington, 


BARGAINS — As  Long  As  They  Last — 
De  Forest  DT-800  two-stage  Amplifiers, 
$22.75  each;  Cabinet  Type  Vacuum  Tube 
Detectors  with  Condenser  and  Variocoupler 
Tuning,  $20.  each;  Approved  100-ampere 
600-volt  5-inch  break  Ground  Switches. 
$2.25  each.  Sent  postpaid  on  receipt  of 
price,  or  parcel  post  collect  on  receipt  of 
order.  LUDWIG  HOMMEL  & COMPANY. 
530  Fernando  St.,  Pittsburgh,  Pa. 


M A N U FA  CT  U It  E It  S’  It  EPRESENT  ATI  YES 

with  offices  in  Pittsburgh,  Pa.,  and  Huntington, 
W.  Ya.,  calling  upon  the  best  jobbing  outlets  for 
Radio  Equipment,  are  open  for  a line  of  Head 
Phones,  also  complete  Radio  Receiving  Sets  and 
Parts  of  all  kinds.  Manufacturers,  here  is  your 
opportunity  to  make  a connnection  for  high 
class  representation,  which  you  will  need  as 
soon  as  the  present  abnormal  demand  Is  sup- 
plied, and  we  approach  a buyers’  market. 
Address  HARTZELL  SALES  COMPANY,  Hun- 
tington, W.  Va.  

SPECIAL — 5%  discount  on  orders  over  $2.00; 
10%  over  $10.00.  Send  your  order  for  any 
standard  apparatus  at  these  discounts.  All  orders 
sent  postpaid.  Kellogg  2400  ohm  phones,  $10.00. 
Murdock  .No.  56  3000  ohm  phones,  $6.00.  Radio- 
tron  U V 201  amplifier  tubes,  $6.50;  U V 200 
detector  tubes,  $5.00.  Homchargers  for  charging 
6-volt  storage  batteries  from  A.C.  lamp  socket, 
$18.50.  N.P.  switch  points,  doz.  30c.;  stops,  4c. 
Switch  levers  1"  or  1 radius,  50c.  Attractive 
binding  posts,  10c.  Hipco  22 volt  “B”  batteries. 
$3.00.  Immediate  delivery. 

C.  CHAMBERLAIN  BEREA.  OHIO 

INVENTORS:  Protect  your  invention  through 
A.  M.  Wilson,  Inc.,  Washington,  D.  C.  Over  20 
years  of  efficient,  expert,  confidential  service. 
Skilled  in  Radio-Electrical,  Chemical,  and  Mechan- 
ical fields.  Our  1922  Illustrated  Booklet,  giving 
much  necessary  and  very  useful  information  which 
every  inventor  should  know,  will  be  sent  free  upon 
request.  Prompt  and  careful  attention.  Highest 
references.  Moderate  fees.  Send  sketch  or  model 
for  our  careful  opinion  and  preliminary  advice. 
Write  today  to  A.  M.  WILSON,  INC,  312-18 
Victor  Building,  Washington,  D.  C.  (Successor 
to  business  established  in  1891  by  A.  M . Wilson.) 

Solder  Your  Connections 

I for  best  results.  Get  the  “Wonder”  a Soil  Heating 
| Iron.  Use  it  anywhere  without  stove.  No  workshop 
I complete  without  it.  Cheap  to  operate.  Generates 
own  vapor  in  two  minuteu.  Absolutely  safe  — a child 
can  op*  rate.  Nothing  to  get  out  of  order.  Use  it  as  a 

■H  blow  torch  also.  Boxed  complete  with  solder,  sala- 
moniac  and  full  soldering  directions.  Sand  No 
Money  — just  your  name  and  address  on  a post  card. 
When  the  postman  delivers,  pay  him  S2.50. 

HI  Praters—  a big  *< tier,  tcrtU  for  proposition. 

gs  North  Shore  Radio  Works,  Dept.  C-600 

810  Davis  Street.  Evanston.  Ill 


Jenkins  Vernier  Rheostat 


Indispensable  for 
adjustment  on 
Radio  Frequency 
and  Detector 
Tubes.  Patent  in- 
stant cut-off  switch. 

Write  for  folder. 


Liberal  Discounts  to  Dealers  and  Jobbers 


V^Jerfkins 

J 59  C.Van  Boren  St. 


Not 

Inc. 
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AN  EXTRAORDINARY  SUCCESS! 


(*BE$s  asetiM  tots** 

T,®B  wiRflL^  VACII'M  T1®£S 


ELEMENTARY 
TEXT  BOOK  ON 
WIRELESS 
VACUUM  TUBES 
By 

JOHNSCOTT-TAGGART 
Member  of  the 
American  Institute  of 
Electrical  Engineers. 
Author  of 

“Thermionic  Tubes  in 
Radio  Telegraphy  and 
Telephony.” 

$3.00  post  paid 


It  is  the  second  book  on  tubes  by  John  Scott-Taggart, 
who  has  written  more  about  this  subject  than  any  other 
author  in  the  world,  and  who  has  achieved  a well-deserved 
reputation.  Many  of  his  articles  have  been  written  for 
“The  Wireless  Age.”  

Written  solely  for  the  experimenter  and  student. 

Many  radio  schools  have  adopted  it  as  their  standard  book  on 
tubes.  

If  you  are  a radio  experimenter  vou  will  buy  this  book  the  mo- 
ment you  see  it.  It  is  bang  full  of  practical  circuits  and  informa- 
tion. There  is  no  other  book  on  the  market  which  gives  you  the 
final  results  of  years  of  practical  experience  of  commercial  and 
amateur  radio  workers.  You  are  given  the  BEST  circuits  for  every 
purpose.  

There  is  no  book  which  gives  such  a full  account  of  vacuum 
tube  transmitters  and  radiotelephony.  Many  of  the  circuits  are 
published  for  the  first  time. 

Remember  that  this  book  is  written  by  a professional  wireless  en- 
gineer who  knows  your  needs  and  is  recommended  and  backed  by  us. 

A mass  of  practical  information  at  a reasonable  price.  240  pages, 
130  diagrams. 

A large  book  (9  in.  by  6 in.  by  1 in.)  handsomely  bound  in  BLUE. 

A second  Edition  was  called  for  within  a month  of  publication. 
This  speaks  for  itself.  Sales  are  very  rapidly  rising. 

CONTENTS 

Fleming  Valves — The  three-electrode  vacuum  tube 
and  its  applications— cascade  vacuum  tube  amplifiers 
— Principles  of  regenerative  amplification  and  self- 
oscillation— Regenerative  reception  of  wireless  signals 
* — Continuous  wave  receiving  circuits — Vacuum  tube 
transmitters — Radio-telephony  systems  employing  vacu- 
um tubes — Further  vacuum  tube  applications. 


. . , , , . . . | ana  us  applications— cascauc 

This  very  latest  book  on  vacuum  tubes,  written  in  the  ,|  —Principles  of  regenerative 

style  you  are  used  to  and  illustrated  by  drawings  of  the  , oscillation — Regenerative  r«i 

kind  to  which  you  are  accustomed,  has  only  just  been  pub-  H ' tT^smitte?s— R*attdt$oAy 

lished.  um  tubes — Further  vacuum  t 

ORDER  YOUR  COPY  AT  ONCE 

Ask  your  wireless  dealer  or  order  direct  ($3.00  post  paid)  from 

JOHN  FIRTH  & CO.,  18  Broadway, 


New  York  City 


'Radio  'Panels  and  Parts 

Start  your  set  right.  Pay  particular  attention  to  “insula- 
tion.” Get  a good  panel  and  dependable  parts.  To  make 
sure  that  you  do  get  them  look  for  the  dealer  displaying  this 

Slgn:  /N  CONDENSITE  Vk  f 


RADIO  PANEL  SERVICE 

CONDENSITE  CELORON  PANELS  and  PARTS  are  right.  You 
can  bank  on  them,  for  this  strong,  handsome,  waterproof  material  (ap- 
proved by  the  Navy  Department,  Department  of  Engineering)  is  ex- 
tremely high  in  surface  and  volume  resistivity  and  dielectric  strength. 
It  machines  readily,  engraves  without  “feathering,”  and  takes  a beauti- 
ful natural  finish — polished  or  dull.  This  is  why  it  is  so  widely  used 
for  panels,  tube  bases,  mountings,  variable  condenser  endplates,  tubes, 
dials,  knobs,  handles,  bushings,  etc.  We  can  machine  all  of  these  parts 
to  your  specifications. 

Send  today  for  our  Radio  Panel  Guide 

Are  you  an  enthusiast?  This  Guide  describes  our  panels  in  detail— tells  how 
they  are  made  and  what  they  cost.  Are  you  a radio  dealer?  Learn  about 
Celoron  Radio  Panel  Service  and  how  easily  and  profitably  it  enables  you  to 
supply  your  customers  with  panels  and  parts  fully  machined  and  engraved  to 
their  specifications.  Write  for  our  Special  Dealer's  Proposition  today. 

Diamond  State  Fibre  Company 

Bridgeport  (hear  Philadelphia),  Pa. 

Branch  Factory  and  Warehouse,  Chicago  Offices  in  principal  cities 

In  Canada:  Diamond  State  Fibre  Company  of  Canada,  Ltd.,  Toronto 
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COMPLETE 

(erect  aerial,  insert  tubes, \ 
hook  on  batteries — and  listen/ 
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Unexcelled^ Radio  Telephone  Reception 


DO  you  want  to  hear  all  the  broadcasting 
stations  within  1000  miles?  Do  you  want 
a receiving  outfit  acknowledged  by  leading 
amateurs  to  be  “unexcelled  for  Radio  Tele- 
phone reception?”  Do  you  want  a timer  24% 
more  selective  than  its  famous  predecessor? 
Do  you  want  to  practice  real  economy  by  buy- 
ing an  outfit  that  will  render  more  value  per 
dollar  over  years  of  service  than  cheaper  sets? 

The  men  who  first  sent  messages  across  the 
Atlantic  in  the  recent  A.  R.  R.  L.  tests  have  se- 
lected, from  their  wealth  of  experience,  the 
equipment  shown  above  as  unsurpassed  in 
radio.  This  set  would  be  a handsome  addition 
to  the  most  tastefully  furnished  home.  It  is  an 
outfit  that  anyone  can  use  successfully,  without 
previous  experience,  to  entertain  a group  of 
friends.  And  it  is  also  an  outfit  that  in  the 
hands  of  an  expert,  accomplishes  record-break- 
ing results. 

Tested,  proven  units  are  combined  to  make 
a complete  set  without  a weak  link.  The  tuner 
is  the  famous  Paragon  R.  A.  Ten  regenerative 
receiver, — the  world’s  leading  short  wave 
tuner.  To  this  is  added  its  companion  instru- 
ment, Paragon  D A 2 Vacuum  Tube  Detector 
and  two-step  amplifier.  Then  comes  the  Radio 


Magnavox,  which  sends  wireless  telephone 
concerts  as  well  as  code,  clearly  all  over  a 
room  or  hall  without  detracting  from  the  orig- 
inal tonal  qualities.  For  sharp  tuning  head 
phones  are  provided — Baldwin  type  “C,” 
standard  of  the  world.  Every  item  of  accessory 
equipment  is  supplied — of  a quality  consistent 
with  the  Paragon  instruments  that  form  the 
heart  of  this  set.  This  includes  3 Radiotron 
vacuum  tubes,  3 Eveready  “B”  Batteries,  1 
60-80  Ampere-hour  storage  battery,  specially 
built  for  radio  work,  and  our  Number  3 antenna 
equipment,  with  wire  and  insulators  for  a 4 wire 
100  ft.  aerial,  lead-in  wire,  ground  clamp,  etc. 

Not  a single  item  is  omitted  for  a complete 
installation.  The  actual  work  of  installation  is 
reduced  to  a minimum.  Simply  put  up  your 
aerial,  insert  tubes,  hook  on  batteries,  make  an 
easy  ground  connection — and  you  are  ready 
to  listen. 

The  price  complete  is  $273.00.  Quality  con- 
sidered, we  confidently  recommend  this  outfit 
as  today’s  best  buy  in  radio.  If  you  live  in 
New  York  examine  this  equipment  at  the  Con- 
tinental store.  If  you  live  further  away,  order 
by  mail.  Shipment  immediately  by  express,  ac- 
companied by  the  Continental  guarantee  of 
satisfaction. 


CONTINENTAL 

RADIO  AND  ELECTRIC  CORP. 


Dept.  E 


6 Warren  Street,  NEW  YORK  CITY 
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Amateur  Radio  Stations  of  the 

United  States 


Supplementary  List  brought  up-to-date  from  August  WIRELESS  AGE 


First  District 

1  JB  L.  F.  Site.  31  Powder  House  Rd. ...  Medford  Min. 

1  LB  Charles  H.  Leave,  161  Allston  St Allston,  Maas. 

1  LF  Wesley  A.  Sowle.  58  Wlnthrop  St..  Wlnthrop,  Mass. 

1  AAO  Reginald  F.  Chase,  29  Bradlee  St,  Dorchester,  Mass. 
1 AAR  Daniel  F.  Collier,  589  Smithfield  Rd.. 

No.  Providence,  R.  I. 

1 AAW  Kenneth  Sanders,  West  Main  8t Georgetown  Maas. 

1 AAZ  Guy  I.  Bonham,  194  Park  Rd..West  Hartford,  Conn. 
1 ABC  Arthur  Z.  8mlth.  200  Park  Ave. ..  Woonsocket,  R.  I. 
1 ABE  Charles  H.  Wiley,  97  Evergreen  Ave.,  Hartford.  Conn. 
1 ABG  Manoog.  John  C.,  Ill  Chandler  St.,  Worcester.  Maas. 
1 ABL  P.  H.  Stelnmeu,  52  Willard  Ave.,  Springfield,  Mass. 

1 ABM  Henry  Kullkowskl,  483  Main  St Ansonla,  Conn. 

1 ABU  N.  T.  Young.  397  Prospect  Ave Hartford  Conn. 

1 ABV  L.  W.  Colby.  62  Long  Beach Gloucester.  Mass. 

1 ABW  Graham  R.  Hall,  209  Llppltt  St. . .Providence,  R.  I. 
1 ACB  E.  N.  Scott,  Jr..  Brookslde  Drive,  Greenwich,  Conn. 
1 ABD  Fritz  A.  Almqulsth.  21  Clarendon  St. . .(/Ulncy,  Maas. 
1 ACQ  C.  T.  Venstrom.  49  Highland  Ave. ..  Everett,  Maas. 
1 ACI  Edward  N.  Pease,  72  South  St . .Plymouth,  Mass. 
1 ACL  Dwight  E.  Keeney,  67  Sycamore  St..  Holyoke,  Mass. 
1 ACP  George  G.  Starkey.  800  Water  St.  Fitchburg,  Mass. 
1 ACQ  West  End  House,  45  Chambers  St.. Boston,  Mass. 

1 ACR  Arthur  Weldman,  18  Gothland  St Quincy,  Maas. 

1 ACT  Myles  W.  Brennan,  77  Mechanic  St.  Westerly,  B.  I. 

1 ACU  Preston  D.  Baldwin Groton  Long  Point,  Conn. 

1 ACV  Albert  J.  Dalton.  13  Terrace  Ave.,  New  London,  Conn. 

1 ACW  LeRoy  M.  Webb,  20  Taylor  Ave Bethel.  Conn. 

1 ACX  Harry  M.  Dunton.  225  Sawyer  8t . . 8o.  Portland,  Me. 

1 ADB  Woelgesy  Julius,  Box  284 Fairfield,  Conn. 

1 ADD  Thomas  H.  Baldwin,  Jr.,  Beech  Drive,  Norwich.  Conn. 
1 ADE  Thomas  A.  Stevens,  79  Union  St.  Deep  River,  Conn. 
1 ADG  H.  H.  Hollis,  22  Cleveland  Ave.,  Braintree.  Maas. 
1 ADH  Philip  B.  Steams,  71  Pierce  8t.  Greenfield,  Mass. 
1 ADJ  Thomas  H.  Kearney,  14  Yeres  Ave.,  Fairfield.  Conn. 
1 ADK  Charles  T.  Wilson,  35  Millet  Rd.,  8wampacott,  Mass. 
1 ADM  Carl  Seheffy,  739  School  St..  West  Mansfield.  Mass. 
1 ADN  Everett  D.  Gibbs,  128  Prescott  St,  Clinton.  Mass. 
1 ADO  Edward  Shepard.  106  Main  8t,  Southington,  Conn. 

1 ASL  Ray  C.  Rayner,  10ft  Cross  St Norwalk,  Conn. 

1 AXA  Ernest  Mathers,  146  Warren  Ave Milaon,  Mass. 

1 BZK  John  F.  McQueeney,  185  Summer  St 

Watertown,  Mass. 

1 CUE  John  B.  Henry Lincoln.  N.  H. 

CHANGE  OF  ADDRESSES 

1 RP  Hollis  E.  Polk.  88  Maple  St Waltham,  Mass. 

1 ALV  John  Howe.  Bradlee  Rd Milton,  Mass. 

1 APK  W.  O.  Gordon,  4 Harbor  View  Ave.,  Wlnthrop,  Maas. 

1 APL  Edwin  M.  Cleverly.  89  Appleton  St Boston.  Maas. 

1 APX  Henry  Tardlff,  Jr..  13%  Washington  St., 

Claremont  N.  H. 

1 AST  A.  G.  Cutler,  100  Marlboro  8t Wollaston,  Mass. 

1 AXE  Roger  Strout,  6 Potter  St Brunswick,  Me. 

1 AYZ  Anton  A.  Leonard,  4 Maher  Ave..  Greenwich,  Conn. 
1 BAA  C.  T.  Downes.  43  Harvard  Ave.,  W.  Medford,  Mass. 

1 BAN  K.  Y.  R.  Lanslngh,  99  Beaumont  St.  Ashmont,  Mass. 

1 BHQ  J.  M.  E.  Powell,  44  Hammer  St.,  Burnside,  Conn. 

1 BHR  Arthur  W.  Lee.  28  Autumn  St Gardiner.  Me. 

1 BSI  Carroll  S.  Fisher,  15  Walnut  St . .Somerville,  Mass. 

1 BTW  Roland  Llzotte.  196  Merrimack  St Lowell,  Mass. 

1 CMP  W.  E.  Jackson,  205  Summer  St. ...  Bridgewater,  Mass. 
1 BTW  Roland  Llzotte.  196  Merrimack  St. ..Powell,  Mass. 
1 CQW  Russell  E.  Thomas.  82  Mill  8t Newport.  R.  I. 


Second  District 

2  CMR  Richard  Silberstein,  315  Central  Park  West.  N.  Y.  C. 
2 CMS  Ralph  C.  rowetl.  Hampton  Hall.  .Cranford,  N.  J. 
2 CMU  Charles  Draper  Hayden,  Brown  St.,  Sea  Cliff,  N.  Y. 
2 CMV  W.  W.  Leathe.  20  Larchmont  Ave.,  Larchmont,  N.  Y. 

2  CMW  David  Lelter,  1338  41st  8t Brooklyn.  N.  Y. 

2  CMX  S.  G.  Meyer,  210  Washington  Ave. . .Rutherford,  N.  J. 
2 CMY  Sydney  V.  Salthouse.  304  Ivy  St..  Arlington,  N.  J. 
2 CMZ  William  Dewey.  55  North  St... Mount  Vernon,  N.  Y. 

2  CNA  Alfred  Sturr,  422  Washington  Ave.Belleville.  N.  J. 
2 CNB  John  Kaul,  448  West  163rd  St..  New  York  City 
2 CNC  R.  William  Bell.  Main  St.... Tom  River.  N.  J. 
2 CND  Fred  W.  Gordon.  49  East  61st  St. ..New  York  City 
2 CNF  Arthur  Willard  Howell,  336  Trinity  Place  West, 

Mount  Vernon,  N.  Y. 
2 CNG  Thomas  C.  Bracken.  120  Judge  St.,  Elmhurst.  N.  Y. 
2 CNH  Charles  Breen.  9511  118th  St. . .Richmond  Hill,  N.  Y. 
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CNI  Albert  A.  Johnson.  23  O'Neil  St..  Kingston.  N.  Y. 
CNJ  Newark  Sunday  Call.  A.  E.  Bonn,  Opr., 

204  Market  St..  Newark,  N.  J. 
CNK  B.  W.  Klrschner.  255  W.  108th  St.  N.  Y.  City 

CNL  Jeffrie  Crowell.  188  Charlton  St Newark.  N.  J. 

CNM  John  J.  Young.  Jr„  1136  Jackson  Ave...N.  Y.  City 
CNN  Louis  Herllnger,  31  Ridgefield  Ave.,  Bogota,  N.  J. 
CNO  Guy  on  R.  Herbert.  1307  Franklin  Ave....N.  Y.  City 

CNP  Stephen  A.  Vanderveer,  Beach  St Newburgh,  N.  Y. 

CNQ  William  B,  Vogts,  304  Amsterdam  Ave...N.  Y.  City 
CNR  C.  J.  Mlnners,  Jr.,  Grand  Ave. . .Palisades  Park,  N.  J. 
CNS  Frederick  M.  Holbrook,  303  8.  Lexington  Ave..  . 

White  Plains.  N.  Y. 

CNT  Addison  O.  Clark.  Island  Road Mahwah,  N.  J. 

CNU  Harry  A.  Fuller.  384  Halsey  St ...  .Brooklyn,  N.  Y. 
CNV  E.  L.  Stoddard.  69  Hudson  Ave.,  Green  Island.  N.  Y. 
CNW  Ellsworth  D.  Cook.  43  Ballston  Ave.,  Scotia,  N.  Y. 
CNX  William  H.  8mlth,  B.F.D.  No.  28.  Magee  St.. 

Southampton,  N.  Y. 
CNY  W.  Y.  Van  Alatyne,  550  Myrtle  Ave..  Albany.  N.  Y. 
CNZ  Dwight  Hullngs,  175  Prospect  Pises,  Rutherford.  N.  J. 

COA  Richard  H.  Knopf.  3340  Decatur  Ave N.  Y.  City 

COB  William  L.  Wheeler.  Jr..  348  W.  22nd  St.  N.  Y.  City 
COC  Richard  M.  Somers,  125  William  St.,  Orange.  N.  J. 
COD  Oscar  Fischer,  1287  Washington  Av.,  N.  Y.  City 

COE  Louis  Martin,  3651  3rd  Ave N.  Y.  City 

COF  Louis  August  Nees,  203  27th  St . . Guttenberg,  N.  J. 
COO  Jack  A.  Sleber,  738  E.  21st  St . .Brooklyn,  N.  Y. 
COH  Frank  J.  Murray.  69  Bay  20th  8t . .Brooklyn,  N.  Y. 
COI  Robert  K.  Straus,  North  view  Ave..  Mt.  Klaco,  N.  Y. 
COJ  Edward  P.  Cunningham.  Jr..  Premium  Point  Park, 

New  Rochelle,  N.  Y. 
COK  J.  Hullck  Conover.  350  Central  Ave..  E.  Orange,  N.  J. 
COL  Albert  Cavlleer,  2119  Caton  Ave.,  Brooklyn.  N.  Y. 

COM  Paul  Delgado.  1869  Third  Ave New  York  City 

CON  Public  Service  Electric  Co.,  Marlon  Station. 

J.  A.  Inwrfght,  Opr.,  Duffleld  Ave.. 

Jersey  City.  N.  J. 

COO  O.  Rene  Pfalta,  5 8oundvlew  Ave.,  Larchmont,  N.  J. 
COP  Fred  L.  Brown.  210  Edwards  Avs.,  Long  Branch,  N.  J. 
COQ  Raymond  C.  Beyers.  11019  Jamaica  Ave., 

Richmond  Hill.  N.  Y. 

COR  W.  O.  Aloombrack,  625  W.  142d  8t..  N.  Y.  City 
COS  Harold  Danaon.  31  W.  114th  St N.  Y.  City 


Third  District 


BWA  Myers.  W.  A..  2506  N.  18th  8t Phlla.,  Pa. 

BWB  Oppenhelmer,  W.  L.,  103  Towanda  Ave Phils.,  Pa. 

BWC  Rowe.  Edgar  C.,  State  Road Enola.  Pa. 

BWD  Schwabe.  Harry.  915  Mt  Vernon  St Phlla.,  Pa. 

BWE  Simpson,  T.,  286  Ashmeade  8t.,  E. . .Germantown,  Pa. 

BWF  Nachtigale.  William  J..  2238  Lee  St Phlla.,  Pa. 

BWO  Schuler,  Franklin  O.  2725  N.  25th  St.. Phlla.,  Pa. 
BWH  Carberry,  Joa.  F.,  2825  Kensington  Ave.,  Phlla.,  Pa. 
BWI  McGee,  John  B..  607  E.  Allegheny  Ave..  Phlla.,  Pa. 
BWJ  Weible,  Norman.  120  Frazer  Ave.,  Colllngswood,  N.  J. 

BWE  Morris,  Joseph  A.,  1239  N.  6th  St Phlla..  Pa. 

BWL  Seaton,  Stuart  L.,  Washington  Grove.  Md.. 

Wsshlngton  Grove.  Md. 
BWM  Todd  Lewis  P..  829  Stokes  St. . .Colllngswood.  N.  J. 
BWN  Robb.  Harry  C.,  Jr...  816  Whittier  St..  N.  W.. 

Washington.  D.  C. 

BWO  Hagerman.  George  Q..  1075  Lalor  St.  Trenton.  N.  J. 
BWP  Chamberlin.  Alan  C..  313  Broad  St. . .Bethlehem.  Pa. 

BWQ  Danley,  Joseph,  Main  Street Grovevllle,  N.  J. 

BWR  Keellns,  James  T.,  118  E.  Third  St.. New  Csstle,  Del. 

BWS  Flory,  Malcolm  Y..  763  North  39th  St Phlla.,  Pa. 

BWT  Dame.  Eppa  W.,  132  Tennessee  Ave.,  N.  E., 

Washington.  D.  C. 

BWU  Erickson.  Viola.  1911  North  Park  Ave.,  Phlla.,  Pa. 

BWV  Delzelt,  Bertram.  Jr..  London  Ave Berlin,  N.  J. 

BWW  Guise,  Walter  C..  504  Wallace  St York.  Pa. 

BWX  Klracofe,  C.,  62  W.  Main  St. . .Mechanicsburg.  Pa. 

BWY  Price,  Lowell  M. Pocahontas,  Va. 

BWZ  Love.  Charles  H..  1241  Bushklll  St Esston.  Pa. 


CAA 

CAB 

CAC 

CAD 

CAE 

CAF 

CAG 

CAH 

CAI 

CAJ 

CAK 


Boy  Scouts  of  America.  Troop  8, 

Center  Ave.  and  Olcy  St..  Reading.  Pa. 

Briggs,  C.  A..  1521  Oak  St Washington.  D.  C. 

Sandruck.  F.  Jr.,  1127  W\  North  Ave.,  Baltimore,  Md. 

Woodruff.  Albert.  0012  Norwood  St Phlla.,  Pa. 

Frick.  Ralph.  2443  W.  Elkhart  St Phlla.,  Pa. 

Turner,  Francis.  2952  N.  28th  8t Phlla.,  Pa. 

Martin.  Harry,  2406  Alleghany  Ave Phlla.,  Pa. 

Funk.  W.  Maurice.  7906  Germantown  Ave.  .Phlla..  Pa. 

Fellman,  William.  1208  N.  Broad  St Phlla..  Pa. 

Turner,  Edward  F Bouth  Langhorne,  Pa. 

Letherbury.  John  B.,  710  Wtngohocklng  St..  Phlla.,  Pa. 


Ill 


3  CAL  VanFleet,  Stephen  C..  2006  Columbia  B&. 

Washington.  D.  C. 

3  CAM  Collin,  Donald  L.,  3053  Frankfort  St Phlla,,  Pa. 

3  CAN  Farrell.  Darld  H„  North  Eaat  Cor.  Bustelton  Are 

end  Couth  an  St..  Frenkford,  Pa. 
3 CAO  Harrer.  L.  T..  135  Anaoostla  Bd..  Washington,  D C. 
3 CAP  Bateo.  J.  O.,  Jr..  234  South  St..  Morristown.  N.  J. 
3 CAQ  Coneulin,  Llojd  M..  3528  Now  Hampshire  St., 

Washington.  D.  C. 

3  CAR  Kaltenateln,  Wm.  8..  1109  Oliva  St. Phlla.,  Pa. 

3 CAS  Schench.  J.  E..  Jr.,  1332  Falrmount  Ave.,  Phlla.,  Pa. 

3 CAT  White.  William  8..  6811  10th  8t Phlla.,  Pa. 

3 CAU  Peterson.  George,  Jr..  35  W.  Montgomery  Ave.. 

Ardmore.  Pa. 

3 CAV  Perloulae,  Anthony,  2221  Haakner  St Phlla.,  Pa. 

3 CAW  Slocum,  W.  W.,  244  Montgomery  Ave.,  Ardmore,  Pa. 
3 CAX  Overton.  Harry  L..  3231  Carlisle  St.. ..  .Phlla.,  Pa. 
3 CAY  Keesler.  F.  T.,  Jr.,  1012  Dun  cannon  Ave.,  Phlla.,  Pa. 
3 CAZ  Flnkler,  Archie,  2155  Sixth  St. Phlla.,  Pa. 

3 CBA  Parker.  James.  33  Holland  Ave Ardmore,  Pa. 

3 CBB  Green.  Charles  A..  2660  N.  16th  8t Phlla.,  Pa. 

3 CBC  Bagel,  Edward  R.  5743  Oaaga  Ave Phlla..  Pa. 

3 CBD  Bellle.  Robert  J..  2819  Kensington  St... Phils.,  Pa. 

3 CBE  Beroert,  Joseph.  205  Oakland  Ave Audubon.  N.  J. 

3 CBF  Arthur,  L.  J.,  8428  Evergreen  Terrace,  Balto.,  Md 

3 CBG  Blben.  Benjamin  F..  5621  Pine  8t Phlla..  Pa. 

3 CBH  Smith,  Sidney  E.(  Jr..  5011  Chester  Ave.. Phlla.,  Pa. 
3 CHI  Heeaer,  J.  M..  904  "B"  St..  8.  W.,  Wash.  D.  C. 
3 CHJ  Baker.  Harry  W..  135  Baltimore  8L,  Gettysburg,  Pa. 
3 CBK  Sheldon.  H.  L.,  619  W.  Spruce  Ave.,  Angleeea  N.  J. 
3 CBL  Stocker.  Clarence  J.,  330  8econd  St. ...  Reading.  Pa. 
3 CBM  Schell,  David,  12  W.  Main  St. . . . . Myerstown,  Pa. 
3 CBN  Jones,  Clarence  N.,  Jr.,  Talbot  St. ..8t  Michaels.  Md. 
3 CBO  Selbel,  Harold  E.,  508  Southard  St. .. Trenton,  N.  J. 

3 CBP  Schwanger,  Robert  M Elizabethtown,  Pa. 

3 CBQ  Harwood,  Morris.  3001  Broad  St. Richmond,  Pa. 

3 CBB  Shockley.  Kenneth  R..  Chestnut  8t..8L  Michaels.  Md. 
3 CB8  Bugbee,  James  B.,  565  Rutherford  8t..  .Trenton,  N.  J. 

3 CRT  Cowan.  H.  Boyd,  Norwood  St Atglen,  Pa. 

3 CBU  Hendrix,  Donald  K.,  Green  St. . . 8hlremanstown,  Pa. 
3 CBV  Hamburger,  Louis  P.  4b  F.  H.,  1207  Eutaw  Plaoe, 

Balto.,  Md. 

3 CBW  Werner,  G.  W.,  432-34  Northampton  8t.,  Esston,  Ps. 

3 CBX  Sutter,  F.  W.,  317  Rutherford  8t Trenton.  N.  J. 

3 CRY  Williams,  John  H..  329  McKnight  St. ..  Reading.  Pa. 
3 CBZ  Ritchie.  Joe  Q..  101  Main  St. . .Charlottesville,  Va. 

3 CCA  Finnegan.  W.  B..  5144  N.  Sydenham  St..  Phlla.,  Pa. 
3 CCB  BUtch,  James  D.(  Box  250,  University  Campus, 

Lexington,  Va. 

3 CCC  Oldham.  Samuel.  6008  Tulip  St Phlla..,  Pa. 


3 CCD  Matteson,  Joseph  R.,  2036  Rltner  St Phlla.,  Pa. 

3 CCE  Cooper,  James  P.,  Market  St. Camp  Hill,  Pa. 

3 CCF  Umholtz,  Ammon  M.,  809  Wilbur  8t... Easton,  Pa. 

3 CCG  Goss,  Frank  A..  Jr.,  R.  F.  D.  No.  1, 

Washington  Valley.  N.  J. 

3 CCH  Bast,  Stanton  L.,  222  N.  Seoond  St Reading  Pa. 

3 CCI  Fuss.  F.  D..  5402  Fifth  St Olney.  Phils.,  Pa. 


3 CCJ  MoClary,  J.  P.,  18  Maple  Ave. . .Flemlngton,  N.  J. 
3 CCK  McCaleb,  Thomas  8.,  717  Redgste  St... Norfolk.  Vs. 
3 CCL  Daniels,  George  A..  748  8outh  53rd  St... Phils.,  Pa. 
3 CCM  Moore  Terris,  400  Wsshlngton  Ave.  .Hsddonfleld.  N.  J. 


3 CCN  Newman,  Emanuel,  1416  South  27th  8t... Phlla.,  Pa. 

3 CCO  Haddon,  Nelson,  824  Brooklyn  St. Phlla.,  Pa. 

3 CCP  Mean.  W.  A.,  Jr..  836  North  24th  St.,  Phlla.,  Pa. 

3 CCQ  O'Neill.  Joseph  J..  1624  French  St Phlla.,  Pa. 


Fourth  District 

Calvert,  Richard  C.  M..  151  High  8t..  Oxford.  N.  C. 

Little,  Frank  Q.,  53  Broad  St Commerce.  Ga. 

Wheeless,  Verne  A.,  103  Idlewild  Park,  Orlando,  Fla. 

Rainey,  James  W Ststhsm,  Ga. 

Marchman,  James  W.,  620  Highland  Ave..  Atlanta,  Ga. 
Donahue,  Elmer  A.,  109  Bloodworth  St.,  Raleigh  N.  C. 
Thompson.  Robt.  8..  315  Neeley  St..  West  Point,  Gs. 

Medford,  Benj.  8.,  57  Gillman  St Oxford.  N.  C. 

Isenhosr,  Paisley  G..  Fairview  Cottage,  Ashvllle.N.  C. 

Calloway.  Fuller  E LaGrange.  Ga 

Clark.  Weston.  19  Moore  8t Sanford.  N.  C. 

Ringling,  Henry  E..  419  Orange  St Eustls,  Fla. 

Griswold,  Loren  W..  184  Waller  St..  Jacksonville,  Fla. 

Settle.  Victor  J.,  492  Athens  St Winder.  Ga. 

Allston.  Wm.  F..  14  Government  St. . .Asheville,  N.  C. 
Meador,  W.  A.,  U.  8.  Govt.  Reservation,  Oteen,  N.  C. 

Goodson,  B.  C.,  1626  N.  W.  7th  Ave Miami.  FIs. 

Walton.  W.  C.,  Jr..  1215  West  Ave..  Carterevllle.  Fla. 


4 MA 
4 MB 
4 MC 
4 MD 
4 ME 
4 MF 
4 MO 
4 MH 
4 MI 
4 MJ 
4 MK 
4 ML 
4 MM 
4 MN 
1 MO 
4 MP 
4 MQ 
4 MR 
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4 MS  Collins,  B.  J.,  922  N.  8th  An Ptmaeola.  It*. 

4 MT  Middleton.  Stephen  R.,  142  Washington  St.  5 CU 

St.  Augustine.  Fla. 

4 MU  Freyer,  Frederick  R.,  2425  Bull  St Savannah,  Ga.  5 CX 

4 MV  Newman.  Walter  F..  T18  Manhal  St.,  5 DU 

Winston-Salem,  N.  C.  5 DV 

4 MW  Dunn.  Wm.  L..  Jr..  Hillside  St Asheville.  N.  C.  J EF 

4 MX  Weeks,  P.  L.,  Jr.,  653  Sycamore  St..... Decatur,  Ga.  q 

4 MY  Dodd,  Richard  E..  4 East  13th  St. AtlanU,  Ga.  5 BR 

4 MZ  Liles.  Marden,  1808  OeooU  St Tampa.  FIs.  £ gj 

5 ET 
5 FA 

RE  ASSIGNED  CALL  LETTERS  5 FE 

4 EX  Sanders.  B..  401  Road  SL.  Elisabeth  City.  N.  C.  5 FN 

4 EK  Kinney,  DuPont  G.,  305  Cherokee  Are Macon,  Ga.  5 FV 

4 EP  Bacon.  Geo.  W..  R.  F.  D.  No.  4 Raleigh.  N.  C.  « px 

4 ER  Nichols.  Geo.  H..  184  Cascade  Ate.,  Atlanta,  Ga.  5 FY 

4 GG  Byrum.  R.  L..  131  Poplar  St..  Winston-Salem,  N.  C. 

4 KF  Tlson,  Wm.  W.,  Jr.,  1 Forsyth  St. AUanU.  Ga.  5 

5 GR 

Fifth  District 

5 JB 

5 AAQ  B.  A.  Bowman.  1017  Fondulac  8t Muskogee.  Okla.  ® QU 

5 AAR  Lundy  L.  Ziegler,  2007  Huff  St..  Wichita,  Falls.  Tea.  | r§ 
5 AA8  Samuel  P.  Dooley.  Til  White  St.. ..  .Norman.  Okla.'  5 GK 
5 AAT  A.  8.  Web  re,  743  Government  St.,  Baton  Rouge,  La.  j?  wj 
5 AAU  H.  C.  Sundstrom,  1716  Lubbock  St..  Housotn,  Tex.  5 OB 
5 AAY  Chas.  H.  Thlelman,  R.  F.  D.  No.  2.  Powderly.  Tex.  5 SO 
5 AAW  J.  M.  Brooks,  508  E.  Washington. . .Me  Alee  ter,  Okla. 

5 AAX  James  Dominie Krebs,  Okla. 

5 AAT  Chute.  M.  D1U1  on Corlniton.  La.  | fig 

6 AAZ  Hul.  B.  P.urt,  Box  185 Mountain  Home,  Ark.  5 DO 


5 ABA  W C.  NorrU.  257  MulmlUtan  8t,  Biton  Bouxe,  La. 
5 ABB  Bexlnold  C.  Sweet,  807  Dehorn*  St.. Norman.  Okla. 
5 ABC  Military  Gulf  coast  Academy  R.  F.  D.  No.  2. 

Gulfport.  Miss. 

5 ABD  G.  J.  Peuke,  Jr.,  4052  Baudln  SL,  New  Orleans,  La. 

5 ABE  Edwin  Helmke,  2111  Everett  St Houston,  Tex. 

5 ABF  William  B.  Glass,  101  Albany  SL,  Ban  Antonio,  Tex. 
5 ABG  Clyde  Phillips,  805  E.  Hunt  St.. .McKinney.  Tex. 

5 ABH  E.  H.  Christy.  5347  Collsum  St.  .New  Orleans.  Tex. 

5 ABI  H.  E.  Velte,  R.  F.  D.,  No.  6,  Box  14. 

Little  Rock,  Ark. 

5 ABJ  Francis  C.  Bowen,  1811  W.  12th  SL.  Lubbock,  Tex. 
5 ABK  J.  G.  J.  Perkins.  Jr..  1528  Vinton  Ave., 

Memphis,  Tenn. 

5 ABL  Norman  B.  Drake,  210  W.  8th  8L.... Tulsa,  Okla. 
5 ABM  Claude  E.  Fox.  806  N.  5th  Ave. . .Knoxville.  Tenn. 

5 ABN  G.  A.  Reynolds.  522  So.  Margin  SL,  Franklin.  Tenn. 


5 ABD  Wayman,  Davenport.  Texas  St Plalnvlew,  Tex. 

5 ABP  Richard  H.  Gilley.  1205  Fawn  8L,  Caldwell,  Tex. 

5 ABQ  Cedi  H.  Stroup,  Box  636 Krebs,  Okla. 

5 ABR  Wm.  V.  Harber,  484  Ave.  A.  N.  W..  Childress.  Tex. 
5 ABS  R.  E.  Deckman,  1145  Russell  PL.  San  Antonio.  Tex. 

5 ABT  G.  T.  Vickers,  104  Lewis  8t Montgomery,  Ala. 

5 ABU  Oliver  K.  Doop Pond  Creek,  Okla. 

5 ABV  William  EL  8 tone  rock Roswell,  N.  M. 


5 ABW  L.  B.  Cornelius,  Painter  House,  Stephen ville.  Tex. 


5 ABX  Paul  H.  Roberts,  3112  Baker  Ave Bryan,  Tex. 

5 ABY  Robert  T.  Bradford Lenoke,  Ark. 

5 ABZ  Robert  W.  Carr,  Jr..  3110  West  Ave.,  Austin,  Tex. 

i 

5 AGA  Nickels  use.  235  8.  25th  SL Paris.  Tex. 

5 AGB  Gulf  Radio  Service,  G.  S.  Rowe,  MgT., 

763  Palmetto  St.,  Mobile,  Ala. 

5 ACC  Elwyn  K.  Atkinson,  Box  308 Childress,  Tex. 

5 ACD  Tom  Wheadon.  1829  Milan  8L New  Orleans,  La. 

5 ACE  John  A.  Wilkes,  909  N.  2nd  SL . .Nashville.  Tenn. 
5 ACF  Austin  W.  Pollard.  225  Marshall  Ave.,  Houston.  Tex. 
5 ACG  P.  Y.  Eyer,  108  First  A Gllseo  SL.  El  Paso.  Tex. 
5 ACH  Max  Henry  Jacobs.  404  James  SL.. Houston,  Tex. 
5 ACI  J.  F.  Walsh.  613  ...  Florence  SL.  El  Paso.  Tex. 
5 ACJ  Wade  Hllllan.  Ave.  F A 14th  SL . . Childress.  Tex. 
5 ACK  Sydney  G.  Kent,  916  McGhee  SL . .Knoxville,  Tenn. 


5 ACL  Not  Issued. 

5 ACM  Arthur  Hill.  118  E.  13th  St Anniston.  Ala. 

5 ACN  Sam  Note Bryan,  Tex. 

5 ACO  Robert  Frank,  Kilmarnock  8t Mobile,  Ala. 

5 ACP  R.  L.  Kueeter.  401  Gargan  SL Houston,  Tex. 

5 ACQ  Dale  Hales,  3826  Anderson  8t Greenville,  Tex. 

5 ACR  F.  W.  Scharpwlnkel,  2402  Ave.  I,  Galveston,  Tex. 


5 ACS  Walter  D.  McCormick,  2222  Burdette  St.. 

New  Orleans.  La. 

5 ACT  W.  D.  Bowen.  Jr..  633  W.  Hopkins  8L. 

San  Marcoe,  Tex. 

5 ACU  Geo.  T.  Perry.  233  Claudia  St.  ..San  Antonio,  Tex. 
5 ACV  A.  M.  Reager.  1817  Huntaville  Ave..  Birmingham,  Ala. 
5 ACW  John  Fink  Jewelry  Co.,  J.  D.  Fink, 

809  N.  Sixth  St..  Fort  Smith.  Ark. 
5 ACX  Wm.  H.  Pierce,  1227  S.  Hull  SL . .Montgomery,  Ala. 


5 ADO  Interstate  Electric  Co.  (D.  R.  Simmons), 

•124  Carroll  St..  New  Orleans.  La. 
5 ADH  D.  R.  Simmons.  336  Baronne  St.  ..New  Orleans,  Ls. 
5 ADI  San  Benito  Radio  Club  (B.  O.  Eubank,  Sec.). 

8an  Benito,  Tex. 

5 ADJ  Raymond  Holt Charleston,  Ark. 

5 ADK  Malcolm  Purnell,  2731  Ureuline  Ave., 

New  Orleans,  La. 

5 AI)L  O.  M.  McCarrell.  Jr..  601  Asia  St..  Baton  Rouge.  La. 

5 ADM  J.  D.  Tucker.  Jr..  1105  Glen  Iris  Ave.. 

Birmingham,  Ala. 

5 APN  Donner  O’Brackcn Fletcher.  Tex. 

5 ADO  Anlen  R.  Boellner,  508  No.  Mo.  Ava.,  Roswell.  N.  M. 

5 ADP  Roby  Lee  Cathey.  Box  152 Lubbock.  Tex. 

5 ADQ  W.  K.  Tomlin,  5212  Classen  Blvd.,  Okla.  City,  Okla. 

3 ADIt  L.  Bra.lherry,  1122  Wvtrli  St Little  Rock.  Ark. 

5 ADS  VV.  E.  Hood,  Arlington.  PL,  W.  E.  Birmingham,  Ala. 

5 ADT  J.  T.  Lassetter,  Wedowle  St Roanoke.  Ala. 

5 APT  Jeff  Davis  Griffin,  220  Apache  St.,  Norman.  Okla. 

5 AI)V  Jack  Ueavley Alba.  Tex. 

5 ADW  E.  8.  Van  Sickle.  2304  Ringe  St... Little  Rock.  Ark. 


5 DS 
5 HK 
5 HL 

5 LU 
5 NZ 
5 CH 

5 FO 

6 NV 
5 FH 

5 GQ 


9 CEW 
9 CEX 

9 CEY 
9 CEZ 
9 CFA 
9 CFB 
9 CFC 
9 CFD 
9 CFE 
9 CFF 
9 CFO 
9 CFH 
9 CFI 
9 CFJ 
9 CFK 
9 CFL 
9 CFM 
0 CFN 
9 CFO 
9 CFP 
9 CFQ 
9 CFR 
9 CFS 
9 CFT 
9 CFU 
9 CFV 
9 CFW 
9 CFX 
9 CFY 

9 CFZ 

9 COA 
9 CGB 
9 COC 
9 CGD 
9 OCE 
9 CGF 
9 CGG 

9 CGH 
9 CGI 
9 CGJ 
9 COK 
9 CGL 
9 COM 

9 OGN 
9 CGO 
9 CGP 
9 CGQ 
9 CGR 
9 COS 
9 CGT 
9 CGU 
9 CGV 
9 CGW 
9 CGX 
9 CGY 
9 CGZ 

9 GILA 
9 CHB 
9 CHC 
9 CUD 
9 CHE 

9 CHF 
9 CHO 
9 CHH 
9 CHI 
9 CHJ 
9 CHK 
9 cm, 

9 CUM 
9 CIIN 
9 CHO 
9 CUP 


RENEWALS 

L.  B.  Butaln.  Jr..  208 Mi  Cedar  8t, 

_ _ _ _ . „ , South  Pittsburgh,  Tenn. 

New  Mexico  College  of  Ag.  4k  Mecfa.  Arts, 

m „ , State  College,  N.  M. 

W.  E.  Gray.  Jr.,  1112  W.  3rd  8L.  Little  Book,  Ark. 

Briscoe  N.  Jonee.  924  E.  Main  SL,  Okmulgee,  Okla. 
*?•  c.  Poor.  437  W.  Grand  Are..  McAleatar.  Okl*. 
C.  T.  Brown.  1824  Bellvue  Ave..  Birmingham  Ala 
John  Oldaker,  416  8.  High  SL.  Albuquerque.  N.  M. 

B.  R.  Jonee.  28th  & Arllne  SL.  Muskegee  Okla. 

C.  M.,  Woodman,  600  Rock  wood  8L Dallas,  Tex. 

J.  H.  Uhalt,  1219  N.  Rampart  SL,  New  Orleans,  La. 

L.  Davis,  406  Hathaway  Ave Houston.  Tex. 

Ralph  E.  Smith College  Station.  Tex. 

Roy  Lee  Miller.  W.  13th  Ave . CorelcamC  Tex. 

John  Brydson,  Box  314 Austin.  Tex. 

W.  Peacock,  1401  Boulevard Houston.  Tax. 

K.  H.  DeWitt,  Jr.,  1612  15th  St.,  Avs.  8. 

. „ Nashville,  -Tenn. 

A.  A.  Murdoch,  Jr.,  328  Upeen  Ave.,  El  Paso,  Tex. 
New  Mexico  College  Agrl.  4 Mech.  Arts, 

™ „ State  College,  N.  M. 

New  Mexico  College  Agrl.  4k  Mech.  Arts, 

„ _ State  College,  N.  M. 

Leslie  E.  Richards,  Box  868 Beevllls,  Tex. 

CHANGE  OF  ADDRESS. 

Roy  Dlshereen.  112  W.  Mineral  SL,  Hot  Spring,  Ark. 

John  Q.  Owen,  3901  Elm  St Dallas,  Tex 

Everett  8hepherd.  1734  N.  8th  SL,  Ablllne,  Tex. 
F.  R.  Matejka,  1201  Alligator  SL,  Cal  well.  Tex. 
C.  An  dree,  Jr.,  2525  Myrtle  SL,  New  Orleans,  La. 
W.  Klnaelvlng,  1605  Cedar  SL,  Little  Rock.  Ark. 

Robert  Glass,  2605  Clarence  SL Dallas,  Tex. 

Lee  Andrew  Lewis,  1013,  Nelner  SL,  Houston.  Tex. 
Ray.  U.  McKinney,  1342  N.  Elwood  SL.  Tulsa,  Okla. 

RE-I88UED  CALLS 

T.  Bemerlo.  277  Wisconsin  SL Memphis.  Tenn. 

Charles  R.  Galloway.  1516  Arch  8L.  Little  Rock,  Ark. 
Walker  L.  Wellford,  Jr.,  205  Belvedere  SL, 

Memphis.  Tenn. 

Dannah  Boyette.  Ill  North  7th  St Lawton.  Okla. 

Le  Roy  Moffett,  223  E.  4th  SL.  Oklahoma  City.  Okla. 
William  D.  Van  Dyke.  542  McCallie  SL, 

Chattanooga.  Tenn. 

Wm.  B.  Taylor.  Box  28 Signal  Mountain,  Tenn. 

Alfred  L.  Cowels,  1101  Vance  St Memphis,  Tenn. 

Wm.  J.  Uhalt,  1101  Pershing  8L..New  Orleans,  La. 
R.  E.  Kelley Haskell,  Okla. 

M.  M.  Brooks.  316  N.  Rio  Grande  8L.  El  Paso.  Tex. 
E.  L.  Deutechman.  912  National  Ave., 

E.  Las  Vegas,  N.  M. 
E.  C.  Bartholomew,  902  West  Av Austin,  Tex. 


Ninth  District 


Milo  M.  Littleton.  South  Wing,  Capitol  Bldg., 

Madison,  Wise. 

G.  A.  Schllnkert,  1519  N.  Crawford  Avs.,  Chicago.  HI. 
Illinois  Fixture  4k  Electrical  8upply  Co., 

56  Lake  SL,  Chicago.  UL 

Richard  C.  Bird Parker.  8.  Dak. 

Elef  W.  Burglef,  7307  Geenwood  Ave. ..  .Chicago.  UL 
Elroy  H.  Black.  11515  Wallace  SL ...  .Chicago.  111. 

Hilton  C.  Ingle  Tboyer,  Mo. 

Samuel  S.  Stoller.  2445  Chicago,  Ave..  .Chicago,  11L 

Oral  D.  Florence Thompeon,  Iowa. 

William  B.  Cottrell Prairie  City.  Iowa 

R.  W.  Blucke,  221  Caldwell  SL. .Jacksonville,  111. 
Cletus  Drlskel,  441  8herman  Ave.. . .Wichita,  Kans. 

Wm.  R.  Welton.  209  N.  11th  St Mattoon.  IU. 

Venice  D.  Wilson.  128  N.  Cedar  8L.. Ottawa,  Kans. 

Harry  O.  Borg SL  James,  Minn. 

Clarence  L.  Arundale,  1203  S.  Main  SL.Lewlstown  111. 
J.  C.  McGregor.  304  E.  Washington  SL,  Pontiac,  111. 

F.  Adam  Electric  Co..  902-4  Pine  SL,  SL  Louis,  Mo. 
Leonard  B.  .Vllke,  376V4  First  Ave.  .Milwaukee,  Wise. 
Donald  Anderson  1320  W.  44th  8L..Des  Molnee,  lows 

Malcolm  W.  McRae,  634  Graco  St Chicago,  111. 

Joseph  J.  Cerry.  5612  W.  24th  SL Cicero.  III. 

Howard  Frank Plano,  111. 

Fred  8.  Palm,  5815  Roosevelt  Rd.,  W Cicero,  111. 

John  F.  Schneider,  Summer  SL Schofield,  Wise. 

Joe  Schindler,  2318  E.  St Granite  City,  111. 

Earl  C.  Chandler.  341  8.  11th  SL ...  Havelock,  Nebr. 

Patrick  J.  Dougherty CollegevlUe.  Minn. 

Ralph  L.  Nolan,  426  N.  Byers  Ave Joplin,  Mo. 

Clarence  O.  Ford,  523  S.  Hancock  SL. 

Colorado  Springs,  Colo. 
Clayton  Fyfe,  454  Newberry  Blvd.,  Milwaukee,  Wise. 

Merle  F.  Buck,  677  Lawn  Ridge. .Huron,  S.  Dak. 
R.  J.  LeDuc,  729  Montana  Ave. ..8.  Milwaukee  Wise. 
Samuel  R.  Durand,  384  Lake  Drive,  Milwaukee.  Wlac. 
Wm.  E.  Wlerdsma,  587  21st  SL ...  .Milwaukee,  Wise. 
R.  P.  Mathlaon.  1403  Wisconsin  St.  Gladstone,  Mich. 
Warren  P.  Adams.  307  Central  Ave.,  Faribault,  Minn. 
James  H.  Palst,  2298  Commonwealth  Ave., 

SL  Paul,  Minn. 

Leroy  Monosmeth,  1017  Van  Wle  SL,  Rockford.  111. 

Joseph  F.  Hladky Dougherty,  Iowa 

Edwin  T.  Bruce,  1300  8.  3rd  8L,  Louisville,  Ky. 
James  W.  Kerman,  3518  Itaska  8L..SL  Lou  la.  Mo. 

Wm.  8.  Waldrlp,  R.  F.  D.  No.  1 Attica,  Ind. 

Wm.  E.  Britton.  211  N.  Jackson  8L, 

West  Frankfort.  XU. 

J.  A.  Stelnlage,  2550  N.  Grand  Ave..  St.  Loula,  Mo. 

Gilbert  S.  Jackson,  Box  5 Galatia,  111. 

R.  A.  Bagley,  917  E.  Henderson  Ave.,  Decatur,  UL 
E.  W.  Kereten,  700  Baker  Ave.,  Menominee  Mich. 

W.  E.  Riddle.  917  Blaine  8L Peoria  III. 

R.  E.  Veverka.  3071  S.  32d  St Omaha.  Nebr. 

G.  T.  Eastland.  2110  Clark  8t Chicago.  111. 

Walter  H.  Bomholdt,  412  Wlndom  8L . .Peoria,  111. 
Ralph  O.  Ankeny.  294  W.  Bluff  SL,  Marseilles,  111. 
Lorln  K.  Hill Fslrfield,  Nebr. 

D.  F.  Simon  ton,  216  W.  Beardsley  St..  Elkhart,  Ind. 

C.  M.  Moulder,  1712  W.  14th  St. . .Davenport.  lows 

Sanford  Grlffen,  2700  E.  13th  St Denver.  Colo. 

Arthur  G.  Coulson Bearer  Crossing.  Nebr. 

R.  H.  Weyant.  615  E.  Morgan  8t Dixon,  111. 

Clarke  H.  Johnson,  820  N.  Main  8t. .. Spencer.  Iowa 
Donald  R.  Laird,  Lincoln  St..  Box  71,  Malvem,  Iowa 
W.  O.  Forrest.  R.  F.  D.  Arlington  Township 

Poynette,  Wise. 

Robt.  C.  Lewis,  625  Church  St Princeton,  111. 

Fred.  C.  Krick North  Liberty,  Ind. 

E.  E.  Zimmerman.  121  McKay  8L . Frontenac.  Kans. 

Gordon  Armstrong Britt,  Iowa 

Herbert  Schnur,  Jr.,  Eastmoreland  PI Joplin,  Mo. 

P.  T.  Stephens,  112  S.  Hickory  St..  Plattevllle.  Wls. 
Clarence  E.  Berg.  751  39th  St Milwaukee.  Wls. 

F.  II.  Smiley.  514  S.  Jackson  St Belleville,  111. 

Oscar  A.  Rose! St.  Ansgar,  Iowa 

John  A.  Davies,  517  Ottumwa  St Ottumwa,  Iowa 

R.  L.  Goodman,  Jr.,  407  Church  St..  Champaign,  111. 


9 CHQ 
9 CHK 
9 CH8 
9 CHT 
9 CHU 
9 CHV 
9 CHW 
9 CHX 
9 CHY 
9 CHZ 

9 CIA 

9 CIB 
9 CIC 
9 CID 

9 CIE 
9 CIF 
9 CIO 
9 CIH 
9 CII 
9 CIJ 
9 CIK 
9 CIL 
9 CIM 
9 C1N 

9 CIO 
9 CIP 

9 CIQ 
9 CIR 
9 CIS 
9 CIT 
9 CIU 
9 CIV 
9 CIW 
9 CIX 
9 CIY 
9 CIZ 

9 CJA 
9 CJB 
9 CJC 

9 CJD 
9 CJE 


Theo.  Kuuidj,  1221  W.  Jobraon  8L,  Madteoo.  Wtac. 

Kenneth  D.  Turner Kirkland.  UL 

Buy  Emteon.  411  8 Main  St..  El  Dorado  Spring,.  Mo. 
M.  W.  Spencer.  32  Dayman  Are..  Indian, poll*.  Ind. 
Bruce  K.  Church.  228  Second  Are.  E..  Cram  tan 

Harry  E.  Niece.  108  W.  Main  St. Elmwood,  ill 

E’eraU  M.  8trou*.  243  Croaat  St. LaSalle,  UL 

B.  T.  Wheeler,  1828  Ludlow  An.,  Iodlanapolla.  Ten 
Richard  DuPuy.  1663  SL  Claire  $L  8L  pJtil.  Mini: 
H.  E.  outlier.  3 Strand  Apt* EL  Dodge  Iowa 

Winfield  R.  Smith,  3330  Beltefontalno  SL, 

_ Indianapolis.  TnH 

Boy  M.  Hukle.  Route  No.  4,  Box  23.  .Lexington,  Ky. 

gUfttm  M.  Flsbach,  124  Poplar  St Seymour.  Ind. 

Kirk  T.  Prueaa,  R.  R.  No.  11,  Park  Ave.  and 

, Lynn  St..  Springfield,  Mo. 

M.  F.  Kettmeler,  2214  D 8L Granite  City  UL 

Archie  O.  Peterson,  706  N.  3rd  8t...FL  Dodge,  low* 
Irvine  G.  Bennett.  2804  W.  3d  SL.. Duluth, 

Frederick  M.  Edwards Maitland,  Mo. 

C.  F.  Quentin,  824  Minnesota  Ave.,  8.  Milwaukee.  Wls. 

Dan  Lake Lag*  city.  Kam 

Nelaon  iO10  Michigan  Ave.,  Menominee.  Mich. 

Earl  B.  Dahl Britt,  lows 

Frank  H.  McIntosh,  4160  Chicago  SL.. Omaha.  Nebr. 
Mile  W.  Uttertack,  3126  Klectair  CwL^ 

Lincoln.  Nebr. 

Julian  A.  DIMer.  118  N.  Main  BL . .Napcrrlile,  m. 
Frederick  and  Daria  Weyerhaauaer.  480  Grand  Are.. 

SL  Paul.  Minn. 

John  Archie  Mathla Tamaroa.  1U. 

Central  Radio  Club.  1923  Orchard  8L.. Chicago.  IU. 
Murtln  D.  Hoover,  210  W.  Third  SL,  BtekoaU.  Ind. 
Harry  8.  Carr,  421  W.  meant*  SL,  Lu verne,  hllnn. 

Frederick  C.  Bhldal Amborat,  Wlac. 

B.  G.  B raw,  4602  Beloit  Rd..  w.  Milwaukee.  Wtae. 
Balpb  E.  Carr.  417  E.  Collage  Are.,  Wankcaha  Wlac. 

Robert  W.  Carel,  4080  Zunl  SL Dourer,  Colo. 

Paul  E.  Toale,  1740  S.  27th  SL Omaha.  Nabr. 

K.  A.  Smith.  210  Railroad  SL Percy  HL 

Maurice  B.  Walla.  2143  Ar*...lndl*o*polla.  ind. 

Alrln  Ebert.  920  20th  An Milwaukee.  Wlac. 

J.  C.  Moaby,  Jr..  426  Falrlawn  Are., 

„ Web* ter  Groce*.  Mo. 

Dewar  B.  Victor,  1102  Park  Are Omaha.  Nebr. 

Charloa  A.  Pino.  & F.  D.  No.  6..CoffeyrUte.  Kara. 


0 CE 
0 CL 


• CV 


CALLS  REISSUED 

Thome,  H.  Lokkon,  102  Bluff  8L..Iahpomlng,  Mich. 
Keaaelman  O DriacoU  Co..  617-19  Grand  Are. 

Milwaukee.  Wlac. 

Frank  E.  Nallla,  Xdgewater  Beach  Hotel.  Chicago,  UL 


0 DI  Herbert  J.  Elite,  526  E.  03d  St Chicago.  IU. 

O DU  George  S.  Turner,  124  Pearl  SL  8 . Independenca,  Mo. 

0 LS  L.  R.  Schmitt.  1522  Belleplalhc  Ave Chicago.  IU. 

0 QT  J,  Earl  Goodwin.  420  Garfield  Are..  Iodlanapolla  Ind. 
0 KQ  Badlo  Equipment  * Mfg.  Co..  113  E.  Second  SL. 

Darenport.  Iowa 

C.  O.  Stimraon,  416  Dearborn  SL Chicago,  UL 

Northern  liUnola  Telephone  Co.,  213  Waahlotgon  SL, 

Msndota.  til. 

9 CBN  Frederick  H.  Beach,  10  W.  Sycamore  8L. 

Vincennes,  lad. 

Camp  Roosevelt Bolling  Prairie,  lad. 

Bertram  A.  Gooch,  1903  W.  23d  8L.Des  Moines,  Iowa 


9 RX 
9 BJF 


9 DIN 
9 DVO 


CHANGES  OF  ADDRES8 

9 ADA  Keoter  Marhoia,  8051  Wilson  Ave Chicago.  UL 

9 AFU  William  J.  Morey,  5412  Ferdinand  8L.. Chicago.  UL 

9 ADY  C.  H.  Atchlason,  3510  Wabash  Ave SL  Louis.  Mo. 

2 5*?*  Veixkm  Stone*,  571  Harper  SL . . Webeter  Groves,  Mo. 
9 BJM  W.  H.  Taussig,  549  E.  Argonne  Drive,  Kirkwood,  Mot 
9 BNA  H.  H.  Dorois.  138  8.  Harvey  SL.  Oak  Park.  111. 
9 CBQ  Malcolm  W.  McRae.  105  8.  Babcock  8L..  Urbans.  Ul. 
9 CFP  Malcolm  W.  McRae.  634  Grace  SL ....  Chicago.  IlL 
9 DKB  L.  H.  Weeks.  1116  5th  8L.  8.  E.  Minneapolis,  Minn. 

9 DTP  John  W.  Ritchey.  351  Broadway Augusta,  Kans. 

9 DVM  John  Henry  Grady.  Weetgate  Hotel 

Klngshighway  A Del  mar,  SL  Louia.  Mo. 
9 EN  Clifton  M.  Utley.  6027  Wood  lawn  Ave.,  Chicago.  Ul. 
9 FZ  Randall  C.  Ballard,  203  E.  White  SL,  Champaign,  UL 
9 QO  Guy  May,  1103  Massachusetts  SL ..  .Lawrence.  Kans. 
9 LS  Verne  A.  H.  Swmson.  1317  Jenifer  SL,  Madison.  Wise. 
9 AAX  Bloomington -Normal  Council,  Boy  Scouts  of 

* America,  Bloomington,  Ul. 


LIMITED  COMMERCIAL  8TATION8 

KDZQ  William  D.  Pyle,  429  8.  Sherman  SL.. Denver  Colo. 
KDZU  Western  Radio  Corporation.  737  Lincoln  SL. 

Denver,  Colo. 

KOA  Young  Men's  Christian  Association, 

(W.  H.  Smith),  Lincoln  and  16th  Aves,  Denver,  Colo. 
WAAF  Chicago  Daily  Drovers  Journal,  844  Exchange  Ave., 

Chicago.  UL 

WEAK  Julius  B.  Abercrombie,  819  N.  2Sd  SL.St.  Joseph.  Mo. 
WEAU  Davidson  Brothers  Company,  4th  and  Pierce  Sts.. 

Slots  City,  Iowa 

WEAV  Sheridan  Electric  Service  Co. 

(T.  C.  Bhipley),  Rushvllle.  Nebr. 

WEAZ  Donald  Redmond.  1120  Bertch  Ave Waterloo.  Iowa 

WFAC  Superior  Radio  Company,  2326  John  Ave., 

Superior,  Wise. 

WFAD  The  Watson  Weldon  Motor  Supply  Co., 

123  S.  7th  SL.  Saline.  Kans. 
WFAK  Domestic  Electric  Company,  7908  Eulalle  SL 

Brentwood.  Mo. 

WFAM  Times  Publishing  Company,  18  N.  Sixth  Ave.. 

' 8t.  Cloud.  Minn. 

WFAN  Hutchinson  Electric  Service  Co.,  115  Main  8L. 

Hutchinson,  Minn. 

WFAP  Brown’s  Business  College,  Jefferson  and  Liberty  Sts.. 

Peoria.  IlL 

WFAQ  Missouri  Wesleyan  College  and  the 

Cameron  Radio  Company,  Cameron,  Mo. 
WFA8  United  Radio  Corporation,  1106  E.  Columbia  St., 

Ft.  Wayne.  Ind. 

WFAT  The  Daily  Argus  Leader.  109-111  N.  Main  Ave., 

Sioux  Falls.  S.  Dak. 

WFAV  University  of  Nebraska Lincoln,  Nebr. 

WFAY  Daniels  Radio  Supply  Co.,  209  N.  Sixth  8t.. 

Independence,  Kans. 

WGAJ  Gass,  W.  H.,  413  7th  Ave Shenandoah,  Iowa 

WGAS  Ray-Di  Company  Organization,  Inc.,  1215  Leland  Are., 

Chicago,  IlL 

WOAT  American  Legion,  Department  of  Nebraska. 

Lincoln,  Nebr. 

WGAY  Northwestern  Radio  Co..  Inc.,  150  State  St., 

Madison,  Wise. 

WGAZ  South  Bend  Tribune.  Colfax  and  Lafayette  Sts.. 

South  Bend,  Ind. 

WHAA  State  University  of  Iowa Iowa  City.  Iowa 

WJC  Indian  Pipe  Line  Corporation Owensboro.  Ky. 

WRM  University  of  Illinois Lrbana,  IlL 
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This  is  CFC  . . . CFC  . . . Newark,  Delaware ! 

Allow  us  to  tell  you  plainly  and  frankly  that  the  best 


Radio  professionals  and  amateurs  everywhere  are  praising 
this  remarkable  material  for  its  thorough  insulation,  elim- 
ination of  vibration  and  professional  appearance.  Our 
XX  grade  has  proved  perfect  for  the  purpose  wherever 
tried. 

Used  by  the  UNITED  STATES  NAVY  and  SIGNAL 
CORPS  for  over  EIGHT  YEARS!  That  is  a testimonial! 
Positively  guaranteed  highest  in  dielectric  and  tensile 
strength  (dielectric  constant  5.2).  Proof  against  heat, 
water  and  milder  acids.  Astonishingly  hard  arid  tough; 
yet  easily  machined.  Can’t  warp  or  swell.  Efficient ! 

Your  electrical  supply  man  can  get  Bakelite-Dilecto  XX 
cut  to  your  exact  requirements.  Tell  us  you  want  to  know 
more  about  this  and  all  the  information  we  have  is  yours 
by  return  mail.  Write: 

The  Continental  Fibre  Company 

Factory— Newark,  Delaware 

Dealer  service  from: 
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Armstrong 
Super  - Regenerative 

Receiver 


Enables  Long  'Distance  Radiophone  Reception 

Using  a Loop  and  Only  3 Tubes 


Illustrated  Catalog  96 
covers  this  design  and 
various  other  designs 
of  merit 


AT  a meeting  of  the  Institute  of  Radio  Engineers  in  New  York,  June 
7th,  an  actual  demonstration  of  the  Armstrong  Super-Regenerative 
Receiver  was  given.  Using  a loop,  signals  from  WJZ,  thru  a loud 
speaker  filled  the  whole  room;  using  a Standard  Regenerative  Receiver 
the  signals  from  the  same  station  were  hardly  audible. 

HE  complete  constructional  details  of  this 
receiver  are  shown  correctly  in  our  four  blue 
prints,  one  sheet  34  x 17  inches,  three  sheets 
22  x 17  inches,  and  two  8 x 10  inches  photo- 
graphs ; covering  assembly  views,  details  of 
individual  parts,  technical  data,  bill  of  material, 
wiring  diagrams  and  operating  instructions, 

PRICE $4.00 


EXPERIMENTERS  INFORMATION  SERVICE 


220  West  42nd  Street  (23rd  Floor)  New  York  City 
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